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Increment tNCREMENT, is the fmall increafe of a variable 

Indet&rmi- A qu^tity* Newton, in his Treatife on Fluxions, 
nate. calls thefe by the name Moments ; and obfervee, that 

' they are proportional to the velocity or rate of increafe 
of the flowing or variable quantities in an indefinitely 
fmall time. He denotes them by fubjoining a cypher o 
to the flowing" quantity whofe moment or increment it 
is; thus, xo the moment of .v. In the dodtrine of In¬ 
crements, by Dr Brooke Taylor and Mr Emerfon, they 
are denoted by points below the variable quantities ; 
as *. Some have alfo denoted them by accents under¬ 
neath the letter, as * ; but it is now more ufual to ex- 

' / 
prefs them by accents over the fame letter, as *. 

Method of INCREMENTS, a branch of Analy¬ 
tics, in which a calculus is founded on the properties of 
the fuccefiive values of variable quantities, and their dif¬ 
ferences or increments. 

The inventor of the method of increments was the 
learned Dr Taylor, who, in the year 1715, published 
a treatife upon it ; and afterwards gave Tome farther 
account and explication of it in the Philof. Tranf. as 
applied to the finding of the fums of feries. And an¬ 
other ingenious and eafy treatife on the fame, was pub- 
blifhed by Mr Emerfon, in the year 1763. The me¬ 
thod is nearly allied to Newton’s Dodtrine of Fluxions, 
and arifes out of it. Alfo the Differential method of 
Mr Stirling, which he applies to the fummation and in¬ 
terpolation of feries, is of the fame nature as the me¬ 
thod of increments, but not fo general and extenfive. 

INDETERMINATE Problem. See Algebra, 

Part I. Chap. VI. EticycL 
Dbphantus was the firft writer on indeterminate 

problems, which, after the publication of his work in 
1621 by Bachet, employed much of the time of the 
moft celebrated mathematicians in Europe. Afterwards 
fuch problems were negledled as ulelefs, till the public 
attention was again drawn to them by Euler and La 
Grange. The example of fuch men was followed by 

• Mr John Lefiic, a very eminent and felf-tanght mathe¬ 
matician ; who, in the fecond volume of the Tranlac- 
tions of the Royal Society of Edinburgh, has puhlifiied 

■ an ingenious paper on indeterminate problems, refol- 
.ving them by a new and general principle. “ The doc¬ 
trine of indeterminate equations (fays Mr Leflie) has 
been feldom treated in a form equally fyftematic with 

Suffl. Vol. II. Part I. 

the other parts of algebra. The folutions commonly rndetermi- 
niven are devoid of uniformity, and often require a va- , 

• rr* * rpt 1 1 » r\ C 1 * * InQUCtlOfl# 
riety of ailumptions. I he object or this paper is to 1 1 
refolve the complicated expreffions which we obtain in 
the folotion of indeterminate problems, into fimpie 
equations, and to do fo, without framing a number of 
affumptionsj'by help of a fingle principle, which, though 
extremely fimpie, admits of a very extenfive applica¬ 
tion. 

“ Let A X B be any compound quantity equal to 
another, C X D, and let m be any rational number af- 
fumed at pleafure ; it is manifeft that, taking equimul¬ 
tiples, AX«B = CX/kD. If, therefore, we fup- 
pofe that A = m D, it muff follow that wB = C, or 

c 
B = —. Thus two equations of a lower dimenfion 

m 
are obtained. If thefe be capable of farther decompo- 
lition, we may affume the multiples n and p, and form 
four equations ftill more fimpie. By the repeated ap¬ 
plication of this principle, an higher equation, admitting 
of divifors, will be refolved into thofe of the firft order, 
the number of which will be one greater than that of 
the multiples affumed.” 

For example, refuming the problem at firft given, 
viz. to find two rational numbers, the difference of the 
fquares of which fhall be a given number. Let the 
given number be the preduft of a and b ; then by hy- 
pothefis, x7—yz zz ab; but thefe compound quanti¬ 

ties admit of an eafy refolution, for x -+*> X x —y = 
a X b. If, therefore, we fuppofe x +y m a, we 

(hall obtain * —y = — ; where m is arbitrary, and if 
171 

rational, * and y mull alfo be rational. Hence the re- 
folution of thefe two equations gives the values of .v and 
y, the numbers fought, in terms of tn ; viz. 

_ mz a + b ^ _ m1 a — b 

2 m 2 m 
INDUCTION, in logic, is that procefs of the un- 

derftanding by which, from a number of particular 
truths perceived by fimpie apprehenfion, and diligently 
compared together, we infer another truth, which is al¬ 
ways general and fometimes univerfal. It is perhaps 
needlefs to obferve, that in the procefs of induction the 
truths to be compared muft be of the fame kind, or re¬ 
late to obje&s having a fimilar nature for the raereft 

A tyro 
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Indu&ion. tyro in fcience knows that phyfical truths cannot be 

v compared with moral truths, nor the truths of pure 

mathematics with either. 
That the method of indu&ion is a juft logic has been 

fufficicntly evinced elfewhere (fee Logic, Part III. 

chap. V. and Philosophy, n° 73—7^> Encycl.), and 
is now indeed generally admitted. It is even admitted 

by Britifh philofophers to be the only method of rea- 
foning by which any progrefs can be made in the phyfi- 

cal fcinces ; for the laws of Nature can be difeovered 
only by accurate experiments, and by carefully noting 
the agreements and the differences, however minute, 

which are thus found among the phenomena apparently 

limilar. It is not, however, commoniy faid that indue- 

. tion is the method of reafoning employed by the mathe¬ 
maticians ; and the writer of this article long thought, 
with others, that in pure geometry the reafoning is 
ftriclly fyllogiflical. hlature reflkdlion, however, has led 

• Appendix ^im t0 doubt, with Dr Reid*, the truth of the gene- 
to Wl. III.rally received opinion, to doubt even whether by cate- 
of Sketches gorical fyllogifms any thing whatever can he proved. 
of the Hifto- the Platers 0f Ariftotle we are perfe&ly aware 

ry of Man, this will appear an extravagant paradox ; but to the 

votaries of truth, we do not defpair of making it very 

evident, that for fuch doubts there is fome foundation. 
We are led into this difquifition to counteraft, in 

fome degree, what we think the pernicious tendency of 
the philofophy of Kant, which attempts have been late¬ 

ly made to introduce into this country. Of this philo¬ 

fophy we Ihall endeavour to give fomething like a dif- 

tin& view in the proper place. It is fufficient to ob- 

ferve here, that it refts upon the hypothecs, that “ we 

are in poffefiion of certain notions a priori, which are 
abfolutely independent of all experience, although the ob¬ 

jects of experience correfpond with them ; and which are 
diftinguifhed by neceffity and ftrid univerfality.” Thefe 

innate and univerfal notions, Kant confiders as a fet of 

categories, from which is to be deduced all fuch know¬ 

ledge as deferves the name of fcience ; and he talks, of 
qourfe, or at leaft his English tranllators lepiefent him 
talking, with great contempt, of indudive reafoning, 

and fu'bflituting fyllogiflic demonftration in its Head. 
As his categories are not familiar to our readers, we 

fliall, in this place, examine fyllogifms conne6ted with 
the categories of Ariftotle, which are at leaft more intel¬ 

ligible ,than thofe of Kant, and which, being likewife 

general notions, muft, in argument, be managed in the 
fame way. Now the fundamental axiom upon which 

every categorical fyllogifm refts, is the well known pro- 

pofition, which affirms, that “whatever may be predica¬ 

ted of a whole genus, may be predicated of every fpecies 

and of every individual comprehended under that ge¬ 
nus.” This is indeed an undoubted truth; but it can¬ 

not conftitute a foundation for reafoning from the genus 

to the fpecies or the individual; becaufe we cannot pof- 
fibly know what can be predicated of thc^nz/j till we 
know wliat can be predicated of all the individuals ran¬ 
ged under it. Indeed it is only by afcertaiiiing, through 

the medium of indu&ion, what can be predicated, and 

wliat not, of a number of individuals, that we come to 
form fuch notions as thofe of genera and fpecies ; and 

therefore, in a fyllogifm ftridly categorical, the propo¬ 
rtions which conftitute the premij/cs, and are taken for 

granted, are thofe alone which are capable of proof; 

whilft the conclufion, which the logician pretends to 
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demonftrate, muft be evident to intuition or experience, 

otherwife the premiftes could not be known to be true. 

The analyfis of a few fyllogifms will make this apparent 

to every reader. 
Dr Wallis, wher, to an intimate acquaintance with 

the Ariftotelian logic, added'much mathematical and 
phyfical knowledge, gives the following fyllogifm as a 

perfect example of this mode of reafoning in the firft 

figure, to which it is known that all the other figures 

may be reduced : — 

Omne animal eft fenfu preeditum. 

Socrates eft animal. Ergo 
Socrates eft fenfu preeditus. 

Here the propofition to be demonftrated is, that So¬ 

crates is endowed with fenfe ; and the propofitions af- 

fumed as felf evident truths, upon which the demonftra¬ 

tion is to be built, are, that “ every animal is endowed 
with fenfe and that “ Socrates is an animal.” But 
how comes the demonftrator to know that “ every ani¬ 

mal is endowed with fenfe To this queftion we are 
not aware of any anfwer which can be given, except 

this, that mankind have agreed to call every being, 
which they perceive to be endowed with fenfe, an ani¬ 

mal. Let this then be fuppofed the true anfwer : The 

next queftion to be put to the demonftrator is, How he 

comes to know that Socrates is an animal ? If we have 
anfvvered the former queftion properly, or, in other 

words, if it be cffential to this genus of beings to be 
endowed with fenfe, it is obvious that he can know that 

Socrates is an animal only by perceiving him to be en¬ 

dowed with fenfe; and therefore, in this fyllogifm, the 

propofition to be proved is the very firft of the three of 
which the truth is perceived ; and it is perceived intui¬ 

tively, and not inferred from others by a procefs of rea¬ 

foning. 
Though there are ten categories and five predicables, 

there are but two kinds of categorical propofitions ; 

viz. Thofe in which the property or accident is predi¬ 

cated of the fuhitance to which it belongs, and thofe 

in which the genus is predicated of the fpecies or indivi¬ 

dual. Of the former kind is the propofition pretended 

to be proved by the fyllogifm which w^e have confider- 

ed ; of the latter, is that which is proved by the fol¬ 

lowing : 

Quicquid fenfu prreditum, eft animal. 

Socrates eft fenfu prseditus. Ergo 

Socrates eft animal. * ' 

That this is a categorical fyllogifm, legitimate in- 

mode and figure, will be denied by no man who is not. 
an abfolute. ilranger to the veVy firft principles of the 

Ariftotelian logic;.but it requires little attention indeed 

to perceive that it proves nothing. The impofitiori of 

names is a thing fo perfe&ly arbitrary, that the being, 
or cl a Is of beings, which in Latin and Engliffi is called 

animal, is with equal propriety in Greek called and 
in Hebrew wan* To a native of Greece, therefore, and 

to an ancient Hebrew', the major propofition of this 

fyllogifm would have been wholly unintelligible ; but 

bad either of thofe perfons been told by a man of known 

veracity, and acquainted with the Latin tongue, that 

every thing endowed with fenfe was, by the Romans, 

called animal, he would then have underftood the pro- 

pofition, admitted its truth without hesitation, and have 
hencefortli 
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tndu&lon. henceforth known that Socrates and Mofes, and every 
--v-thing elfe which he perceived to be endowed with fenfe, 

would at Rome be called animal This knowledge, 
however, would not have relied upon demonftrative rea- 

foning of any kind, but upon the credibility of his in¬ 

former, and the intuitive evidence of his o\«’n fenfes.^ 

It will perhaps be faid, that the two fyllogifms which 
we have examined are improper examples^becaufe the 

truth to be proved by the former is felf-evident, whilfl 

that which is meant to be eftabliffied by the latter is 

merely verbal, and therefore arbitrary. Rut the follow¬ 

ing is liable to neither of thefe objections : 

All animals are mortal 
Afan is an animal; therefore 

Man is mortal 

Here it would be proper to affi the demonftrator, 

Uppn what grounds he fo confidently pronounces all 

animals to be mortal ? "The propofition is fo fai from 
exprefiing a felf-evident truth, that, previous to the en¬ 

trance of fin and death into the world, the firft man had 

furely no conception of mortality. He acquiied the 
notion, however, by experience, when he favv the ani¬ 

mals die in fucceffion around him ; and when he obfer- 

ved that no animal with which he was acquainted, u *l 
even his own fon, efcaped death, lie would conclude that 

all animals, without exception, are mortal. This con- 
clufion, however, could not be built upon fyllogiftic rea- 

foning, nor yet upon intuition, but partly upon expe¬ 

rience and partly on analogy. As far as his experience 

went, the proof, by indu&ion, of the mortality of all 

animals was complete ; but there are many animals in 
the ocean, and perhaps on the earth, which he never 

faw, and of whofe mortality therefore he could affirm 

nothing but from analogy, i. e. from concluding, as the 
con (l i tut ion of the human mind compels us to conclude, 
that Nature is uniform throughout the univerfe, and 

that fimilar caufes, whether known or unknown, will, 
in fimilar circumfiances, produce, at all times, fimilar ef- 

fe&s. It is to be obferved of this fyllogifm, as of the 

firft which we have confidered, that the propofition, 

which it pretends to demonftrate, is one of thole truths 
known by experience, from which, by the piocefs of in¬ 

duction, we infer the major of the premiffes to be true ; 

and that therefore the reafoning, if reafoning it can be 

culled, runs in a circle. 
Yet by a concatenation of fyllogifms have logicians 

pretended that a long feries of important truths may be 
difeovered and demonftrated ; and even Wallis hirrifelf 

feems to think, that this is the inftrumentby which the 
mathematicians have deduced, from a few poftulates, ac¬ 

curate definitions, and undeniable axioms, all the truths 
of their demonftrative fcience. Let us try the truth of 

this opinion, by analyfing fome of Euclid’s demonftia- 

tions. 
In the ftiort article Principle (Encycl), it has been 

ffiewn, that all our jirjl truths are particular, and that it 

is by applying to them the rules of indu&ion that we 
form general truths or axioms—even the axioms of pure 

geometry. As this fcience treats not of real external 

things, but merely of Ideas or conceptions, the cieatures 

of our minds, it is obvious, that its definitions may be 

perfe&ly accurate, the indu&ion by which its axioms 

are formed complete, and therefore the axioms them- 

felves unherfal propofitions. The ufe of thefe axioms 
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is merely to ffiorten the different proceffes of geometri- Induce*, 

cal reafoning, and not, as has fometimes been ablurdly """ v 
fuppofed, to be made the parents or caufes of particular 

truths. No truth, whether general or particular, can, 

in any fenfe of the word, be the caufe of another truth. 
If it were not true that all individual figures, of what¬ 
ever form, comprehending a portion of Ipaee equal to a 
portion comprehended by any other individual figure, 

whether of the fame form with fome of them, or of a 

form different from them all, are equal to one another, 

it would not be true that “ things in general> which are 

equal to the fame thing, or that magnitudes which co¬ 

incide, or exa&ly fill the fame fpace,” are refpe&ively 
equal to or.e another ; and therefore the firft and eight 

of Euclid’s axioms would be falfe. So far are thefe 
axioms, or general truths, from being the parents of par¬ 
ticular truths, that, as conceived by us, they may, with 

greater propriety, be termed their offspring. They are 
indeed nothing more than general expieffions, compre¬ 

hending all particular truths of the fame kind. When 
a mathematical propofition therefore is enounced, if the 

terms, of w hich it is compofed, or the figures, of which 
a certain relation is predicated, can be brought together 
and immediately compared, no demonftration is jnecef- 

fary to point out its truth or faifehood. It is indeed 
intuitively perceived to be either comprehended under, 
or contrary to fome known axiom of the fcience ; but 

it has the evidence of truth or faifehood in itfelf, and 

not in confequence of that axiom. "When the figures or 
fynibols cannot be immediately compared together, it is 

then, and only then, that recourfe is had to demonftra¬ 

tion ; which proceeds, not in a feries of fyllogiinis, but 
by a procels of ideal menfuration or induction. A fi¬ 

gure or fymbol is conceived, which may be compared 

with each of the principal figures or fymbols, or, if that 
cannot be, with one of them, and then anottiei, which 
may be compared with it, till through a feries of well 

known intermediate relations, a companion is made be¬ 

tween the terms of the original propofition, of which 

the truth or faifehood is then perceived. 
Thus, in the 47th propofition of the firft book of 

Euclid’s Elements, the author propofes to demonftrate 
the equality between the fquare of the hypothenufe of a 

right angled triangle, and the fum of the fquares deferi- 

bed on the other two tides ; but he does not proceed in 

the wray of categorical fyllogifms, by railing his demon¬ 
ftration on fome univerfal truth relating to the genus of 
fquares. On the contrary, he proceeds to meafure the 

three fquares, of which he has affirmed a certain 1 ela¬ 
tion ; but as theyr cannot be immediately compared to¬ 

gether, he directs the largeft of them to be divided into 
two parallelograms, according to a rule which he had 

formerly afeertained to be juft ; and as thefe parallelo¬ 

grams can, as little as the fquare of which they are the 

conftituent parts, be compared with the fquares of the 

other two fides of the triangle, lie thinks of fome inter¬ 
mediate figure which, may be applied as a common mea¬ 

fure to the fquares and the parallelograms. According¬ 
ly having before found that a parallelogram, or fquare, 

is exa&ly double of a triangle (landing on the fame bale 

and between the fame parallels with it, he conftru&s 

triangles upon the lame bafe,.and between the fame pa¬ 

rallels with his parallelograms, and the fquares of the 
fides containing the right angle of the original triangle ; 

and finding, by a procefs formerly ffiewn to be juft, that 
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the triangles on the bafes of the parallelograms are pre- 

ciiely equal to the triangles on the bafes of the fquares, 
he perceives at once that the two parallelograms, of 

which the largefl fqnare is eompofed, mull be equal to 
the fum of the two 1 offer fquares ; and the truth of the 

piopofition is demoriftrated. 
In the courfe ‘of this demonfiration, there is not fo 

much as one truth inferred from another by fyllogifm, 

but ah are perceived in fucceffion by a feries of fimple 
apprehenfions. Euclid, indeed, after finding the tri¬ 
angle conilru&ed on the bafe of one of the parallelo¬ 

grams to be equal to the triangle conftru&ed on the 
bafe of one of the fquares, introduces an axiom, and 

fays, “ but the doubles of equals are equal to one an¬ 
other ; therefore the parallelogram is equal to the‘fqnare ” 

But if from this mode of exprefiion any man conceive 
the axiom or univerfal truth to be tht caufe of the truth 

more particular, or fuppofe that the kitted could not be 
apprehended without a previous knowledge of the for¬ 
mer, he is a ftranger to the nature of evidence, and to 

•the proeefs of generalization, by which axioms are form¬ 
ed. 

If we examine the problems of this ancient geometric 

ciaft, tve Thai! fmd that the truth of them is proved by 

.the very fame means which he makes ufe of to point 

out the truth of his theorems. Thus, the firft problem 
cf his immortal work is, “to deferibe an .equilateral tri¬ 

angle on a given finite ftraight line ; and not only is 

this to be done, but the method by which it is done 
mult be fuch as can be (hewn to be incontrovertibly 

juft. The iides of a triangle, however, cannot be ap¬ 
plied to each other fo as to be immediately compared ; 
for they are conceived to be immoveable among them- 

ielves. 'A common meafure, therefore, or fomething 
equivalent to a common meafure, rnnft be found, by 

which the* triangle may be conftru&ed, and the’equa¬ 

lity of itd three Tides afterwards evinced ; and this equi¬ 
valent Euclid finds in the circle. 

By contemplating-the properties of the circle, it was 
eafy to perceive that all its radii muft be equal to one 

another. He therefore dire&a two circles to be deferi- 

bed from the oppofite extremities of the given finite 
ftraight line, fo as that it may be the radius of each of 

them ; and from the point in which the circles interfeft 
one another, he orders lines to be drawn to the extreme 

points of the given line, affirming that thefe three lines 

conftitute an equilateral triangle. To convince his read¬ 
er of the truth of this affirmation, he has only to put 

him in mind, that from the properties of the circle, the 
lines which he has drawn muft be each equal to the gi¬ 

ven line, and of courfe all the three equal to one an¬ 
other ; and this mutual equality is perceived by fimple 

apprehenfion, and not inferred by fyllogiftic reafoning. 
Euclid, indeed, by introducing into the demonftration 
bis firft axiom, gives to it the form of a fyllogifm : but 

that fyllogifm proves nothing; for if the equality of 

the three Tides of the triangle were not intuitively per¬ 
ceived in their poiition and the properties pf the circle, 

the firft axiom would itfelf be a falfehood* So true it 
is that categorical fyllogifms have no place in geometri¬ 
cal reafoning * which is as ftri£lly experimental and in¬ 

ductive as the reafoning employed in the various branches 
of phyfics. 

But if this be fo, how come the truths of pure geo- 
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metry to be neceffary, fo that the contrary of any one 

of them is clearly perceived to be impoffible ; whilft 

phyiical truths are all contingent, fo that there is not 

one of them of which the diretft contrary may not ea- 

fily be conceived ? 

That th ; *e is not one phyfical truth, of which the 

contrary may’ not be conceived, is not perhaps fo cer¬ 
tain as has generally been imagined ; but admitting the 

fa& to be as it has commonly been ftated, the apparent 

difference between this clafs of truths and thofe of pure 
geometry, may be eafily accounted for, without fuppo- 

fing that the former refts upon a kind of evidence to¬ 

tally different from that which fupports the fabric of 
the latter. 

The obje&s of pure geometry, as we have already ob- 

ferved, are the creatures of our own minds, which con¬ 

tain in them nothing concealed from our view. As the 
mathematician treats them merely as meafurable quan¬ 

tities, he knows, with the utmofb precifion, upori what 

particular properties the relation affirmed to fubfift be¬ 

tween any two or more of them muft abfolutely de¬ 

pend ; and lie cannot poffibly entertain a doubt but it 

will be found to have place among all quantities having 

the fame properties, becaufe it depends upon them, and 

upon them alone. Elis proeefs of induction, therefore, 

by a feries of ideal meafurements, is always complete, 

and exhaufts the fubjedt; but in phyfical inquiries the 

cafe is widely different. The fubje6ts which employ 

the phyfical inquirer are not his own ideas, and their 

various relations, but the properties, powers, and rela¬ 

tions of the bodies which compofe the univerfe ; and of 
thofe bodies lie knows neither the fubftance, internal 

flru&ure, nor all the qualities : fo that he can very fel- 

dom difeover with certainty upon what particular pro¬ 

perty or properties the phenomena of the corporeal 

world, or the relations which fubfift among different 

bodies, depend. He expe&s, indeed, with confidence, 
not inferior to that with which lie admits a mathematical 

demonftration, that any corporeal phenomenon, which 

he has obferved in certain circumftances, will be always 

obferved in circumftances exactly fimilar ; but the mif- 
fovtune is, that lie can very feldom be afeertained cf this 

fimilarity. He does not know any one piece of matter 

as it is in itfelf; he cannot feparate its various proper¬ 

ties ; and of courfe cannot attribute to any one proper¬ 

ty the effects or apparent effects which proceed exclu- 

fively from it. Indeed, the properties of bodies are fo 
clofely interwoven, that by human means they cannot 

be completely feparaled ; and hence the moft cautious 
inveftigator is apt to attribute to fome one or two pro¬ 

perties, an event which in reality refults perhaps from 

many. (See Philosophy and Physics, Encycl.) 

This the geometrician never does. He knows perfe&ly 

that the relation of equality which fubfifts between the 
three angles of a plain triangle and two right angles, 

depends not upon the fize of the triangles, the matter 
of which they are conceived to be made, the particular 

place which they occupy in the univerfe, or upon any 

one circumftance whatever befides their triangularity, 

and the angles of their corrolets being exaftly right 

angles ; and it is upon this power of diferimination 
which we have in the conceptions of pure geometry, 

and have not in the objects of phyfics, that the truths 

of the one fcience are perceived to be neceffary, while 

• -thofe 



INF [s 
Irertia, thofe of the other appear to be contingent ; though 

kflamma* niode of demonftration is the fame in both, or at 

t tl0n* Raft equally removed from categorical fyllogifms. 
INERTIA. See Dynamics and Impulsion in 

this Supplement. 
INFLAMMATION has been fufnciently explain¬ 

ed in the Encyclopedia, and in the article Chemistry 

in this Supplement ; but it cannot be improper, in this 

place, to give an account of fome remarkable 
Spontaneous Infmmmj'tions, which, as different fub- 

flances are liable to them, have been, and may again 

be, the caufe of many and great misfortunes. 
The fpontaneous inflammation of efiential oils, and 

that of fome fat oils, when mixed with nitrous acid, are 
well known to philofophers ; fo alfo is that of powder¬ 

ed charcoal with the fame acid (lately difeovered by M. 
Proud), and thofe of phofphorus, of pyrophorus, and 

of fulminating gold. Thefe fubdances are generally to 

be found only in the laboratories of chemiils, who are 
perfectly well acquainted with the precautions which it 

is neceffary to take to prevent the unhappy accidents 

which may be occafioned by them. 
The burning of a flore-houfe of fails, which Happen¬ 

ed at Bred in the year 1757, was caufed by the fpon- 
taneous inflammation of fome oiled cloths, which, after 

having been painted on one fide, and dried in the fun, 

were ftowed away while yet warm ; as was (hewn by 

* c -r fubfequent experiments*. 
}wires de* Vegetables boiled in oil or fat, and left to them- 
1‘Academie felves, after having been preffed, inflame in the open 
de Paris, ajr> This inflammation always takes place when the 

z76°* vegetables retain a certain degree of humidity ; if they 

are drd thoroughly dried, they are reduced to afhes, 

without the appearance of flame. We owe the obfer- 

4 'journal j^vatfon of thefe fadts to MM. Saladin and Carette'l'. 
Pbyftque, The heaps of linen rags which are thrown together 
17&4. in paper manufactories, the preparation of which is 

hadened by means of fermentation, often take fire, if 

not carefully attended to. 
The fpontaneous inflammation of hay has been known 

for many centuries ; by its means honfts, barns, See. 

have been often reduced to allies. When the hay is 
laid up damp, the inflammation often happens ; for the 

fermentation is then very great. This accident very 

feldom occurs to the fird hay (according to the obfer- 

vation of M. de Bomare), but is much more common 

to the fecond ; and if, through inattention, a piece of 
iron fliould be left in a dalk of hay in fermentation, the 

inflammation of that dalk is- aimed a certain confe- 
quence. Corn heaped up lias alfo fometimes produced 

inflammations of this nature. Vanieri, in his Predtwn 

Rujlicum, fays, 

Spu<z vero (graniina'j nonduni falls tnfolala rtcondens 

Imprudens, fubitis pariunt incendia Jiammis., 

Dung alfo, under certain circumflances,,inflames fpon- 

taneoufly. 
In a paper, publiflied iu the Repertory of Arts and 

Manufadories, by the Rev. William Pooke, F. R. S. 
&c. we have the following remarkable indances of fpon- 

taneous inflammation. u A perfon of the name of 

Rude, an apothecary at Bautzen, had prepared a py¬ 

rophorus from rye-brau and aium. Not long after he 
had made the difeovery, there broke out,’in theme*t 

village of Nauflitz, a great fire, which did much mif- 
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chief, and was faid to have been occafioned by the treat- Inflairma- 

ing of a flick cow in the cow-houfe. Mr Rude knew, , tl0Ja< , 

that the countrymen were ufed to lay an application of 

parched rye-bran to their cattle for curing the thick 

neck ; he knew alfo that alum and rye-brau, by a pro- 
per procefs, yielded a pyrophorus ; and now he wifhed 
to try whether parched vye-bran alone would have the 

fame eftett. Accordingly," he roalled a quantity of rye- 

bran by the fire, till it had acquired the colour of roadb¬ 
ed coffee. This roaded bran he wrapped up in a linen 

cloth ; in the fpace of a few minutes there arofe a flrong 

fmoke through the cloth, accompanied by a fmell of 
burning. Not long afterwards the rag grew as black 

as tinder, and the bran, now become hot, fell through 

it on the ground in little balls. Mr Rude repeated 

the experiment at various times, and always with the 

fame refult. Who now will any longer doubt, that the 
frequency of fires in cow-houfes, which in thofe parts 
are modly wooden buildings, may not be occafioned by 

this common practice, of binding roafled bran about 
the necks of the cattle? The fire, after confuming 

the cattle and the fhed, communicates itfelf to the ad¬ 

joining buildings; great damage enfues ; and the ig¬ 

norant look for the caufe in.wilful and malicious filing, 

confequently in a Capital crime.” . . . 
The fame author informs us, that in the fpring of 

the year 178c, a lire was difeovered on board a Ruffian 

frigate lying in the road of Crondadt; which, if it had 
not been timely’extinguifhed, would have endangered 

the whole fleet. After the fevered ferutiny, no caufe 

of the fire was to be found ; and the matter was forced 
to remain without explanation, but with drong fnrinifes 

of fome wicked incendiary being, at the botLom of it. 

In the month of Augud, in the fame year, a.fire broke 
out at the hemp-magazine at St PeterlLurgh, by which 

feveral hundred tliouiand pocjda* of henip and flax were * ^ pood’ 
confumed. The walls of the magazine were of bric,k,confifts of 

the floors of done, and the rafters and coveting of iron; 4° P°1^ ^ 
it Hands alone on an ifland in.the Neya, on. which, as ElJgfiftu 

well as on board the {hips -lying in the Neva, no fire L 

permitted. >In St Peterfburgh, in the: fame year,, a,fife 
was difeovered in the vaulted fbop of a furrier. - l;n 

thefe (hops, which are all vaults, neither fire nor candle 

is allowed, and the. doors of them- are all of iron. «At 
length the probable cauie was found to be, that the fur-- 

rier, the evening, before the fire, had got a.roll of new 
cere-cloth (much in ufe here for covering .tables, coun¬ 

ters, &c. being eafily wiped and kept clean), and. had 

left it in his vault, where it was found ahnod coniumep- 
In the night: between- the 2Qth and 2id of April 

1781, a fire was fe.en on board the frigate Maria, w.iuch^ 
lay at anchor, with feveral other, fliips, in the road eft 

tl\e ifland of Crondadt ; the fire was, however, Ron ex- 
tinguiihed; and, by the fevered examination, little or 
nothing could be extorted concerning tiie n> iner in 

which it had arifeii. The gan ifon was threatened with 

a ferutiny; that fliould colt them ;dear ; and; wnile they 

were in this cruel date of fufpence, an order came from 

the fovereign, which quieted their minds, and gave rue 

to fome very, fatisfa&ory experiments. 
It having been found, upon juridical examination, as 

well as private inquiry, that in the {hip’s cabin,.when 
the fmoke appeared, there lay a bundle of matting, 

containing Ruffian T a rnp-b lack prepared * from fti-foot, 

moidened with hemp oil varnifh, which was perceiveo* 
ta* 
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Tnflamma- to have fparks of fire in it at the time of the extinction, 

, tlon‘ the Ruffian admiralty gave orders to make various ex- 

mmm>t periments, in order to fee whether a mixture of hemp- 
oil varnifh and the forementioned Ruffian black, folded 

up in a mat and bound together, would kindle of itfelf. 

They (hook 40 pounds of fir-wood foot into a tub, 

and poured about 35 pounds of hemp-oil vanfifh upon 
it ; this they let Hand for an hour, after which they 

poured off the oil. The remaining mixture they now 

wrapped up in a mat, and the bundle was laid clofe to 
the cabin, where the midfhipmen had their birth. To 

avoid all fufpiclon of treachery, two officers fealed both 

the mat and the door with their own feals, and flation- 

ed a watch of four fea-officers, to take notice of all 

that pafled the whole night through ; and as foon as 

any fmoke ffiould appear, immediately to give informa¬ 
tion to the commandant of the port. 

The experiment was made the 26th of April, about 

11 o’clock A. M. in prefence of all the officers named 

in the commiffion. Early on the following day, about 

fix o’clock A. M. a fmoke appeared, of which the chief 

commandant was immediately informed by an officer : 
he came with all poffible fpee$, and through a fmall 

hole in the door faw the mat fmoking. Without open¬ 

ing the door, he difpatched a meffenger to the members 

of the commiffion ; but as the fmoke became Wronger, 
and fire began to appear, the chief commandant found 

it neceffary, without waiting for the members of the 
commiffion, to break the feals and open the door. No 

fooner was the air thus admitted, than the mat began 

to burn with greater force, and prefently it burft into 
a flame. 

The Ruffian admiralty, being now fully convinced 

of the felf-enkindling property of this cOmpofition, 
tranfmitted their, experiment to the Imperial Academy 

of Sciences ; who appointed Mr Georgi, a very learned 
and able adjumfl of the academy, to make farther experi¬ 

ments on the fubjedl. Previous to the relation of thefe 
experiments, it is neceffary to obferve, that the Ruffian 
fir-black is three or four times more heavy, thick, and 

nn£luous, than that kind of painters black which the 

Germans call kten rahm. The former is gathered at 
Oelita, near St Peterfburgh, at Mofco, at Archangel, 

and other places, in little wooden huts, from refinous 

fir-wood, and the un&uous bark of birch, by means of 

an apparatus uncommonly fiinple, confining of pots 

* without bottoms fet one upon the other ; and is fold 

very cheap. The famous fine German kim-rahm is cal¬ 

led in Ruffia Holland's Hack. In what follows, when 

raw oil is fpoken of, it is to be underflood of linfeed- 
oil or hemp oil ; but mofl commonly the latter. The 

varnifh is made of five pounds of hemp-oil boiled with 
two ounces and a half of minium. for wrapping up 

the compofition, Mr Georgi made life of coarfc hemp- 

linen, and always {ingle, never double. The impregna¬ 

tions and commixtures were made in a large wooden 

bowl, in which they flood open till they were wrapped 
up in linen. 

Phree pounds of Ruffian fir-black were {lowly im¬ 
pregnated with five pounds of hemp-oil varnifh ; and 

when the mixture had flood open five hours, it was 

bound up in linen. By this procefs it became clotted ; 
but fome of the black remained dry. ^Vhen the bundle 
had lain fixteen hours in a cheft, it was obferved to 

emit a very naufeous, and rather putrid, fmell, not quite 
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unlike that of boiling oil. Some parts of it became fiiflamma^ 
warm, and {learned much $ this fleam was watery, and tiou* 

by no means inflammable. Eighteen hours after the 

mixture was wrapped Up, one place became brown, e- 

mitted fmoke, and directly afterwards glowing fire ap¬ 

peared. The fame thing happened in a fecond and a 
third place, though other places were fcarcely warm. 

The fire crept flowly around, and gave a thick, grey, 

{linking fmoke. Mr Georgi took the bundle out of 

the cheft, and laid it on a flone pavement ; when,‘on 

being expofed to the free air, there arofe a flow burn¬ 

ing Same, a fpan high, with a flrong body of fmoke* 

Not long afterwards there appeared, here ana there, 

feveral chaps Or clefts, as from a little volcano, the va¬ 

pour ifilling from which bnrfl into flame. On his break¬ 

ing the lump, it burft into a very violent flame, full 

three feet high, which foon grew lefs, and then went 

out. The frnoking and glowing fire lafted for the fpace 

of fix hours ; and afterwards the remainder continued 

to glow without fmoke for two hours longer. The 

grey earthy afhes, when cold, weighed five ounces and 
a half. 

In another experiment, perfectly fimilar to the fore¬ 

going, as far as relates to the compofition and quanti¬ 

ties, the enkindling did not enfue till 41 hours after the 

impregnation : the heat kept increafing for three hours, 

and then the accenfion followed. It is worthy of re¬ 

mark, that thefe experiments fucceeded better on bright 

days than on fuch as were rainy ; and the accenfion came 
on more rapidly. 

In another experiment, three pounds of Ruffian fir- 
black were flowly impregnated with three pounds of 

raw hemp-oil; and the accenfion enfued after nine hours. 

Three quarters of a pound of German rahm were 

flowly impregnated with a pound and a half of hemp- 

oil varnifh. The mixture remained 7c hours before it 

became hot and reeking: it then gradually became hot¬ 

ter, and emitted a flrong exhalation ; the effluvia were / 
moift, and not inflammable. The rea&ioh lafted 36 

hours ; during which the heat was one while flronger, 
and then weaker, and at length quite ceafed. 

Stove or chimney foot, moftlv formed from birch- 

wood fmoke, wa$ mingled with the above-mentioned 

fubflances, and tied up ; the compound remained cold 
and quiet. 

Ruffian fir-black, mixed with equal parts of oil of tur¬ 

pentine, and bound up, exhibited not the leaft rea&ion 
or warmth. 

Birch oil, mixed with equal parts of Ruffian fir- 
black, and bound up, began to grow warm and to emit 

a volatile fmell ; but the warmth foon went off again. 

The in fiances of fpontaneous inflammation hitherto 

mentioned have been only of vegetable fubflances ; but 

we have examples of the fame thing in the animal king¬ 
dom. Pieces of woollen cloth, which had not been 

fcoured, took fire in a warehonfe. The fame thing hap¬ 

pened to fome heaps of woollen yarn ; and fome pieces 
of cloth took fire in the road, as they were going to the 

fuller. Thefe inflammations always take place where 

the matters heaped up preferve a certain degree of hu¬ 

midity, which is neceffary to excite a fermentation ; the 
heat refulting from which, by drying the oil, leads them 

infenfibly to a flate of ignition ; and the quality of the 

oil, being more or lefs deficcative, very much contri¬ 
butes thereto. 

The 
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Snflamma- The woollen (luff prepared at Sevennes, which bears 

non. _ t})e name of Emperor’s fluff, has kindled of itfelf, and 

burnt to a coal. It is not unnfual for this to happen 

to woollen fluffs, when in hot fummers they are laid in 

a heap in a room but little aired. 
In June 1781, the fame thing happened at a wool- 

pomber’s in a manufa&uring town in Germany, where 
a heap of wool-combings, piled up in a clofe vvarehotife 

feldom aired, took fire of itfelf. This wool had been 

by little and little brought into the warehoufe ; and, 

for want of room, piled up very high, and trodden 

down, that more might be added to it. That this 
combed wool, to which, as is well known, rape-oil 

mixed with butter is ufed in the combing, burnt of it¬ 

felf, was fworn by feveral witneffes. One of them af¬ 

firmed that, ten years before, a fimilar fire happened 

among the flocks of wool at a clothier’s, who had put 

them into a cafk, where they were rammed hard, for their 

eafier conveyance. This wool burnt from within out¬ 
wards, and became quite a coal ; it was very certain 

that neither fire nor light had been ufed at the packing, 
confequently the above fires arofe from fimilar caufes. 

In like manner, very credible cloth-workers have certi¬ 

fied, that, after they have brought wool that was be¬ 
come wet, and packed it clofe in their warehoufe, this 

wool has burnt of itfelf; and very ferious confeqnences 

might have followed, if it had not been difeovered in 

time. 
Nay, there are inftances, though they be but rare, 

of human bodies being confumed by fpontaneous in¬ 
flammation. In the Philofopbical Tranfa&ions, and in 

the Memoirs of the Academies of Paris and Copenha¬ 

gen, it is related that an Italian lady (the Countefs 

Cornelia Bandi) was entirely reduced to afhes, except 

her legs ; that an Englifh woman, called Grace Pitt, 

was aim oft entirely confumed by a fpontaneous inflam¬ 
mation of her vifeera ; and, laftly, that a pritft of Ber¬ 

gamo was confumed in the fame maimer. Thefe fpon¬ 

taneous inflammations have been attributed to the ahufe 

of fpirituous liquors ; but though the victims of intem¬ 
perance are indeed very numerous, thefe certainly do 

not belong to that number. 
The mineral kingdom alfo often affords inftances of 

fpontaneous inflammation. Pyrites heaped up, if wet¬ 

ted and expofed to the air, take fire. Pitcoal alfo, laid 

in heaps, under certain circumftances, inflames fponta- 

neonfly. M. Duhamel lias deferibed two inflammations 

of this nature, which happened in the magazines of 

Breft, in the years 1741 and 1757. Cuttings of iron, 
which had been left in water, and were afterwards 

expofed to the open air, gave fparks, and fet fire to the 
neighbouring bodies. For tnis obfervation we are ob¬ 

liged to M. de Cliarpentier. 
The caufes of thefe phenomena the chemift will affign; 

blit they are here recorded as a warning to tradefmen 

and others. It is evident, from the fadfs which have 

been related, that fpontaneous inflammations being very 

frequent, and thtir caufes very various, too much at¬ 

tention and vigilance cannot be ufed to prevent their 

dreadful effedls. And confequently it is impofiible to 

be too careful in watching over public magazines and 
florehoufes, particularly thofe belonging to the ord¬ 

nance, or thofe in which are kept hemp, cordage, lamp¬ 

black, pitch, tar, oiled cloths, &c. which fubftances 
ought never to be left heaped up, particularly if they 

kave any moifture in them. In order to prevent any ac* 
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cident from them, it would be proper to examine them Inflamma- 

often, to take notice if any heat is to be obferved in tlon 

them, and, in that cafe, to apply a remedy immediately. 

Thefe examinations fhould be made by day, it not be¬ 

ing advifable to cai^ry a light into the magazines ; for 
when the fermentation is iufficiently advanced, the va¬ 

pours which are difengaged by it are in an inflamma¬ 

ble ftate, and the approach of a light might, by their 

means, fet fire to the fubftances whence they proceed. 
Ignorance of the fore-mentioned circumftances, and a 

culpable negligence of thofe precautions which ought 
to be taken, have often caufed more misfortunes and 

lofs than the moll contriving malice : it is therefore of 
great importance that thefe fads fhould be imiverfally 

known, that public: uutility may reap from them every 

poflible advantage. 
INFORMED Stars, or Informes Stella*, are 

fuch ftars as have not been reduced into any conftella- 

tion ; otherwife called Sporades.—There was a great 

number of this kind left by the ancient aftronomtrs ; 

but Hevelius, and fome others of the moderns, have 

provided for the greater part of them, by making new 

con flellat ions. 
Sympathetic INIy is an old invention. Among 

the methods by which Ovid teaches young women to 
deceive their guardians, when they write to their lovers, 

he mentions that of writing with new milk, and of ma. 

king the writing legible by coal-duft or foot. 

'Tuta quoque efl, fallitque ocu!os> e lade recentt 

Liter a : carlon 'ts pulvere tange, leges. 

It is obvious, that any other colourlefs and glutinous 

juice, which will hold faft the black powder ftreweu 

over it, will anfwer the purpofe as well as milk ; and 
therefore Pliny recommends the milky juice of certain 

plants to be ufed. 
There are feveral metallic folutions perfe&ly coloyr- 

lefs, or, at lenft, without any ftrong tint, which being 
wrote with, the letters will not appear until the paper 

be waflied over with another colourlefs fqlution, or ex¬ 

pofed to the vapour of it ; but among all thefe there- is 

none which excites more aftonifhment, or from which 

naturalifts can draw more conelufions, than that which 

coufifts of a folution of lead in vegetable acid, and which 
by the vapour of arfenical liver of fulphur becomes 

black, even at a confiderable diftance. This ink, which 

may be ufed by conjurors, proves the fubtlety of va¬ 

pour, and the porofitv of bodies ; as the charge or co¬ 
louring takes place even whe*n the writing is placed on 

the other fide of a thin wall. 
We knew before, that a folution of lead, treated in 

this manner, would anfwer the purpofe of a fympathetic 

ink (fee that article Encycl.) ; but we did not know, 
nor do we yet believe, that the fulphuric vapours will 
aupon the writing through a wall. Such, however, 

is the affirmation of Profeflor Beckmann, who gives an 

account of a Hill more wonderful ink from Peter Borel. 

This author, in a book called Hiftortarum et obferva- 

tionum medic o-phyfic. centurue quatuor, printed at Paris, 

fir ft in 1653, and afterwards in 1657, gives a receipt 

for making this ink, which he calls magnetic waters 

which ad at a dljlance, The receipt is as follows : 
“ Let quick lime be quenched in common water, and, 

while quenching, let fome orpiment be added to it (this, 

however, ought to be done by placing warm afhes un¬ 

der it for a whole day), and let the liquor be filtered,. 
and: 
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and preferred in a glafs bottle well corked. ’I hen boil 

litharge of gold, well pounded, for half an hour with vi¬ 

negar, in a brafs veffel, and filter the whole through 

paper, and preferve it alfo in a bottle clofely coiked. If 

you write any thing with this laid water, with a clean 

pen, the writing will be invifiblc when dry ; but if. it 

be wafhed over with the firft water it will become in- 

•ftantly black. In this, however, there is nothing afto- 

nifhing ; but this is wonderful, that though fheets of 

paper without number, and even a board, be placed be¬ 

tween the invifiblc writing and the fecond liquid, it will 

have the fame effeCl, and turn the writing black, pene¬ 

trating the wood and paper without leaving any traces 

of its a&ion, which is certainly furprifing ; but a fetid 

fmcll, oecafioned by the mutual aClion of the liquids, 

deters many from making the experiment. I am, how¬ 

ever, of opinion, that I could improve this fecret by a 

more refined chemical preparation, fo as that it fhould 

perform its effeCl through a wall. This fecret (fays 

vBorel) I received, in exchange* for others, from J. Brof- 

fon, a learned and ingenious apothecary of Montpe¬ 

lier.” 
For making a fympathetic ink of the fifth clafs men¬ 

tioned in the Encyclopedia, the following procefs by 

M. Meyer may be worthy of the reader’s notice. It 

was entered upon in confequence of a receipt for rofe- 

coloured fympathetic ink (hewn to him by a traveller. 

In that receipt cobalt was the principal ingredient, and 

therefore the iirft objeCt was to procure cobalt ; but M. 

Meyer, being unwilling to facrifice pure pieces of cobalt 

of any confiderable fr/e, made choice of one, which was 

vifibly mixed with bifmuth, iron, and quartz. He endea¬ 

voured to feparate the bifmuth as much as pofiible, and 

alfo the arfenic, if it fhould contain any, by bringing it 

(lowly to a red heat ; and he fncceeded pretty well, as 

the bifmuth flowed from it in abundance ; and the ar- 

Jenic, the quantity of which was fmall, was volatilifcd : 

many globules of bifmuth Fill adhered to it. By bring¬ 

ing it repeatedly to a red heat, and then quenching it 

in water, it was reduced to fuch a (late as to be eaiily 

pulverifed. Having poured nitrous acid upon the pow¬ 

der, he obtained by digeflion a beautiful rofe red folu- 

tion ; the iiliceous earth was feparated in the form of a 

white dime, and by diluting it with water there was 

cfcpofited a white powder, which was oxyd of bifmuth. 

The folution being filtered, he added to it a fohition of 

potafh, and obtained a precipitate inclining more to a 

yellow than to a led colour. Fie again poured over it 

a little of the nitrous acid, by which a part of the oxyd 

was re-diffolved of a red colour: the remaining part, 

whicn had a dark brown colour, was oxyd of iron. 

From the folution, by the addition of potafh, a preci¬ 

pitate. was formed, which was now reddifli. Having 

by this procefs obtained it pure, that he might now 

prepare from it the wifhed-for red ink, lie diffolved the 

wafhen pure oxyd of cobalt in different acids. That 

diftolved in the nitrous acid with a mixture of nitre, 

gave a green ink like the common ; that diffolved in the 

iulphuroiis acid,, without the addition of falts, gave a 

reodnn ink, which remained after it was expofed to 

ii.eat, and would not again clifappear, even when a folu¬ 

tion of nitre was applied ; and that diffolved in the mu- 

riatjc acid, gave a green ink, darker and more beautiful 

than the common. By diffolving it, however, in the 

acetous acid, and adding a little nitre, he obtained what 

he had in view ; for it gave, on the application of heat, 
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an ink of a red colour, like that of the rofa centifoUa, Inordinate, 
which again dlfappeared when the paper became cold. InfeCh. ^ 

INORDINATE Proportion, is where the order 

of the terms compared is difturbed or irregular. As, 

for example, in two ranks of numbers, three in each 

rank, viz. in one rank, - - - 2, 3, 9, 

and in the other rank, 8, 24, 36, 

which are proportional, the former to the latter, but in 
a different order, viz. - - 2 : 3 : : 24 : 36, 

and - - 3:9:: 8 : 24. 

then, calling out the mean terms in each rank, it is con¬ 

cluded that - - - - 2 : 9 : : 8 : 36, 

that is, the firff is to the 3d in the firft rank, 

as the firff is to the 3d in the 2d rank. 

INSECTS (See EncycL). A number of non-d«j- 

feript little animals was difeovered by La Martinicre 

the naturalift when accompanying Peroufe on his cele¬ 

brated voyage of difeovery. Thefe animals he called 

infeffs, and to many of them he gave particular names. > 

Of thefe we fhall give his defeription in this place, lea¬ 

ving our readers, as he has left liis, to arrange them 

properly according to the Linnaean claflilication. 

“ The infedl, which is figured N° 1. inhabits a fmall Pfafe 

prifmatie triangular cell, pointed at the two extremities, XXX, 

of the confidence and colour of clear brittle ice ; the 

body of the in fed! is. of a green colour, fpotted with 

fmall bluifh points, among which are fome of a golden 

tinge ; it is fixed by a ligament to the lower part of its 

fmall habitation : its neck is terminated by a fmall 

blackifh head compofed of three converging feales, in 

the form of a hat, and eiiclofcd between three fins, two 

of them large and channelled in the upper part (A) 

and one fmall femicircular (B). When it is difturbed, 

it immediately withdraws its ims and its head into its 

cell, and gradually finks into the water by its own fpe- 

cific gravity. Fig. 2. reprefents the under fide of the 

prifm, (hewing in what manner it is channelled, in order 

to allows free paffage to the animal when it willies to 

(hut itfeif up in it. Fig. 3. reprefents the profile of the 

lame. The movement carried on by the two larger 

fins, which are of a foftilh cartilaginous fubilance, may 

be compared to that which would be produced by the 

two hands joined together in the (late of pronation, and 

forming, alternately, two inclined planes and one hori¬ 

zontal plane : it is by means of this motion that it 

fnpports ltfeh on the top of the water, where it proba¬ 

bly feeds on fat and oily fnbflar.ccs on the fuvfacc of 

the fca.” Onr author found it near Nootka, on the 
north weft coaft of America, during a calm. 

Fig. 4. reprefents a collection of infects, as our au¬ 

thor calls them, confuting only of oval bodies, funilarto 

a foap-bubble, arranged in parties of three, live, lix, and 

nine : among them are nlfo fome folitary ones. Thefe 

collections of globules, being put into a glafs filled with 

fea-water, deferibed a rapid circle round the glafs by a 

common movement, to which each individual eontribu- 

ted by Ample coinpreffion of the fides of its body, pro¬ 

bably the elfed of the re-afiion of the air with which 

they wrere filled. It is not, however, eafy to conceive 

iiow thefe diltinCt animals (for they may be readily fe¬ 

parated without deranging their economy) are capable 

of concurring in a common motion. “Thefe confidera- 

tions (fays our author), together with the form of the 

anirpal, recalled to my mind, with much fatisfaCIion, 

the ingenious fyftem of M. de Buffon ; and I endea¬ 

voured to perfuade myfelf, that I was about to be wiu 

nefs 
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Infers, mjfs to one of the mod wonderful phenomena of Na- 
Inftitute. ture, fuppofing that thefe molecules, which were now 

employed in increafing or diminifhing their number, or 

performing their revolutions in the glafs, would foon 

aflame the form of a new animal of which they were 

the living materials. My impatience led me to detach 

two from the mofl numerous group, imagining that this 

number might perhaps be more favourable to the ex¬ 

pended metamorphofis. I was, however, miflakeu. 1 hefe 

1 examined with more attention than the rell ; and the 

following account is of their proceedings alone. Like 

two flrong and aftive w re (tiers, they immediately rufhed 

together, and attacked each other on every fide : fomc- 

tiines one would dive, leaving its adveriai y -it the fur- 

face of the water ; one would defciibc a circular move¬ 

ment, while the other remained at reil in the centre ; 

their motions at length became fo rapid as no longer to 

allow me to diiting'idh one from the other. Having 

quitted them for a fiort time, on my return I found 

them reunited as before, and amicably moving round 

the edge of the glafs by their common exertions.” 

Fig. reprefents a Angular animal, which has a con¬ 

fident ble refemhhnce to a little lizard ; its body is of a 

firm, gelatinous confidence ; its head is furnifhed on 

each fide with two fmall gelatinous horns, of which the 

two hindennoll are fituate die fu it heft inward: its body 

is provided with four open fan-like paws, and feme ap¬ 

pendages near the infection of the tail, and terminates 

like that of a lizard ; the ridge of the hack is divided 

the whole way down by a band of a deep blue ; the reft 

of the body, as well as the iulide of its paws, is of a 

bright filvery white. It appears to be very fiuggifii in 

its motions ; and when difturbed by the finger, merely 

turned itfelf belly upwards, foon afterwards refnming 

its former pofition. Fig. 6. reprefents it reverfed. Mar- 

tiniere caught it during a calm at the landing place on 

the Ba'lioc Ifiands. 

INSTITUTE is a name which has lately been fub- 

ftituted for febool or academy. Formerly injlitution, in 

the propriety of the Englilh language, was fometiines 

ufed as a word of the fame import with inJlruBhu ; and 

now injlitute is employed, efpecially by the admirers of 

French innovations, to denote what had hitherto been 

called an academy. When royalty was aholifiied in 

France, it would have been abfurd to continue the titles 

Royal Academy of Sciences, Royal Academy of In- 

feriptions, &c. ; but inftead of merely abolifiiing the 

word royal, and fubftituting national in its Head, it oc¬ 

curred to the fertile brain of Condorcet, to abolifh the 

feven academies themfelves, or rather to melt them all 

down into one great academy; to which was given the 

appellation of the 

National Institute, or New Academy of Arts and 

Sciences. This academy, founded on a decree of the 

new conftitution, was opened on the 7th of December 

1 795» when Benezech, the then minifter for the home 

department, attended, and the decree of foundation was 

read ; which was to the following purport : 

“ The Academy of Arts and Sciences belongs to the 

whole republic, and Paris is its place of refidence. Its 

employment is to aim at bringing all arts and fciences 

to the utmoft perfeftion of which they are capable. It 

is to notice every new attempt, and all new difeoveries, 

and to keep up a correfpondence with all foreign li¬ 

terary focieties. And by the particular orders of the 
Suppl. Vol. II. Parti. 

] INS 
Executive Dirc&ory, its firft ftudie* are to be dire&cd frfthme. 

to thole iubjects which more immediately tend to the W 

reputation and advantage of the French republic.” 

The academy is to confift of 288 members, half of 

whom are to refide in Paris, the other half in the de¬ 

partments; and to them is to be added a certain num¬ 

ber of foreigners, as honorary members, confined at pre- 

fent to twenty*four. 

'Hie academy is divided into three chifies, each clafs . 

into factions, each lection to contain twelve members. 

\Jl clafs. Mathematics and natural philofophy. This 

clafs is divided into ten feClions 1. Mathematics. 

2. Mechanical arts. 3. Ailronoiny. 4. Experimental 

philofophy. 5. Chemiftry. 6. Natural hillory. 7. Bo¬ 

tany. 8. Anatomy and animal hillory. 9. Medicine 

and furgery. 10. Animal ceconomy, and the veterinary 

fcience. 

2d clafs. Morality and politics. This clafs confifts 

of fix factions. 1. Analyfis of fenfations and ideas. 2. 

Morals. 3. LegifLture. 4. Political economy. 5. Hi- 

ftory. (). Geography. 

3d clafs. Literature and the fine arts. This clafs 

con fills of eight fedtums. 1. Univerfal grammar. 2. 

Ancient languages. 3. Poetry. 4. Antiquities. 5. 

Painting. 6. Sculpture. 7. Architecture, b. Mufic. 

For each clafs a particular room in the Louvre is ap¬ 

propriated. No one can be a member of two clafTc at 

the fame time, but a member of one clafs may be pre- 

fent at the meetings of any other. Each clafs is to 

print, yearly, an account of its t ran fa£1 ions. 

Four times a-year there are to be public inert mgs. 

On theie occafions, the three clafTes meet together. At 

the end of each year, they are to give a circumflantial 

account to the legifiative body of the progreis made in 

that year in the arts and iciences. The prizes given 

yearly by each clafs are to he publicly notified at certain 

times. The Aims requifite for the fupport of the infti- 

tution are to be decreed yearly by the legifiative body, 

upon a requifition made by the Executive Direclu y. 

The firft forty-eight members were ehofen by the 

Executive Dire&ory, to whom the choice of the remain¬ 

ing members was confided. To the members, refiden- 

tiary in Paris, is referved the choice both of the depart- 

ment and the foreign members. On a vacancy in any 

clafs, three candidates are named by the clafs for the 

choice of the body at large. 

Each clafs is to Lave, as its place of meeting, a col¬ 

lection of the produdta, both of nature and art, ami a 

library, according to its particular wants. 

The regulations of the inflitution, with refpedl to the 

times of meeting, and its employments, are to be drawn 

up by the body at large, and laid before the legifiative 

alfembly. 

The hall in which the body at large holds its meet¬ 

ings, forms part of the weft wing of the Old Louvre, 

at prefent called the Mufeum. It formerly went by the 

appellation of the Hall of Antiques (Salle dts Antiques); 

and as long as the kings inhabited this part of the pa¬ 

lace was occupied by their guards, from which circum- 

ftance it obtained the name of the Hall de Cent Sutffes. 

It was likewife appropriated to banquets and entertain¬ 

ments, given by the court on gala days ; and it was to 

this place that Henry IV. was conveyed, on his afiafli- 

nation by Ravaillac, in the Rue de la Ferrontterie. 

It was built at the fame time with the reft of this 
B part 
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Infritute. part of the Louvre, about the year iyzB, after the de- 
——fjgns of Pierre Lefcot, abbot of Clagny. It is 144 

feet in length, and 40 in breadth, and holds from 1000 

to I2CO perfons. In order to adapt it to its new 

deftination the door has been funk, which gives a 

greater air of lightnefs to the roof. In the centre frauds 

a double table, in the form of a borfe-fn^e, fupported by 

fphinxes, at which the members of the infritute take 

their feats. This table is furrounded by two tiers of 

benches, which are iaifed for the accommodation of 
fpe£lators, who have likewife feats provided for them in 

the vafr embrafures of the windows, and at each extre¬ 

mity of the hall. 
Whether fcience will be advanced by the feven royal 

academies having been melted into one, time mult de¬ 

termine ; but candour compels us to acknowledge, that 

the proceedings of the national infritute have hitherto 

been abundantly interefring. Intimately conne&ed with 

the national infritute is the French fyftem of 

National Instruction, which is likewife novel, and 

therefore fufficiently curious to deferve notice in a 

Work of this kind. When the Chriftian religion v/as 

abolifhed in France, it was impoffible to continue the 

univerfities and other feminaries which were founded by 

Chriftians, and obliged by their conftitution to teach, 

whether pure or not, the doctrines of Chrifrianity. 

They were accordingly all fwept away, and a new fyf- 

tem of education planned, which was to be carried on in 

what they call 
The primary Schools. 

The Central Schools. 
The School of Health. 

The School of Oriental Languages. 

The Polytechnic School. 

The National Infritute. 

The Jury of Public Inftruftion. 
The Commiffion of Public Infrru&ion. 

The Legiflative Committee of Inftru&ion. And va¬ 

rious other mational eftablifriments for the improvement 
of particular fciences. 

The firft degree o£ public^ inftru&ion is to be met 

with in the Ecoles Primaries, eftablifhed by a decree of 

the convention of the fecond Pluvoife> in the fecond 
year of the republic (a). Every diftridt is furnifhed 

w.ith one of thefe fchools ; the profeffors or mailers in 
which are paid from the national treafury ; and to 

wijieh every head of a .family, without exception, is 

compelled by law to fend its children for inftrucfrion. 

The fubje&s taught in , thefe primary or elementary 

fchools are divided into nine claffes : 

1ft, Inftru&ions conne&ed with the phyfical and mo¬ 

ral fituation of children, prior to their entering into 

thefe fchools. 2J, Similar, inftrudlions as a guide to 
teachers in the national fchools. 3^/, The arts of read¬ 

ing and writing. 4/^, The elements of French gram¬ 

mar. 5th9 Element^ of arithmetic and geometry, with 

the theory^ pf the pew meiifuration. -6tb, The elements 

©f geography. 7th, Explanations of the principal phe- 
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nomena and productions of nature. 8^, Elements of Infinite, 
agriculture. 9tb9 Elements of repulican morals. 

Next to the primary fchools in rank and confequence 

are the Ecoles'Centrales, which were eftablifhed by a 

decree of the Convention of the feventh Ventofe in the 

third year. They'are fituated in the capital of every 

department, bearing the proportion of one central 

fchool to 300,000 inhabitants. In thefe fchools the 
republican youths are taught the fciences, and their ap¬ 

plication in real life. In each of them are profeffors for 
the following branches: 

1.* For mathematics. 2. Experimental philofophy 

and chemiftry. 3. Natural hiftory. 4. Agriculture and 

commerces 5. Logic and metaphyfics. 6. Political 
economy and legiflation. 7. The Philofophical hifrory 

of nations. 8. The art of healing. 9. Arts and ma¬ 

nufactures. 10. Univerfal grammar. 11. The belles 

lettres. 12. The ancient languages. 13. The modern 

languages. 14.-The fine arts. 

Each central fchool is furnifhed with an extenfive 

public library—a botanic garden—a cabinet of natural 
hifrory—an apparatus for experimental philofophy— 

and a colledlion of machines and models connedled with 

the arts and manufactures. 
The profeffors of each fchool hold, every month, a 

public fitting, in which conferences are held relative to 

fubjeCls connedled with the improvement of letters, the 

fciences, and the arts, which are the mod beneficial to 

fociety. 
The objeCt in the eftablifhment of the primary and 

central fchools was, the general inflrudlion of all claffcs 
of the citizens ; and it being incompatible with the per- 

fedl completion of that important ptirpofe, to expedl 

from them the propagation of particular branches of 

fcience, it became neceffary to efrablifh other literary 

and fcientific academies. 

Accordingly,the French government have founded, \Jlr 

Schools of health (les ecoles de/ante), in Paris, Strafburgh,. 

and Montpelier, where medicine and furgery are ftudied; 

which fchools are affirmed, by thofe who find nothing 

wrong in France, to be the mud perfedl of their kind, as 

well as new and unparalleled models for fucli inftitutions. 

2d, Two fchools for Oriental languages, in the na¬ 

tional library, and in the college of France. 

3d, The Polytechnic fchool in Paris, or central fchool 

for the direction of public works. This.eftablifhment 
is very generally admired and confidered as a model for 

imitation. It contains more than 400 young perfons* 

previoufly educated in the mathematics, and the majo^ 
rity of them intended for engineers in various lines; and 

they labour under the immediate direction of their tutors- 

nine hours every day. It occupies the principal part 

of the Palais de Bourbon in Paris, and is furnifhed with, 

a large collection of inftruments and models The jour¬ 

nal of the Polytechnic fchool, which is publifhed by the 

bookfellers Regent and Bertrand at Paris, is a perfectly 

original work, and admirably calculated to convey ufe- 

ful information* 

(a) We would tranflate this chronological jargon into the language of Chriftian Europe, were we not per* 
fuaded that the French kalendar, the French conftitution, and the French inftitutes,. will have the fame duration 

we truft in God not a long duration. For Pluvolfe, and the other fantaftical names of months introduced into 
this article, fee Revolution, Encycl. n° 184. 
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Iriftitute. Of the national inftitute, a fufficient account lias been 

'gives in the preceding article. We proceed therefore 

to the jury of public inflruftion (Le Jury Centrald9 In- 
ft ruction), of which the principal bufinefs is to fuperin- 

*tend the primary and central fchools. It appoints the 

profeffors in thefe fchools, and examines into their con¬ 
duit. Like the. legiflative body, it is renewed by a third 

every half year. When they have chofen a profeffor 

for a central fchool, they fubmit their choice to the de¬ 

partment ; and, in cafe of difapprobation, they make 
another appointment. To this jury of public inftiuc- 

tion, the profeffors in the central fchools are amenable 
for all mifeonduit connected with their offices ; it may 

expel them, but all its decifions muff be fubmitted for 

Confirmation to the tribunal of the department. 
There is alfo eftabliffied at Paris a fupreme council, 

called the Cominiffion of Public Inltruilion, to which 

is entrulled the whole executive department.^ The pre- 

fervation of the national monuments, oi public libraries, 

mufeums, cabinets, and valuable collections ; the fuper- 

intendence of all the fchools and the modes of inflruc- 
tion ; all new inventions and fcientilic difeoveries ; the 
regulation of weights and measures; national ftatiftics 

and political economy, are all placed under the authori¬ 

ty of this fupreme commiffion. For the commodious 
and regular execution of fo many complicated branches 

of bufinefs, there is a large office, called Le Secretariat, 

which is divided into three departments.. 
I. For the regulation of the different kinds of inffruc¬ 

tion ; of the modes of education in the fchools ; and 

for the choice of elementary books. . 2. For weights 
and meafures ; inventions and difeoveries; libraries and 

bibliography ; mufeums, works of art, and literary re¬ 

wards and encouragements. 3* For theatres, national 

feaffs, republican inliitutions, and the eredion of mo¬ 

numents. 
As all public eftabliffiments require the fuperintend- 

ance and occafional corredion of the legifiature, in ad¬ 

dition to that of their own immediate executive autho¬ 

rity, it has been deemed neceffary to appoint a perma¬ 

nent committee ofinllrudion in the legiflative body, to 

provide fuch fums as may be neceffary for the preferva- 
tion and improvement of this fyftem of inllriidion. 

This legiflative committee are inveffed with due ‘autho¬ 

rity for thefe purpofes. Their objeds are precifely the 
fame as thofe of the commiffion of public inllriidion 

above described, only with this difference, that the lat¬ 

ter fuperintendsThe execution of exifling la^ys, whilft 
the former recives and improves them, or propofes new 

ones. This committee is divided into three departments, 

as is the commiffion, with exadly the fame arrangement 
of their refpediye labours. The committee being char- 

“ged with the enadion of all hew laws, its members, \yith 
a view to obtain accurately all the requilite information 
relative to the numerous branches of the arts, have pro- 
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The improvements of the national literary and feien- 

tific eftablifhments are numerous and important. 
ij?, By a decree of the convention of the 1 ith Prat- 

rial, in the fecond year, it was enaded that means fhould 

be adopted by which every poffible advantage might be 

derived fr6m the botanic gardens of the repubhc, in 
Turkey and other foreign countries. This politic de¬ 

cree clearly tended to render France, in the language of 

the reporter, L9abrege de tons les climats, et Ventrepot de 

I Europe. “ The epitome of every climate, and the ma ga¬ 

zine of Europe.” Thofe plants which thrive between 
the tropics may be cultivated in the fouth of France \ 

and thofe which are the produce of northern climates, 
may be cultivated in the northern departments; by 

which means France will be in pofleflion of all foreign 

plants and drugs, without the exportation of fpecie. 
2d, The National Bibliography was decreed in the 

fitting of 22d Germinal, in the fecond year. It confifbj 

of a complete catalogue of books of all deferiptions, the 

property of the nation; it was then ascertained that the 

republic poffeffed more than ten millions of books. The 

titles of them were to be adjuffed by aclual compan¬ 
ions; the manuferipts to be regtftered feparately ; ano¬ 

nymous produ&ions were to be arranged according to 

their fubjedls ; and thofe of known authors in the al¬ 
phabetical order of the names. The feveral editions to 

be claffed according to their dates ; and what may be 

deemed more important, this French National Biblio¬ 

graphy will contain a di&ionary of anonymous books, 

as well as thofe publifhed under flditious names, a defi- 

deratum in the republic of letters. 
%d, The annihilation of all patois, 6r dialeds, de¬ 

creed in the fitting of the *6th Pratrial, in the fecond 
year. Notwithftanding the univerfality of the French 

language, and that it was exclufively fpoken in the ^ma¬ 

jority of the inland departments, yet there exifted ‘thirty 
various dialeds in France. It "is more aftomffiin'g that 
Rozier had remarked, that between one neighboring 

village and another, there was fo confiderable -rd differ¬ 

ence in the dialed, that the inhabitants ctouM* libtl ivn- 
derfland each other ; 'and the vineftock? had thirty dif¬ 
ferent names. The nsituralrff Villars has ‘ftat'ed, tftatun 

the nomenclature of Vegetables, irrth£ departmeuts^4le 

had only met with an hundred which lrad a common ap¬ 

pellation. 
4//), The eflablifhment of the Confervatoire des Arts 

et Metiers, was decreed in the fitting of thertjthh'bf 

VtndmtairPy"in the thftd^ear; This conftfts of a‘Tf>fc- 
in kheTortirbf an ^attlpliitheatre^ and cO- 

tairjs the ipftruments and the models of maphinery cem- 
neded With the1 arts,; arid a description of their ufes, 

with every book relating to them. Annexed to this 

eftablifhment are three cxpofltors and a draughtfimh, 
who explain to the fludents the ufe of eafch inftrumerft, 
and who regifler every new difcovVry, which is prefent- 

■Jr'-f'.hnfnhdtidn' tn thelvoCum offar£s. 

Tnflitute. 

ul bt • * 

porary commiffion' is’ divided "into fixteen’claffies : viz. 5tb, The eftabliffiment of the board of longitude was 

For Zoology ; 2. Botany ; 3. Mineralogy ; 4. Phy- decreed in the fitting of the 7th of Meftdor, third year, 

fics ; c. Chemiftry ; 6. Anatomy ; 7. Machinery ; 8. It was certainly a difgraw under the monarchy, that as 

Geography'; o. Artillery and Fortification; to. Me- 'aftrononrical and nautical'eftabliftlmCnt, wliioh han al- 

dals and Antiquities; ti. Bibliography; 12. Painting; ready proVed To beneficial to Cleat Britain, ffiould not 

"n. Arcliite&ure ; 14^ Sculpture ; 'if ‘hhVtrb-een adopted in; France. In confequeuce of this 

Caufeways ; and, 16. Mufical Inftrumeau. decree/tRe French board is novy as complete^ rhe 
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,faftitute. ^ Engli/h. It confifts of ten members, and has under its 

v jurifdiclion the national obfervatory at Paris, and all the 

aftronomieal inftruments belonging to the republic. It 
correfponds with foreign aftronomers ; delivers public 
ledturesou aftronomy and navigation ; and its proceed¬ 
ings are annually recited in a publie fitting. 

6thi The general fchool of the Oriental languages 
was eftablifhed by a decree of the loth of Germinal, in 
the fourth year. This fchool adjoins to the national 

library, and all the books and manuferipts relative to 
Oriental literature are depohted in it. 

7th, The national mufeum of antiquities was decreed 
in the fitting of 20th of Prairial, fourth year. A 

fchool of this defcription was fuccefsfully eftabliftied at 
Vienna, by Fekel; at Gottingen, by Heyne; at Leip- 
llck, by Erncft ; and even at Strafburgb, by the cele¬ 
brated Obeilin ; Paris was, however, without one. This 

national archeology, or fcience of antiquity* is divided 

into nine different claffes : iuferiptions, charadters, fta- 
tues, has reliefs, fculptures, paintings, mofaics, medals, 
civil, religious, and military inflruments. This exten- 

h:e eftablifhment is under the diredlion of two prin¬ 
cipal profeffors ; le Confervateur Profejfeur, et le'Confer- 
vateur Bihliothecaire. The province of the former is to 
deliver public ledlures on the feveral branches of anti¬ 
quities, to teach the theory of medals and engravings, 
the hiftory of the arts among the ancients, &c. The 

duties of the latter are merely of a bibliographical na¬ 
ture. 

8th, The new modelling of the Grand National Lib¬ 
rary, was decreed in the fitting of 25th Vendemiare, in 
the fourth year. By virtue of this decree, the place of 
librarian in chief was fnppreffed, and the whole efta¬ 
blifhment placed under a confervatoire of eight mem¬ 
bers ; of whom two were appointed for the fuperin>- 
tendence of printed books ; two for manuferipts ; two 
for antiquities ; and two for engravings. From thefe 
a temporary director is annually chofen, who- fuperin- 
tends the whole adts occalionally as prefident of this af- 

fembly, and maintains a regular correfpondence with 
the conflicted authorities relative to the concerns of 
the library. 

oth, The augmentation of the Mufeum of Natural 
Hiflory, formerly called Le Jar din Royal des Plantes, 
This eftablifhment was deereed the 15th Brumaire, third 
year, upon a report of Thibadeau, in the name of the 

committee of Public Inflrudtion. Befides the addition 
of large rooms, and various other buildings, there are 

new colledlions of natural curiofities and produdlions ; 
and the library is much increafed. It is open to the 

public three times a week. At dated periods all the 
naturalifls in Paris deliver courfes of ledlures in the va¬ 
rious braqehes of natural hiflory. The mufeum is faid 
to have received greater improvements from this aug¬ 
mentation than from all the labours of Buffon, or from 
its foundation, fince the time of Tournefort. 

loth, The Ecole des Mines was eflablifhed in the Ho¬ 
tel des Monnaies, and has for its diredlion the naturalill 

Le Sage. This infliction is unrivalled in Europe ; 

and the colledlion of mineralogical curiofities furpaffes 
whatever can be conceived. 

11 th, I he fociety of natural hiflory in Paris, defer- 
vedly claffes among thofe which have rendered the 

great eft ferviees to the caufe of feienee fince the revolu¬ 

tion. A ledlure pf public inftrudiion is held every ten 

] I N S 
days, which is generally given by one of the members, 
and which is open to all the lovers of natural hiflory. 

Premiums are propofed for differtations ; one of which, 
by the late C. Herman, junior (whofe early deeeafe was 

a great lofs to the republic of letters), on the apterous 
clafs of infedls, may be faid to conftitute an epocha in 
the annals of natural hiflory. The fociety has publifh- 

ed a volume of memoirs, in folio,Nentitled, “ Tranfac- 
tions of the Society of Natural HifloryP It has likewife 

eredled a ftatue to the great Linnaeus, in the national 
garden of plants ; and, at the period when every public 

inftrudiion was fufpended, gave ledlures on the different 
branches of feienee belonging to its department. Se¬ 
veral intelligent and fkilful navigators, among others 
thofe fent in feareli of the unfortunate La Peroufe, as 

well as thole, which accompanied Buonaparte on his ro¬ 
mantic expedition to Egypt, were members of this fo¬ 
ciety. 

This ftatement of fadls relative to the prefent flate of 
public inftrudiion, the fciences, the arts, and the pro- 
grefs of national literature in France,, has been taken 
from a mifcellany, of which the principal writers are 
well acquainted with what is doing in that diftradled 
country. They call it a fublime fyftem ; and feem to 
confider the increafe of the national library, the im¬ 

provement of the botanic gardens, and the difeoveries 
that have been made by the different fchools or infti- 
lutes, as furnifhing a demonftration that the republican 

government is* mpre favourable to the advancement of 
icience, than the monarchical, whether abfolute or li¬ 
mited. But it fliould not be forgotten, that this fyftem 
is yet in its infaney ; and that in profecuting new 
fchemes, all men, and more efpecially Frenchmen, are 
adluated by an enthufiafm which gradually cools as their 
purfuits become familiar. We fhall therefore venture to. 
predidl, that the different fchools will not difplay fuch 
ardour feven years hence as they do at prefent; and that 
if the republican government continue a dozen of years, 
in France, the progrefs of fcience in that country will 
not be more rapid than it was under the monarchy. We 

muft remember, too, that the French libraries, mufe- 
urns, and pidture galleries, have been improved by means 
which the morals of other governments do not employ 
—by rapine and robbery. 

That fomething may be learned from this fyftem to. 
improve the modes of education in other countries, we 
admit; and it is for that reafon that we have inferted. 
an account of it. But if it contains fomething worthy 

of imitation, it contains likewife much to be ftiunned. 
We do not think it confillent with the rights of man to* 
compel parents to fend their children to be educated fa: 

particular fchools ; efpecially in fehools where not only 

religious inftrudiion is omitted, but where, there is rea¬ 
fon to believe, that the profeffors are at pains to raze 

all religious impreffions from the youthful mind. In a 
nation denying the truth of Chriftiarjity, it is not to be 
fuppofed that the Cbriftian religion will be publicly 

taught; but in a nation of philofophers, as the French 
call tbemfelves, it might have been expedled that the 

laws of religious toleration would have been fo far re¬ 
garded, that Chriftia^ parents would not have been com¬ 
pelled to fend their children to antichriftian fchools ! 

But it is not Chriftiauity alone that is negledled in this* 
fullime fyftem of education. Though the legiflative 

body has fome time ago decreed that there is a God*, 
there. 

InO:! 



Infurance. 
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one of thofe fchools the (mailed care doubtedly one of the moft important mftitutions ot JnfuraMC. 

taken to inftrudl the republican youth in the principles 
even of natural religion! We might indeed have looked 
for it under the title Metaphyfcs, had not the eonllitu- 
tion of the National Inftitute taught us, that French 
metapliyfies attend to nothing but the aualylis of fenfa- 
tions and ideas. Yet the legiflators might have liften- 
ed on this fubjeft to a republican as found as themfelves, 
and who was likewife no friend to fu peril it ion. “ Nam 

et Majorum inftituta tueri facris, ceremoniifque retinen- 
dis fapientis eft. Non folum ad reftgionem pertinet, 
fed etiam ad civitatis ftatum, ut line iis, qui facris pub- 
lice prsefunt, religioni private fatisfacere non paHint.” 

Cicero de Nat. Deorum. 
INSURANCE, in law and commerce, though an 

excellent inftitution, is not of high antiquity. The 
oldeft laws and regulations concerning infurance, with 
which the indefatigable Beckmann is acquainted, are 

the following : 
On the 28th of January 1523, five perfons appoint¬ 

ed for that purpofe drew up at Florence fome articles 
which arc ftill employed on the exchange at Leghorn. 
Tliefe important regulations, together with the pre¬ 
ferred form of policies, which may be confidered as 
the oldeft, have been inferted, in Italian and German, 
by Magens, in his Treatife on Infurance, average, and 

bottomry, publilhed at Hamburgh in 1753. 
There is ftill preferved a fliort regulation of the 25th 

May 1537, by the Emperor Charles V. refpe&ing bills 
of exchange and infurance, in which the ftri£lly ful¬ 

filling only of an agreement of infurance is command¬ 

ed. 
In the year 1556, Philip II. king of Spam gave to 

the Spanifh merchants certain regulations refpc<fting in¬ 

furance, which are inferted by Magens, with a German 
translation, in his work before mentioned. They contain 

fome forms of policies on fhips going to the Indies. 
In the year 1598, the Kamer von affurantie, chamber 

of infurance, was eftabliftied at Amfterdam. An account 
of the firft regulations of this infurance office may be 
feen in Pontanus’s Hiftory of the city of Amfterdam, 

and in other works. 
In the year 1600, regulations refpe&ing infurance 

were formed by the city of Middleburg in Zealand. 
It appears that the firft regulations refpe&ing iiifu- 

rances in England, which may be feA 111 Anderfon3s 

Hiftory of Commerce, were made in the year 1601. We 
find by them, that infurers had before that period con¬ 
duced themfelves in fuch a manner, that the utmoft con¬ 

fidence was repofed in their honefty, and that on this 

account few or no difputes had arifen. 
Of the various policies for infurance in England, a 

pretty accurate account will be found in the Encyclope¬ 
dia ; "but there is one of them of which our account 
mull be acknowledged to be now defective. This is, 

Insurance on Lives ; which is a policy that has great¬ 
ly increafed, in confequence of its utility being more 

generally underftood. Of the two offices for life af- 
fnrances, noticed in that article, the former, entitled 
the Amicable Society, has extended the number of its 
(hares to 4000; but, as vve have already obferved, the 
nature of the inftitution is too limited to become of ge¬ 
neral importance. The latter, entitled, the Society for 

equitable Affurances on Lives and Survivorfhip, is un- 

the kind, as will appear by the following account, 
which vve have been favoured by an obliging correfpon- 
dent, and upon the accuracy of which our readers may 

depend. 
The members of the Equitable Society, finding, in 

June 1777, that their affairs were in a flourifhing fix¬ 
ation, refolved to reduce their annual premiums one- 
tenth ; and in 1782 adopted new tables, agreeable to 
the probabilities of life, at Northampton, in lieu of thofe 
they had hitherto ufed, formed from the London bills 
of mortality. But though it was evident that the new 
tables were much better adapted for affuring promif- 
cuoufly perfons refiding in the country, or in large 
towns, it was thought proper, for greater fecurity, to 
make an addition of 15 per cent, to the real value .of 
the affurances, as computed from the table of mortality 
at Northampton ; and with the view of making an ade¬ 
quate compenfation to the allured for their former 
payments, which had been fo much higher than would 
be required by the new rates, an addition was made to 
their claims of L. 1, 10 s. per cent, for every premium 
they liad paid. The confequence of tliefe meafures 
proved highly favourable to. the Society; for its bufinefs 

increafed fo faft, that in 17S5 it was nearly doubled; 
the fums affured amounting to upwards, of L. 7 20,000. 
At this period, the favourable refult of a minute.and 
very laborious inveftigation of the ftatc of the Society, 
induced them to take off the 15 per cent, charged 
upon the premiums in 1782, and make a further addi¬ 

tion to the claims of L. 1 per cent, for every payment 
made prior to the iff January 1786. A ftill greater 
increafe of fuccefsful bufinefs determined them, in 1791? 
to make another addition of L. I per cent, to the 
claims ; and in the following year, a further addition 
of L. 2 per cent. ; by which the claims upon affurances 
of the year 1770 were more than doubled ; and thofe 
of an earlier date increafed in a ffill higher proportion. 
By thefe advantages to its members, and the honour¬ 
able and truly equitable manner in which the concerns 
of the Society are tranfadled, the augmentation of 
their bufinefs lias been fo great, that 011 the 31ft De¬ 
cember 1792, the fums affured (without including the 
additions made ,to them) amounted to upwards of 

L. 3,000,000; and on the 31ft December 1795, to 

about L« q*^^*®*^^®* 
The rates of affnrance, as reduced to their real values 

in 1786, and according to which the Society now tranf- 

a£l bufinefs, are as follows; 

Sum Affured £. \ tOQ. 

Age. One Year. Seven Year?. Whole Life 

15 £•* l7 IX £-* 2 l 1 £•1 18 7 
20 I 7 3 l 9 5 2 3 7 

25 I 10 7 I 12 1 2 8 1 

3° I 13 3 I 14 11 2 *3 4 

35 I 16 4 I 18 10 2 19 10 

40 2 0 8 2 4 1 3 7 11 

45 2 6 8 2 10 10 3 17 II 

5° 2 15 1 3 0 8 4 10 10 

55 3 5 0 3 12 0 5 6 4 
60 3 18 1 4 7 1 6 7 4 

6* 
4 lS 2 5 10 10 7 16 9 

The 
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lTi(z The other offices in London for the affurance of lives 

ef>. are> t^ie R°yat Exchange Affurance, the Wejlminjler So- 
_1 clety, and the Pelican Life Office. 

The corporation of the Royal Exchange Affirmance 
was empowered to affure lives by its fecond charter, da¬ 
ted 29th April 1721 ; but the original abje6t of the 
Company being fea affurances, and the true principles of 
afhiring on lives being at that time little underftood, 
this branch of their bufinefs was at firft comparatively 
fmall: they generally required a premium of five or fix 
guineas per cent, without any regard to the age ; and 
the aflurance, which was ufually for a fmall fum, was 
feldom for a greater term than one *year. In this man* 
ner they continued to affure upon lives till the end of 
the year 1783, when the increafing importance of this 
part of their bufinefs# which they had fome years felt, 
induced them to adopt a regular table of rates of affu- 

mance, according to the Northampton regifters of mor¬ 
tality, but with a greater addition to the real values 
than had been made by the u Society for Equitable Af* 
funvnces on Lives and Survivorfhip.M This was thought 
proper; from the coniideration that the affurers with the 
Royal Exchange Company are not in any cafe liable to 

call upon them beyond the premium they engage to 
pay, and have the fecurity of the capital and funds of 
the company arifing from the other branches of their 
bufinefs; however, the company, finding themfelves 

fuccefsful in their life affurances, determined, in 1790, 
to reduce their premiums; and in 1797 made a ftill 
greater redudfion, by which they are brought very near 
to thofe above {fated. This company have agents in 
nil the principal towns of Great Britain, and are im- 
powered to affure lives in all parts of the world. 

The Wejlminjler Society was eftablifhed in 1792, for 
affuring lives, and granting annuities. Their terms are 
nearly the fame as thofe of the Royal Exchange Affu- 

rance ; but not being a corporate body, every perfon 
affuring figns a declaration, that he accepts the joint 
flock of the fociety as his fecurity. 

The Pelican Life Office was inflituted in 1797, by 
fome of the principal proprietors of the Phoenix Fire 
Office. The rates which they have publifhed vary con- 

fiderably from thofe of the other offices : but whether 
they are founded on more juft principles, time and ex¬ 
perience muff determine. This fociety alfo makes a 

new fpecies of affurance, by way of endowment for 
daughters, or for children generally, when they fliall 
attain the age of twenty-one years. 

INTEGRAL calculus, in the newanalyfis, is the 
reverfe of the differential calculus, and is the finding of 
the integral from a given differential; being fimilar to 

the inverfe method of fluxions, or the finding the fluent 
to a given fluxion. See Fluxions, Encycl. 

INTEREST, is the allowance given for the ufe of 
money by the borrower to the lender,, and is either 

Jimple or compound. The method of computing both 

interefts is explained in the article Algebra (Encycj), 
page 427, See. ; and the fubjedf of fimple intereft is 
^again refumed in Arithmetic (Encycl.), n° 20. The 
application of the canons for the computation of com¬ 

pound intereft, to the value of annuities, the only cafe 
in which that intereft is allowed by the laws of this 

country, may be feen in the articles Annuity and 
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Survivorship (Encycl.) ; where various tables are 
given to facilitate the different computations. Some 
of our readers, however, have expreffed a \yifh to have 

the rule for computing compound intereft fo ftated, as 
to be underftood by thole who are unacquainted with 

algebraic fymbols. Their wifh may be eafily grati¬ 
fied. 

The general formula S = / R* anfwers for the amount 
of any fum, whether the intereft be payable yearly, half- 
yearly, quarterly, or daily. Let R denote the amount 
of one pound for the firft payment, and t the number 

of payments, the unit being from the commencement 
till the firft payment is due ; alfo, let / denote the lo¬ 
garithm of any quantity before which it is wrote; then, 
from the known property of logarithms, the theorem, 
may be expreffed thus, /. S =: l.p f/.Rx t. 

Required the amount of L. 250 at 5 per cent, com¬ 
pound intereft, for 12 years, reckoning the intereft pay¬ 
able yearly# half-yearly, quarterly, and daily l 

Yearly, p = 250, R zr 1*05, t ~ 1 2* 

0*0211893 = /. R 
12 

•2542716 z/.Rxi 
2-3979400 35 l.p 

/. S rz 2*6522116 — L.448 : 19 : 3J =z Amount. 
250 

198 .• 19 : 3^- — Comp. Int. 

Half-yearly, p r= 250, R = 1*025, t zz 24. 

0*0107239 == /. II 
24 

428956 

2 13.478 

m*S 73736 = /-RX* 
2#39794°° = Ip 

l. S =s 2*6553136 — L.452 : 3 : 7| rz Amount. „ 

250 

202 : 3 : 7^ zr Intereft. ' 

Quarterly, p =250, R zr 1/0*25, t = 48, 

0*0053950 =- /.R 

48 , 

431600 

215800 
—-  - Ml 

*2589600 = /. R X / t-i;* 

2*3979400 = l.p 
- -, ‘.n 

/. S = 2*6569000 — L.453 : 16 : = Amount. : 

250 ;; n 

203 : 16 : 8| = Interfft.uH 
■* * » H Q J 

nnd ot Lwiuzw th'idvt 
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Involution. 

Dally 

X i 
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■p = 250, R = 1 

2-5623524 
2-5632979 

V [ 
jo5=l6m, = 365 

36S 36S 

R •0000595 == l. 
4380 

47600 

1785 
2380 

•2606100 = /. R x / 
2-3979400 = l.p. 

l. S = 2-6585500 — L.455 
250 

11 : 34 = Amount. 

34. = Intcreft. 

modern algebra, is 
205 : 11 

INTERPOLATION, in the „ . ^ 
ufed for finding an intermediate term of a feries, its 

place in the feries being given. See Algebra and 

Series, EncycL 
The method of interpolation was firft invented by 

Mr Briggs, and applied by him to the calculation of 
logarithms, &c. in his Arjthmetica Logarithmica, and 
his Trigonometria Britanmca ; where lie explains, and 
fully applies, the method of interpolation by differences. 
His principles were followed by Reginal and Mouton 
in France, and by Cotes and others in England. Wal¬ 
lis made ufe of the method of interpolation in various 
parts of his works ; as his arithmetic of infinites, and 
his algebra, for quadratures, See. The fame was alfo 
happily applied by Newton in various ways : by it he 
invefligated his binomial theorem, and quadratures of 

the circle, ellipfe, and hyperbola. See Wallis’s Algebra, 
chap. 85. See. Newton alfo, in lemma 5. lib. 3. Prin- 
cip. gave a moft elegant folution of the problem for 
drawing a curve line through the extremities of any 
number of given ordinates; and in the fiibfequent pro- 

pofition, applied the folution of this problem to that of 
finding, from certain obferved places of a comet, its 
pbee at any given intermediate time. And Dr Wa¬ 
ring, who adds, that a folution dill more elegant, on 
fome accounts, has been fince difeovered by Meff. 
Nichol and Stirling, has alfo refohed the fame pro¬ 
blem, and rendered it more general, without having re- 
courfe to finding the fucceflive differences. Philof. 

Trcmf. vol. 69. part I. art. 7. 

. INTERSCEND.ENT, in algebra, is applied to 

quantities, when the exponents of their powers are ra- 

dical quantities. Thus k^2, x^a, See. are interfeen- 

dent quantities. 
INTE RSTEELER, a word ufed by fome authors 

to exprefs thofe parts of the univerfe that are without 

and beyond the limits of our folar fyftem. 
1NTRADOS, the interior and lower fide, or curve.* 

of the arch of a bridge, &c. In contradiftindion from 

the extradcs, or exterior curve, or line on the upper 

fide of the arch. See Arch in this Suppl. 
INVOLUTION and Evolution, are terms intro¬ 

duced into geometry by the celebrated Mr Huyghens, 
to exprefs a particular manner of deferring curvilineal 

fpaces which occurred to him 'when occupied in the ini- 
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provement of his noble invention of pendulum clocks. Involution- 

Although he was even aftonilhed at the accuracy 0f-v"~* 

their motion, and they foon fuperfeded all balance 

clocks, he knew that the wide vibrations were fome- 
what flower than the narrow ones, and that a circle was 
not fufficiently incurvated at the fides to render all the 
vibrations ifochronous. The proper curve for this pur- 
pofe became an interefting objed. By a moft accurate 
inveftfgation of the motions of heavy bodies in curved 
paths, he difeovered that the cycloid was the line re¬ 
quired. Lord Brouncker had difeovered the fame thing, 

as alfo Dr Wallis. But we do not imagine that Huy- 
ghens knew of this ; at any rate, he has the full claim 
to the difeovery of the way of making a pendulum of- 
cillate in a cycloidal arch. It eafily occurred to him, 
that if the thread by which the pendulum hangs be fuf- 
pended between two curved cheeks, it would alternate¬ 
ly lap on each of them in its vibrations, and would 
thus be raifed out of the circle which it deferibes when 
fufpended from a point. But the difficulty was to find 

the proper form of thefe cheeks. Mr Huyghens was 
a moft excellent geometer, and was pofTeffed of methods 
unknown to others, by which he got over almoft every 
difficulty. In the prefent cafe there was fortunately no 
difficulty, the means of folution offering themfelves al¬ 
moft without thought. He almoft immediately difeo¬ 

vered that the curve in queftion was the fame cycloid. 
That is, he found, that while a thread unwinds from an 
arch of a cycloid, beginning at the vertex, its extremity 
deferibes the complementary arch of an equal cycloid. 

b Thus he added to this curve, already fo remarkable 
for its geometrical properties, another no lefs curious, 

and infinitely exceeding all the others in importance. 
The flops by which this property was difeovered are 

fuch dired emanations from general principles, that 

they' immediately excited the mind of Mr Huyghens, 
which delighted in geometry, to profecute this method 
of deferibing or transforming curve lines by evolution. 

It is furprifing that it bad not ere this time occurred to 
the ancient geometers of the laft century^and particularly 
to Dr Barrow, who feems to have racked his fancy for 
almoft every kind of motion by vrhich curve lines can 
be generated. Evolution of a thread from a curve is a 
much more obvious and conceivable genefis than that of 
the cycloid invented by Merfennus, or that of the- 
conchoid by Nicodemes, or thofe of the conic fac¬ 
tions by Vieta. But except fome vague exprefiions. 
by Ptolemy and GafTendus, about deferibing fpirals- 
by a thread unlapped from a. cylinder, we do not re¬ 
coiled any thing of the kind among the writings of 
the mathematicians ; and it is to Huyghens.alone that 
we are indebted for this very beautiful and important 
branch of geometry. It well deferves both, of thefe epi¬ 
thets. The theorems which conftitute the do&vines oF 
evolution are remarkable for their perfpicuity and neat- 
nefs. Nothing has fo much contributed to give us clear 

notions of a very delicate iubjed of mathematical dif- 
cuflion, namely curvature, and the meafure and varia¬ 
tions of curvature. Sr had become the. fubjed. of very 
keen debate and the notions entertained of it were by 
no means diftind. But nothing can give fuch a pre- 
cife conception of the difference of curvature, in the 

different parts of a cycloid or other curve, as the behold¬ 
ing-its defeription by a radius continually varying in 

length. This dodrine is peculiarly valuable to the lpc- 
® cu later- 
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involution, culator in the higher mechanics. The intenfity of a de- 

fledling force is ellimated by the curvature which it in¬ 
duces on any re&ilmeal motion ; and the variations of 

this intenfity, which is the chara&eriftic of the force, 
or what we call its nature, is inferred from the varia¬ 
tions of this curvature. The evolution and involution 
of curve lines have therefore great claim to our atten¬ 
tion. But a Work like ours can only propofe to exhi¬ 
bit an outline of the fubjedt; and we muft refer our rea¬ 
ders to thofe eminent authors who have treated it in 
detail. Varignon, in the Memoirs of the French Aca¬ 
demy for 1706, has been at immenfe pains to prefentit 
in every form ; James Bernoulli has alfo treated the 
fubje& in a very general and fyftematic manner. Some 
account is given of it in every treatife of fluxions. We 
recommend the original work of Mr Huyghens in par. 
ticular ; and do not hdilate to fay, that it is the fined 
fpecimen (of its extent) of phyfico-mathematical dif- 
cufiion that has ever appeared. Huyghens was the mod 
elegant of all modern geometers; and both in the geo¬ 
metrical and phyfical part of this work, De Horologia Of- 
cillatorio, he has preferved the utmod rigour of demqn- 
ftration, without taking one dep in which Euclid or 
Apollonius would not have followed him. 

- juvat intfgros accedcre fontes 
Atque haurire. 

Such authors form the tade of the young mathema¬ 
tician, and help to preferve him from the almod mecha¬ 
nical procedure of the expert fymbolical arialyft, who 
arrives at his conclusion without knowing how he gets 
thither, or having any notions at all of the magnitudes 
of which he is treating. 

There are two principal problems in his doctrine. 
I. To afcertafn the nature of the figure generated by 

the evolution of a given curve. 

II. To determine the nature of the curve by whole 
evolution a given curve may be generated.—We Shall 
confider each of thefe in order, and then take the op¬ 

portunity which this fubjedt gives of explaining a little 
the abdrufe nature of curvature, and its meafures and 
variations, and take notice of the opinions of mathema¬ 
ticians about the precife nature of the angle, of contact. 

The curve line ABCDEF (fig. 1.) may be confider- 

XXXf et^ as e^ge a crooked ruler or mould ; a thread 
may be fuppofed attached to it at F, and then lapped 
along it from F to A. If the thread be now led away 
from A, keeping it always tight, it is plain that the ex¬ 

tremity A mud defcribe a curve line A b c d e f> and 
that the detached parts of the thread will always be 

tangents to the curve ABCDEF. In like manner will 
the curve line F d' cf bf A be defcribed by keeping the 

thread fad at A, and unlapping it from the other end 
of the mould. 

This procefs was called by Mr Huyghens the Evo¬ 
lution of the curve ADF. ADF is called the Evo- 
lute. A df was named by him the Curve by Evo¬ 

lution. It has been fince more briefly termed the 
Evolutrix, or unlapper. It has alfo been called the 

Involute; becaufe, by performing the procefs in the 
oppofite dire&ion f d A, the thread is lapped up on 

the mould, and the whole fpace ADF f d A is folded 
np like a fan. The detached parts C c, D d> or C c 
D d\ &c. of the thread, are called Radii of the Evo- 

lute ; perhaps with fame impropriety, becaufe they ra- 
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ther refemble the momentary radii of the evelutvix. lavohitfoH. 
We may name them the evolved radii. The be. —\r—* 
ginning A of evolution may be confidered as the vertex 
of the curves, and the ends F and f may be called the 
terms. 

There is another way in which this defcription of 
curve lines may be conceived. Inftead of a thread Y f 
gradually lapped up on the mould, we may conceive 
Y f to be a ftraight edged ruler applied to the mould, 
and gradually rolled along it without Aiding, fo as to 

touch it in fuccefllon in all its points. It is evident, 
that by this procefs the point f will defcribe the curve 
fd A, while the point F defcribes the other curve Yd a. 
This way of conceiving it gives a great extenfion to the 

dodtrine, ahd homologates it with that genefis of curve 
lines by which cycloids of all kinds are defcribed, and 
which we may diftinguifh by the name of Pro volu¬ 

tion. For it is plain that the relative motions of the 
points A and b are the fame, whether the ruler b B b' roll 
on the mould ABF, or the mould roll 011 the ruler; 

but there will be a great difference in the form of the 
line traced by the defcribing point, if we fuppofe the 
plane on which it is traced to be attached to the rol¬ 

ling figure. Thus, when a circle rolls 011 a ftraight 
line, a point in its circumference traces a cycloid on the 
plane attached to the ftraight line, while the point of 

the ftraight line which quitted the circle defcribes on 
the plane attached to the circle another line ; namely, 

the involute of the circle. This mode of defciiption al¬ 
lows us to employ a curved ruler in place of the ftraight 
one b B b'; and thus gives a vaft extenfion to the the¬ 
ory. But at prefent we fhall confine ourfelves to the 
employment of the ftraight line b B b\ only keeping in 

mind, that there is an intimate connedlioii between the 
lines of evolution and of provolution. 

By the defcription now given of this procefs of evo¬ 
lution and involution, it is plain, 

1. That the evolution is always made from the con¬ 
vex fide of the evolute. ♦ 

2. That the evolved radii B b, C c, D df &c. are re- 
fpe&ively equal to the arches BA, CA, DA, &c. of the. 

evolute which they have quitted; and that b B b\ c C c\ 
d D d\ &c. are always equal to the whole arch ADF. 

3. That any point B of the lapped up thread de¬ 
fcribes during its evolution a curve line B y & £ p pa¬ 

rallel to b c d e f; becaufe thefe curves are always equi- 
diftant from each other. 

4. That if the thread extend beyond the mould as a 

tangent to it, the extremity a will defcribe a parallel or 
equidiftant curve * P y S tf, lying without A b c d e f. 
From this it appears that B y $ * <t> is the* complete evo- 

lutrix of FEDCB, while b d c efis the evolutrix of that 
$rch, and the added tangent B b. In like manner, the 
lapped up thread ADF, with the added part F ?/, de¬ 

fcribes the evolutrix ?>'£' <F y' & A'. 

5. If from any point C of the evolute there be drawn 
lines C b, C r, C d> C e> &c. to the evolutrix, thofe 
which are more remote from the vertex are greater than 

thofe which are nearer. Draw B by c C, d D, e E, 
touching the evolute. C b is lefs than CB + B b\ 

that is (2), than C c. Again, DC -}- C c is equal to 

D dy which is lefs than DC + C d. Therefore C c is 

lefs than C d. Now let C e cut D d in r. Then e r 

+ r DE is greater than e E. But e E is equal to d r 

4- r DE. Therefore er is greater than d r; and e r + 

r C 
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Involution, r C Is greater than dr + rC, which is greater than 

' c C. Therefore e C is greater than c C. 
6. Hence it follows, that a circle defcribed round 

any point of the evolute, with a radius reaching to any 

point of the evolutrix, will cut the evolutrix in that 
point, and be wholly within it on the fide remote from 
the vertex, and without it on the fide next the vertex. 

7. The evolved radius cuts every arch of the evolu- 
trix perpendicularly, or a right line drawn through the 
inter ft dion at right angles touches the evolutrix in 
that point. Through any point d draw the line m dt 
at right angles to d D. The part of it m d next to the 
vertex is wholly without the curve, becaufe it is with¬ 
out the circle defcribed round the centre D ; and this 
circle is without the evolutrix on that fide of d which is 
next the vertex (6). Any point t on the other fide of 
d is alfo without the curve. Tor let t e E be another 
evolved radius, cutting D d in n : then n d is lefs than 
nt, becaufe n dt is a right angle by conilrudion ; and 
therefore ntd is acute. But becaufe E n + n D are 
greater than ED, E n+nd are greater than ED + 
D d, that is, than E*, and nd is greater than n e. There¬ 
fore, fmce it is lefs than n t, it follows that n e is much 
lefs than n t, and t lies without the curve. Therefore 
the whole line mdt is without the curve, except in the 
point d. It therefore touches the curve in d, and the 
radius D d cuts it at right angles in that point. By the 
fame reafoning, it is demonitrated that all the curves 

A bdf, a fit t, A' Z>' d‘f\ «' 6' V d, are cut perpendicu¬ 
larly by the tangents to the evolute. Alfo all thefe curves 
interftd the evolute at right angles in their vertexes. 

It follows from this propofition, that from every 

point, fuch as /, or i, or 0, &c. in the fpace A OF com¬ 
prehended by the evolute and its extreme tangents AO, 
FO, two perpendiculars may be drawn to the evolu¬ 

trix A df; and that from any point in the fpace with¬ 
in the angle A e/only one perpendicular can be drawn; 
and that no perpendicular can be drawn from any point 
on the other fide of ADF. Apollonius had obierved 
thefe circumftances in the conic fedions, but had not 
thought of marking the boundary formed by the evo¬ 
lute ADF. Had he noticed this, he would certainly 
have difcovered the whole theory of evolution, and its 

importance in fpeculative geometry.^ 
It alfo follows from this propofition, that if a curve 

Kbcdefis cut by the tangents of ABCDEF at right 
angles in every point, it will be defcribed by the evolu- 
tion of that curve : For if the evolutrix, whofe vertex 
is A, he really defcribed, it will coincide with A bed 
in A, and have the fame tangent •, it therefore does not 
deviate from it, otherwife their tangents would feparate, 
and would not both be at right angles with the lines 
touching the evolute. They niuft therefore coincide 

throughout. 
8. The arches led and 0 y intercepted by fome 

radii B b and D d, may be called concentric / and the 
angles contained between the tangents drawn through 
their extremities are equal. Thus the angle * 710 is 
equal to Ipo : but although equidiftant, parallel, and 
containing the fame angle between their tangents and 
between their radii, they are not fimilar. I hus, the 
arch <* & has a curvature at that is the fame with that 
of any circle whofe radius is equal to A* ; but the cur¬ 
vature at A is incomparable with it, and unmeafurable. 

The fame may be faid of the-curvatures at p, and at B. 
Suppl. Vol. II. Part !• 
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9. If a circle u d% be defcribed round the centre D Invelutnnu 

with the radius D d, it both touches and cuts the evo- v * 
lutrix in the point d, and no circle can be defcribed 
touching the curve in that point, and palling between 
it and the circle ud%: For fmce it touches the curve 
in d, its centre mult be fomewhere in the line d D per¬ 
pendicular to m dt. It cannot be in any point n more 
remote from d than D is ; for it would pafs without the 
arch duy and be more remote than d u from the arch dc 
of the evolutrix. On the other fide, it would indeed 
pafs without the arch d which lies within the arch 
de of the evolutrix : but it would alfo pafs without 
the curve. For it has been already demonftrated (7) 
that nd is greater than n e ; and the curve would lie 

between it and the circle d %. 
Thus it appears, that a circle defcribed wdth the e- 

volved radius approaches nearer to the curve, or touches 
it more clofely, than any other circle ; all other circles 
either interfed it in meafurable angles, or are within or 
without the curve on both fides of the point of contadl. 
This circle ud% has therefore the fame curvature with 
the curve in the point of contad and coalefcence. It 
is the equicurve circle, the circle of equal curvature, 

the OSCULATING circle (a name given it by Leibnitz). 
The evolved radius of the evolute is the radius of 

curvature of the evolutrix, and the point of the evo¬ 
lute is the centre OF curvature at the point of con- 
tad with the evolutrix. The evolute is the geometrical 

locus of all the centres of curvature of the evolutrix. 
This is the moft important circumftance of the whole 

dodrine of the involution and evolution of curve lines. 
It is affumed as a felf evident truth by the precipitant 
writers of elements. It is indeed very like tiuth : IHor 
the extremity of the thread is a momentary radius du¬ 
ring the procefs of evolution ; and any minute arch of 
the evolute nearer the vertex muft be conceived as more 
incurvated than the arch at the point of contad, be¬ 
caufe defcribed with fhorter radii: for the fame reafoii, 
all beyond the contad muft be lefs incurvated, by rea¬ 
fon of the greater radii. The curvature at the contad 
muft be neither greater nor lefs than that of the circle* 
Bat we thought it better to follow the example of 
Huyghens, and to eftablifh this leading propofition on 
the ftrideft geometrical reafoning, acknowledging the 
fingular obligation which mathematicians are under to 
him for giving them fo palpable a method of fixing their 
notions on this fubjed. When the evolute of a curve 
is given, we have not only a clear view of the genefis of 
the curve, with a neat and accurate mechanical method 
of deferibing it, but alfo a diftind comprelienfion of the 
whole curvature, and a conneded view of its gradual 

variations. 
We fpeak of curvature that is greater and lefler; and 

every perfon has a general knowledge or conception of 
the difference, and will fay that an ellipfis is more 
curve at the extremities of the tranfverfe axis than any 
where elfe. But before we can inftitute a comparifon 
between them with a precifion that leads to any thing, 
we muft agree about a meafure of curvature, and fay 
what it is we mean by a double or a triple curvature. 
Now there are two ways in which we may confider 
curvature, or a want of reditude ; We may call that 
a double curvature which, in a given fpace, carries us 
twice as far from the ftraight line ; or we may call that 

a double curvature by which we deviate twice as much. 
C from 
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Involution .from the fame dlrcftion. Both of thefe meafures have 

been adopted ; and if we would rigidly adhere to them, 
, there would be no room for complaint: but mathemati¬ 

cians have not been fteady in this refpeft, and by mixing 
and confounding thefe meafures, have frequently puzzled 

their readers. All agree, however, in their firft and 
fimple meafures of curvature, and fay that the curva¬ 
ture of an arch of a circle is as the arch directly, and 
as the radius inverfely. This is plainly meafuring cur¬ 
vature by the defkdlion from the firft direction. In an 
arch of an inch long, there is twice as much deflection 
from the firft direction when the radius of the circle is 

of half the length. If the radius is about 573th inches, 
an arch of one inch in length produces a final dire&ion 
one degree different from the firft. If the radius is 1141- 
inches, the deviation is but half of a degree. The linear 
deflection from the ftraight path is alfo one half. In 
the cafe of circles, therefore, both meafures agree : but 
in by far the greatefl number of cafes they may differ 
exceedingly, and the changes of direction may be great- 
eft when the linear deviation is leaft. Flexure, or 
change of direction, is, in general, the moft fenfible and 
the moft important character of curvature, and is un- 
derftood to be its criterion in all cafes. But our pre¬ 
cedes for difeovering its quantity are generally by firft 
difeovering the linear deviation ; and, in many cafes, 
particularly in onr philofophical inquiries, this linear 
deviation is our principal objeCfc. Hence it has hap¬ 
pened, that the mathematician has frequently flopped 

ftiort at this refult, and has adapted his theorems chief¬ 
ly to this determination. Thefe differences of objetft 

have caufed great confufion in the methods of confider- 
ing curvature, and led to many difputes about its na¬ 
ture, and about the angle of contact; to which de¬ 
putes there will be no end, till mathematicians have a- 
greed in their manner of expreffing die meafures of 
curvature. At prefent we abide by the meafure al¬ 
ready given, and we mean to exprefs by curvature or 

flexure the change of direction. 
Tin's being premifed, we obferve, that the curvature 

of all thefe curves of evolution where they feparate 
from their evolutes, is incomparable with the curvature 
in any other place. In this point the radius has no 
magnitude ; and therefore the curvature is faid to be 

infinitely great. On the other hand, if the evolved 
curve has an afymptote, the curvature of the evolutrix 
of the adjacent branch is faid to fie infinitely final!. 
Thefe exprefikms becoming familiar, have occafioned 
fome very intricate queftions and erroneous notions. 
There can be little doubt of their impropriety : For 
when we fay, that the curvature at A is infinitely great¬ 
er than at «, we do not recoiled that the flexure of the 
whole arch A b is equal to that of the whole arch « £, 
and the flexure at A muft either make a part of the 
whole flexure, or it muft be fomething difparate. 

The evolutrixA be def (fig. 2.) of the common e- 
quilateral hyperbola exhibits every poffible magnitude of 
curvature in a very fmall fpace. At the vertex A of the 
hyperbokk is perpendicular to the curve ; and there¬ 
fore lias the tranfverfe axis A ? A" for its tangent. The 
curvature of the evolutrix at A is called infinitely great. 
As the thread unlaps from the branch ABC, its extre¬ 
mity deferibes A be. It is plain that the evolutrix 
muft cut the affymptote pH at right angles in fome 

point G, where the curvature will be what is called in¬ 

finitely fmall; becaufe the centre of curvature has re- Involuti n. 

moved to an infinite diftance along the branch AF of s“—Y~~l 
the hyperbola. This evolutrix may be continued to 
the vertex of the hyperbola on the other fide of the af¬ 
fymptote, by canting the thread to lap upon it, in the 
fame way that Mr Huygliens completed his cycloidal 

ofcillation. Or we may form another evolutrix'« {Sy J p 
y'$'Av, by lengthening the thread from G to q the 
centre of the hyperbola, and fupptifing that, as foon as 
the curve* A & p is completed, by unlapping' the thread 
from the branch ABC, another thread laps upon” the 
hyperbola A" Ff/. This laft is confidered as a more ge¬ 
ometrical revolution than the other : For the mathema¬ 
ticians, extending the do&rine of evolution beyond Mr 
Huyghens’s reftridlion to curves which had their con¬ 

vexity turned one way, have agreed to confider as one 
continued evolution whatever will complete the curve 
expreffed by one equation. Now the fame equation 
expreffes both the curves AF and A'-'F", which oc¬ 
cupy the fame axis A A". The cycloid employed by 
Huyghens is, in like manner, but one continuous curve, 
deferfbed by the continued pro volution of the circle 
along the ftraight line, although it appears as two 
branches of a repeated curve. We Hi all meet with many 
inftances of this feemingly compounded evolution when 
treating of the fecond queftion. 

Since the arch A bd G contains every magnitude of 
curvature, it appears that every kind of curvature may¬ 
be produced by evolution. Wc can have no conception 
of a flexure that is greater than what we fee at A, or 
lefs than what we fee at G ; yet there are cafes which 
feem to {hew the contrary, and are familiarly laid, by 
the greatefl mathematicians, to exhibit curvatures infi¬ 
nitely fmaller ftill. Thus, let ABC (fig. 3 ) be a co¬ 
nical parabola, whole parameter is AP. Let AEF be 
a cubical parabola, whofe parameter is AQ^ If we 

make AQ_to AD as the cube of AP to the cube of 
AQ_, the two parabolas will in ter fe (ft each other in the 

ordinate DB. For, making AP = p9 and,’AQj= g, 
and calling the ordinate of the conic parabola y, that 
of the cubic parabola z, and the indeterminate abfeiffa 

AD .v, we have 
p> : q3 =. q : y, — q3 : z3, and p : q — q : 2! ; 

but q : p =r q : p; therefore, by compofition, 
p2 : q1 rr cf: p x =r q% ; y2, and p : q =r q : y ; 

therefore z =z y> and the parabolas interfeft in B. 
Now, becaufe in all parabolas the ordinates drawn at 

the extremity of the parameters are equal to the para¬ 
meters, the interfeftions q and p will be in a line A qp9 

which makes half a right angle with the axis AP. 
Therefore, when AQ^is greater than AP, the point q 
is without the conical parabola, and the whole arch of , 

the cubical parabola cut off by the ordinate DB is alio 
without it ; but when AQ^js lefs than AP, q is within 
the conical parabola, as is alfo the arch q B. There¬ 
fore the remaining arch BEA is without it, and is 
therefore lefs incurvated at A. An endlefs number of 
conical parabolas of fmaller curvature may be drawn by 
enlarging AP ; yet there will ftill be an arch AEB of 

the cubical parabola which is without it, and therefore 
lefs incurvated. Therefore the curvature of a cubical 

parabola of lefs than that of any conical parabola : It 
is faid to be infinitely lefs, becaufe an infinity of cubical 

parabolas of fmaller curvature than AEB may be drawn 

by enlarging AQ^ * 
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It may be demon fixated in the fame manner, that a 

paraboloid, whofe ordinates are in the fubbiquadrate ra¬ 

tio of the abfciffx*, has an infinitely fmalier curvature at 
the vertex than the cubical parabola. And the curva¬ 
ture of the paraboloid of the next degree is infinitely 

Iefs than this ; and fo on continually. Nay, Sir Ifaac 
Newton, who firft took notice of this remarkable cir- 
cumftance, demonftrates the fame thing of an endlefs 
fucceflion of paraboloids interpofed between any two de¬ 

grees of this feries. Neque novit (fays he) natura litni- 

tern. 
If this be the cafe, all curves cannot be deferibed by 

evolution ; for we have no conception of a radius of 
curvature that is greater than a line without limit. The 
theory of curvilineal motions delivered in the article 
Dynamics muft be imperfect, or there muft be curve 
lines which bodies cannot deferibe by any powers of 
nature. The theory there delivered profeffes to teach 
how a body can be made to deferibe the cubical para¬ 
bola, and many other curves which have thefe infinite- 
iitnal curvatures ; and yet its demonfixations employ 
the radius of curvature, and cannot proceed without it. 
We profefs ourfelves obliged to an attentive reader 
(who has not favoured 11s with his name) for making 

this observation. It merits attention. 
There muft be fome paralogifm or mifconception in 

ail this language of the mathematicians. It does not 
neceffarily follow from the arch A£B lying without 
the arch A IB, that iris lefs incurvated at A ; it may 
be more incurvated between A and B. Accordingly 
we fee, that the tangent BT of the conical parabola is 
lefs inclined to the common tangent AV than the tan¬ 

gent B t of the cubical parabola is ; and therefore the 
flexure of the whole arch AEB is greater than that of 
the whole arch AIB ; and we fhall fee afterwards, that 
there is a part of AEB that is more incurvated than 
any part of AIB. There is nothing correfponding to 
this unmeaning and inconceivable fucceflion of feriefes of 

magnitudes of one kind, each of wliieh contains an end¬ 
lefs variety of individuals, and the greateft of one feries 
infinitely Ids than the fmalleft of the next, &c.; there is 
nothing like this demonftrated by all our arguments. 
In none of thefe do we ever treat of the curvature at 
A, but of a curvature which is not at A. At A we 
have none of the lines which are indifpenfably neceflary 
for the demonftration. Befides, in the very fame man¬ 
ner that we can deferibe a cubical parabola, and prove 
that it has an arch lying without the conical parabola, 
we can deferibe a circle, and demonftrate that it has al- 
fo an arch lying without the parabola. Thefe infinite- 
ftmal curvatures, therefore, are not warranted by our 
arguments, nor does it yet appear that there are curves 
which cannot be deferibed by evolution. We are al¬ 
ways puzzled when we fpeak of infinites and infiniteli- 
mals as of fomething precife and determinate ; whereas 
the very denomination precludes all determination. We 
take the diftinguifhing circumftance of thofe different 
orders for a thing clearly underftood ; for we build 
much on the diftin&ion. We conceive the curvature 
of the cubical parabola as verging on that of the com¬ 
mon parabola, and the one feries of curvatures as be¬ 

ginning where the other ends. But Newton has fhewn, 
that between thefe t wo feriefes an endlefs number of fi¬ 

re ilar feriefes may be interpofed. The Very name's" gj| 
ven to the curvature at the extremities of the hyperbo¬ 

lic evolutrlx have no conceptions annexed to them. A t hjvolu 

the vertex of the hyperbola there is no line, and at the ' ^ 
interfedlion with the affymptote there is no curvature. 
Thefe unguarded exprelfions, therefore, fhould not make 
us- doubt whether all curves may be deferibed by evo¬ 
lution. If a line be incurvated, it is not ftraight. If 
fo, two perpendiculars to it muft diverge on one fide, 
and muft converge and meet on the other in fome point. 
This point will lie between two other points, in which 
the two perpendiculars touch that curve by the evolu¬ 
tion, of which the given arch of the curve may be de¬ 
feribed. Finally (which fhould decide the queftion), 
we {hall fee by and bye, that the cubie, and all higher 
orders of paraboloids, may be fo deferibed by evolution 
from curves having affymptotic branches of determi¬ 

nable forms. 
Such are the general affe&ions of lines generated by 

evolution. They are not, properly fpeaking, peculiar 
properties; for the evolutrixes nay be any curve lines 
whatever. They only ftrve to mark the mutual relations 
of the evolutes with their evolutrixes, and enable 11s to 
conftrudl the one, and to difeover its properties by 
means of our knowledge of the other. We proceed to 
fhew how the properties of the evolutrix may be deter¬ 
mined by our knowledge of the evolute. 

This problem wrill not long occupy attention, being 
much limited by the conditions. One of the firft is, 
that the length of the thread evolved muft be known in 
every pofition : Therefore the length of the evolved 
arch mull, in like manner, be known ; and this, not 
only in toto, but every portion of it. Now this is not 
univerfally, or even generally the cafe. The length of 
a circular, parabolic, hyperbolic, arch has not yet b£en 
determined by any finite equation, or geometrical con¬ 
firmation. Therefore their evolutrixes cannot be deter¬ 

mined otlierwife than by approximation^ or by compa- 
rifon with other magnitudes equally undetermined. Yet 
it fometimes happens, that a curve is difcovered to 
evolve into another of known properties, although we 
have not previoufly difcovered the length of the evolved 
arch. Such a difeovery evidently brings along witk it 

the rectification of the evolute. Of tins we have an in- 
ftance in the very evolution which gave oceafion to the 
whole of this dodtrine ; namely, that of the cycloid ; 

which we fhall therefore take as cur firft exam pi?.' . 
Let ABC (fig. 5.) be a cycloid, of which AD is 

the axis, and AHD the, generating circle, and. AG a 
tangent to the cycloid at A, and equal to DC. Let 
BKE touch the cycloid in B, and cut, AG in K. It 
is required to find the fituation of that point of the line 

BE which liad iiufolded frorn A ? 
Draw BH parallel to the bafe DC of the cycloid, 

cutting the generating circle in H, and join HA. De¬ 
feribe a circle KEM equal to th'e generating circle 
AHD, toueliingAG laJC and cutting BK in fome 
point E. It is kuo\vn, by the properties of the cycloid, 
that BIv is equal and parallel to HA, and that BH is 
equal to the arch A h H. Becaufe the circles AHD 
and KEM are equal, and the angles HAK and AKE 
are equal, the chords AH and KE cut off equal arches, 
and are themfelves equal. Be,cauTe BHAK is a paral¬ 
lelogram. AlCjs1 equal to HB ; that is, to the arch 
A //H, that is; to the arch K m E. Blit if the circle 
KEM had been placed on A, and bad rolled from A 

to K, the arch difengage'd would have been Sexual' to’ 
C 2 AK* 
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Involution.AK, and the point which was in contact with A would 
k~y—~/ now be in E, in the circumference of a cycloid AEF, 

equal to CBA, having the line AG, equal and parallel 
to DC, for itsbafe, and GF, equal and parallel to DA, 
for its axis. And if the diameter KM be drawn, and 
EM be joined, EM touches the cycloid AEF. 

Cor. The arch BA of the cycloid is equal to twice 
the parallel chord HA of the generating circle : For 
this arch is equal to the evolved line BKE ; and it has 
been fhewn that EK is equal to KB, and BE is there¬ 
fore equal to twice BK, or to twice HA. This pro¬ 
perty had indeed been demonftrated before by SirChri- 
ilopher Wren, quite independent of the doftrine of evo¬ 
lution ; but it is given here as a legitimate refult of 
this do&rine, and an example of the ufe which may be 
made of it. Whenever a curve can be evolved into an¬ 
other which is fufceptible of accurate determination, 
the arch of the evolved curve is determined in length ; 
for it always makes a part of the thread whofe extremi¬ 
ty defcribes the evolutrix, and its length is found by 
taking from the whole length of the thread that part 

which only touches the curve at its vertex. 
This genefis of the cycloid AEF, by evolution of 

the cycloid ABC, alfo gives the moft palpable and fa- 
tisfa&ory determination of the area of the cycloid. For 
fince BE is always parallel to AH, A.H will fweep 
over the whole furface of the femicircle A HD, while 
BE fweeps over the whole fpace CBAEF ; and fince 
BE is always double of the fimultaneous AH, the 
fpace CBAEF is quadruple of the femicircle AIID. 
But the fpace defcribed in any moment by BK is alfo 
one-fourth part of that defcribed by BE. Therefore 
the area GAEF is three times the femicircle A HD ; 
and the fpace DHABC is double of it ; and the fpace 

CBAG is equal to it. 
Sir Ifaac Newton has extended this remarkable pro¬ 

perty of evolving into another curve of the fame kind 

to the whole clafs of epicycloids, that is, cycloids form¬ 
ed by a point in the circumference of a circle, while 
the circle rolls on the circumference of another circle, 
either on the convex or concave fide ; and he has de¬ 

monftrated, that they alfo may all be re&ified, and a 
fpace afligned which is equal to their area (See Princi- 

pid) B. I. prop. 48. &c.) He demonftrates, that the 
whole arch is to four times the diameter of the gene¬ 

rating circle as the radius of the bafe is to the fum or 
difference of thofe of the bafe and the generating circle. 
We recommend thefe propofitions to the attention of 
the young reader who wilhes to form a good tafte in 

mathematical refearches ; he will there fee the geome¬ 
trical principles of evolution elegantly exemplified. 

We may juft obferve, before quitting this clafs of 
curves, that many writers, even of fome eminence, in 

their compilations of elements, give a very faulty proof 
of the pofition of the tangent of a curve defcribed by 
rolling. They fay, for example, that the tangent of 
the cycloid at E is perpendicular to KE ; becaufe the 
line KE is, at the moment of defeription, turning 
round K as a momentary centre. This, to be fure, 
greatly fhortens inveftigation ; and the inference is a 
truth, not only when the rolling figure is a circle roll¬ 
ing on a ftraight line, but even when any one figure 
rolls on another. Every point of the rolling figure real¬ 
ly begins to move perpendicularly to the line joining 

it with the point of contact. But this genefis of the 

arch E e> by the evolution of the arch B ftiews that Involuting 

K is by no means the centre of motion, nor HK the .. 
radius of curvature. Nor is it, in the cafe of epic y¬ 
cloids, trochoids, and many curves of this kind, a veiy 
eafy matter to find the momentary centre. The circle 
KEM is both advancing and turning round its centre ; 
and thefe two motions are equal, becaufe the circle does 
not Aide but roll, the detached arch being always equal 
to the portion of the bafe which it quits. Therefore, 
drawing the tangents E^, M^, and completing the pa¬ 
rallelogram E f M^, E f will reprefent the progrtf* 
five motion of the centre, and E^ the motion of rota¬ 
tion. EM, the motion compounded of thefe, muft be 
perpendicular to the chord EK. 

The inveftigation that we have given of the evolutrix 
of the cycloid has been fomewhat peculiar, being that 
which offered itfelf to Mr Huyghens at the time when 
he and many other eminent mathematicians were much 
occupied with the fingular properties of this curve. It 
does not ferve, however, fo well for exemplifying the 
general procefs. For-this purpofe, it is proper to avail 
ourfelves of all that we know of the cycloid, and parti¬ 
cularly the equality of its arch BA to the double of the 
parallel chord HA. This being known, nothing can 
be more fimple than the determination of the evolutrix, 
either by availing ourfelves of every property of the cy¬ 
cloid, or by adhering to the general procefs of referring 
every point to an abfeiffa by means of perpendicular or¬ 
dinates. In the firft method, knowing that BE is. 
double of BK, and therefore KE equal to HA, and 
KA s BH, ~ H h A, = Km E, we find E to be the 
deferibing point of the circle, which has rolled from A 
to K. In the other method, we muft draw EN per¬ 
pendicular to AG ; then, becaufe the point E moves, 
during evolution, at right angles to BE, EK is the 
normal to the curve defcribed, and NK the fubnormal,. 
and is equal to the correfponding ordinate H' V of the 
generating circle of the cycloid ABC. This being a 
chara&eriftic property of a cycloid, E is a point in the 
circumference of a cycloid equal to the cycloid ABC. . 

Or, laftly, in accommodation to cafes where we are 
fuppofed to know few of the properties of the evolute, 

or, at leaft, not to attend to them, we may make ufe of 
the fluxionary equation of the evolute to obtain the 
fluxionary equation of the evolutrix. For this purpofe,. 
take a point e very near to E, and draw the evolving 
radius b e, cutting E f (drawn parallel to the bafe DC) 
in 0 ; draw e n parallel to the axis of the evolute, cut¬ 
ting E 0 in v ; alfo draw b h i parallel to the bafe, and, 
B d perpendicular to it. If both curves be now refer¬ 
red to the fame axis CGF, it is plain that B £, B df 
and db are ultimately as the fluxions of the arch, ab- 
feifs, and ordinate of the evolute, and that E e, e <v, and 
v E, are ultimately as the fluxions of the arch, abfeiffa, 
and ordinate of the evolutrix. Alfo the two fluxionary 
triangles are fimilar, the fides of the one being perpen¬ 
dicular, refpedtively to thofe of the other. If both are 
referred to one axis, or to parallel axes, the fluxion of 
the abfeiffa of the evolute is to that of its ordinate, as 
the fluxion of the ordinate of the evolutrix is to that of 
its abfeiffa. Thus, from the fluxionary equation of the 

one, that of the other may be obtained. In the prefent 
cafe, they may be referred to AD and FG, making 
CG equal to the cycloidal arch CBA. Call this a ; 

AI, x 5 IB, y ; and AB, or EB, *. In like manner let 
Yt 
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Yt be = v, t E = v, and FE = w 5 th«w, becaufe 
DFF = DA2 — AH2, and DA and^AH are the 

halves of CF and BE, we have DH2 = ---^1- 

, ™ But DI = 
fo D1 - DA - 4 2 a 

ax — z2 Air • 
F /. Therefore F /, or «, = —— • Alio w — 

u z . by what was faid above, that is, w := - • , 
• 9 3 v a2 — z2 

a u _ _ . Therefore we have w. u (z=. a i Viau) 

*/ 2 a u _ _ 
— s/~a : \/u= V'GF : VE t, which is the analogy 

competent to a cycloid whofe axis is GF = DA. 
It is not necefiary to infill longer on this in this LL 10 nut . O .. 

place ; becaufe all thefe things will come more naturally 
before us when we are employed in deducing the evo- 

lute from its evolutrix. 
When the ordinates of a curve converge to a centre, 

in which cafe it is called a radiated curve, it is moll con¬ 
venient to confider its evolutrix in the fame way, concei- 
vin<r the ordinates of both as infilling on the circum¬ 
ference of a circle defcribed round the fame centre. 
Spirals evolve into other fpirals, and exhibit feveral pro¬ 
perties which afford agreeable occupation to the curious 
geometer. The equiangular, logarithmic, or loxodro- 

inic fpiral, is a very remarkable example. Like the cy¬ 
cloid, it evolves into another equal and fimilar equian¬ 

gular fpiral, and is itfelf the evolutrix of a third. This 
is evident on the flightell infipeftion. Let C rqp (tig. 
6.) be an equiangular fpiral, of which S is the centre ; 
if a radius SC be drawn to any point C, and another 
radius SP he drawn at right angles to it, the intercept¬ 

ed tangent CP is known to be equal to the whole 
length of the interior revolutions of the fpiral, though 

infinite in number. If the thread CP be now unlapped 
from the arch Cry, it is plain that the firft motion of 
the point P is in a direftion PT, which is perpenoicu- 
lar to PC, and- therefore cuts the radius PS in an angle- 
SPT, equal to the angle SCP ; and fince this is the 
cafe in every pofition of the point, it is manifeff that its 
path muff be a fpiral PQR, cutting the radii in the 
fame angle as the fpiral C r qp. James Bernoulli hril 
difcovered this remarkable property. He aifo remark¬ 

ed, that if a line PH be drawn from every point of the 
fpiral, making an angle with the tangent equal to that 
made by the radius (like an angle of reflection cone- 
fponding with the incident ray SP), thofe reflected rays 
would all be tangents to another fimilar a id equal fpiral 
I „ H i fo that PH = PS. S and H are conjugate 
foci of an infinitely flender pencil; and therefore the 
fpiral IvHis the cauitic by reflection of RQP for rays 
flowing from S. If another equal and fimilar fpiral xyy 
roll on In H, its centre •z, will defcribe the fame fpiral 
in another pofition nvu%. All thefe things flow from 
the principles of evolution alone : and Mr Bernoulli 
traces, with great ingenuity, the conne&ion and depen¬ 
dence of cauftics, both by refk&ion and refraction, of 
cycloidal* and all curves of provolution, and their origm 
in evolution or involution. A variety of fuch repeti¬ 

tions of this curve (and many other Angular proper¬ 

ties), made him call it the spira mirabilis. He de- 
fired that it fhould be engraved on his tombftone, with 

i ] i n v 
the mfcriptioti eadem mutata resurgo, as expreffiveInvolution. 

of the refurreCtion of the dead. See his two excellent 

differtations in AS Erudit. 1692, March and May. 
Another remarkable property of this fpiral is, that 

if, infield of the thread evolving from the fpiral, the 
fpiral evolve from the ftraight line PC, the centre S 
will defcribe the ftraight line PS. Of this we have an 
example in the apparatus exhibited in courtes of expe¬ 
rimental philofophy, in which a double cone defeends, 
by rolling along two rulers inclined in an angle to each 
other (fee Gravefande’s Nat. Phil. I. $ 210). It is 
ptetty remarkable, that a rolling motion, feemingly 
round C, as a momentary centre, fhould produce a mo¬ 
tion in the ftraight line SP ; and it fhews the inconclu- 
fivenefs of the reafoning, by which many compilers of 
elements of geometry profefs to demonftrate, that the 
motion of the deferring point S is perpendicular to the 
momentary radius. For here, although this teeming 
momentary radius may be fhorter than any line that can 

be named, the real radius of curvature is longer than any 

line that can be named. 
But it is not merely an object of fpeculative geome¬ 

tric curiofity to mark the intimate relation between the 
genefis of curves by evolution and provolution ; it may 
be applied to important purpofes both \n fcience and in 
art. Mr M‘Laurin has given a very inviting example 
of this in his account of the Newtonian philofophy ; 
where lie exhibits the moon’s path in abfolute fpace, 
and from this propofes to inveftigate the defle&ing 

forces, and vice verfa. We have examples of it in the 
arts, in the formation of the pallets of pendulums, the 
teeth of wheels, and a remarkable one in Meffrs Watt 
and Boulton’s ingenious contrivance for producing the 
rectilineal motion of a pifton rod by the combination of 
circular motions. M. de la Hire, of the Academy of 
Sciences at Paris, has been at great pains to fiiew how all 
motions of evolution may be converted into motions of 
provolution, in a memoir in 1706. But he would have 
done a real fervice, if, inftead of this ingenious wlum, he 
had ftiewii how all motions of provolution may be tiaced, 

up to the evolution which is equivalent to them. For 
there is no organic genefis of a curvilineal motion fo Am¬ 
ple as the evolution of a thread from a curve. It is the 
primitive genefis of a circle ; and it is in evolution alone 
that any curvilineal motion is comparable with circu¬ 

lar motion. A given curve line is an individual, and 
therefore its primitive organical genefis mult alfo be in¬ 
dividual. This is ftridly true of evolution. A para¬ 
bola has but one evolute. hut there are infinite mo¬ 
tions of provolution which will defcribe a parabola,, or. 
any curve line whatever ; therefore thefe are not primi¬ 
tive organical modes of defection. That this, how¬ 
ever, is the cafe, may be very eaiily ftrewn. Thus let 
A BCD (fig. 7.) be a parabola, or any curve ; and let 
abed be any other curve whatever. A figure 'Em Ik hi 
may be found fuch, that while it rolls along the curve 

abed, a point in it fhall defcribe the parabola. The 
procefs is as follows : Let B b, C c, Ed, Sc c. be a 
number of perpendiculars to the parabola, cutting the 

curve a led in fo many points. The perpendiculars may 
be fo difpofed that the points a, h, c, &c. fhall be equi- 
diftant. Now we can conftrudl a triangle Eeh fo, that 

the three fides Ee, eh, and bE, fhall be refpeaively equal 

to the three lines Ee, ef, F/. In like manner may the 
whole figure be conftru<fted, having the little bales ot 
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Snvolu ion. the triangles refpe&fvely equal to the fucceffive portions 

of the bafe Abed, and the radii equal to the perpen¬ 
diculars B b, C c9 D d. Sec. Let this figure roll on this 
bale c. While the little fide eh moves from its prefent 
pofition, and applies itfelf to e/, the point E deferibes 
an arch E f of a circle round the centre e9 and, falling 
within the parabola, is fomewhere between E and F. 
Then continuing the provolution, while the next fide 
h i turns round f till i applies‘to g9 the point E de- 
fqribes another arch f F o round /, firft riling up and 
reaching the parabola in F, when the line h E coincides 
with/F, and then falling within the parabola till the 
point h begin to rife again from /by the turning of the 
rolling figure round the point g. Rever/ing the motion, 
the lides i h, h e9 e h9 See. apply themfelves in fuccefiion 
to the portions gf, f e, e d, Sec. of the bafe, and the 
.point E deferibes an undulating line, confifting of arches 
of circles round the fucceffive centres^,/, e, Sec. Thefe 
circular arches all touch the parabola in the points G, 
F, £»-&$. and feparate from it a little internally. By 
diininifhiug the portions of the bafe, and increaiing the 
number of the triangular elements of the rolling figure 
without end, it is evident that the figure becomes ulti¬ 
mately curvilineal inftcad of polygonal, and the point 
E continues in the parabola, and accurately deferibes 
it. It is now a cutvilineal figure, having its elementary 
arches equal to the portions of the bafe to which they 
apply in fuccefiion, and the radii converging to E equal 
to the perpendiculars intercepted between the curve 

ABCD and the bafe. It may therefore be accurately 
con ft ru fled. 

It is cle^r that practical mechanics may derive great 
advantage from a careful feudy of this fubjeft. We now 
lee motions executed by machinery which imitate almoft 
every animal motion. But thefe have been the refult 

of many random trials of wipers, /nail-pieces, &c. of va¬ 
rious kinds, repeatedly corre&ed, till the defired motion 
is at laft acconiplifhed. But it is, as we fee, a feienti- 
fie problem, .to conftrudl a figure which fhall certainly 
produce the propofed motion ; nor is the procefs by 
any means, difficult. But how fimple, in comparison, 
is the production of this motion by evolution. We 
have only to find the curve line which is touched by 
all the perpendiculars B 3, C c9 D d9 Sec. This natu¬ 
rally leads us to the fecond problem in this doCfrine, 
namely, to determine the evolute by our knowledge of 
the involute : a problem of greater difficulty and of 

greater importance, as it implies, and indeed teaches, the 
curvature of lines, its meafure, and the law of its varia¬ 
tion in all particular cafes. The evolute of a curve is 

the geometrical expreffion, and exhibition to the eye, of 
both thefe affections of curve lines. 

Since the evolved thread is always at right angles to 

the evolutrix and its tangent, and is itfelf always a tan¬ 
gent of the evolute, it follows, that all lines drawn per- v 
pendicular to the 3rch of any curve, touch the curve 
line which will geuerate the given curve by evolution. 
Were this evolved curve previoufiy known to us, we 
could tell the precife point where every perpendicular 
would touch it ; but this being unknown, we muff: de¬ 
termine the points of contaft by fome other method, 

and by this determination we afeertain fo many points 
of the evolute. The method purfued is this ; When 
two perpendiculars to the propofed curve are not par 3 
rallel (which we know from the known pofition of the 
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tangents of our curve), they muff: inteifeCt each other ffivolufo 
fomewhere on that fide of the tangents where they con- u—v—■ 
tain an angle Ids than 18o^. But when they thus In¬ 
tel fed!, one of them has already touched the evolute, 
and the other has not yet reached it. Thus let bs, es 
(fig. 1.) be the two perpendiculars: being tangents to 
the evolute, the points s of their interfe&ion muff be on 
its convex fide, and the unknown points of contaCl B 
and E muff be on different iides of s. Thefe are ele¬ 
mentary truths. 

Let elL approach toward b B, and now cut it in x. 
The contadl has ihifted from E to D, and x is (till be¬ 
tween the contacts. When the fhifting perpendicular 
coines to the pofition c C, the interfeclion is at *, be¬ 
tween the conta&s B and C. And thus we fee, that 
as the perpendiculars to the involute gradually approach, 
their contads with the evolute alfo approach, arid their 
interfeCtion is always between them. Hence it legiti¬ 
mately follows, that the ultimate pofition of the inter*- 
feCtion (which alone is fufeeptible of determination by* 
the properties of the involute) is the pofition of the 
point of contaCt, and therefore determines a point of 
the evolute. The problem is therefore reduced to the 
inveffigation of this ultimate interfe&ion of two perpen¬ 
diculars to the propofed curve, when they coalelce after 
gradually approaching. This will be belt illuftrated by 

an example : Therefore let ABC (fig. 8.) be a parabola, 
of which A is the vertex, AH the axis, and AV one- 
half of the parameter ; let BE and. CK be two perpen¬ 
diculars to the curve, cutting the axis in E and K, and 
interfering each other in r; draw the ordinates BD, 

CV, and the tangent BT, and draw BF parallel to the 
axis, cutting CK in F, and CN in O. 

Becaufe the perpendiculars interfe61: in r, we have 
r E : EB ~ EK ; BF. If therefore we can difeover 
the ratio of EK to BF, we determine the interfeCtion 
r. But the ratio of EK to BF is compounded of the 
ratio of EK to BO, and the ratio of BO to BF. The 
firft of thefe is the ratio of equality ; for DE and VK 

are, each of them, equal to AV, or half the parameter. 
Take away the common part VE, and the remainders 
EK and DV are equal, and DV is equal to BO ; there¬ 
fore EK : BF ^ BO : BF ; therefore r£ :rB~ 
BO : BF, (and by divifion) BE : E r ~ FO : OB. 
Now let the point C continually approach to B, and at 
laft unite with it. The interfeCtion r will unite with a 
point of contact N on the evolute. The ultimate ratio 
of 10 to OB, or of / 0 : 0 B, is evidently that of El) 
to DT, or ED to 2D A; therefore BE : EN =r EIL 
: 2DA, or as half the parameter to twice the abfeifia-■ 
Thus have we determined a point of the evolute ; and 
we may, in like manner, determine as many as we' 
pleafe. ' v .H, 

But we wifh to give a general chara&er of this evo- . 
lute, by referring it to an axis by perpendicular urdi*i 
nates. It is plain that V is one point of it, becaufe r 

the point E is always diftant from hi ordinate DB b$L 
aline equal to AV ; and therefore, when B is in A,^Es 
will be in V, and r will coincide with it. Now drawl * 

VP and NQ^perpendicular to /\H, and NM perpendk> 
cular to VP ; let EB cut PV in t: then, becadfe AV> 
and DE are equal, AD is equal to VE, and> VE hi 
equal to one-hali of DT. Moreover, becaufe BD'afidi 

NQjire parallel, DE ; EQj=: BE : EN DE; DT;) 

therefore DT EQ^and VE ss; therefore* 
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Involution. = } VQj therefore V / Is -f of M t, and i MV. This 
w—J [s a charaderiftic property of the evolute. I he iub- 

tangent is i of the abfciffa ; in like manner, as in the 
common parabola, it is double of the abfciffa. We 
know therefore that the evolute is a paraboloid, whofe 

equation is a *2 =y3; that is, the cube of any ordinate 
MN is equal to the paralielopiped whofe bafe is the 
fquare of the abfciffa VM, and altitude a certain line 
VF, called the parameter. To find VP, let CR be the 
perpendicular to the parabola in the point where it is 
cut by the ordinate at V; draw the ordinate RS^of the 
paraboloid, and RG perpendicular to AH. Then it 
is evident, from what has been already demonftrated, 

that VK is 4 of KG, and \ of VG : therefore KG2 
- 4VK2, and (in the parabola) VC2 — 2 VK . Alfo> 

becaufe KV : VC - KG : GR, we have GRa = 2 KG 
- 8 VK2 ; therefore VP X RG2 = 8 VP X VK2. But 
VG3 - 27 VK1, = 27 VKxVK2; therefore, becaufe 

in the paraboloid, VP X VS2 = SR3, or VI X RG 
- VG3, we have 8 VP X VK2 = 27 VK X VK2, and 
8 VP = 27 VK ; or VK : VP ; that is, AV : VP = 
8 : 27 ; or VP = V AV, or of the parameter of 
the parabola ABC. The evolute of the conical para¬ 
bola is the curve called the.femicubical parabola, and its 

parameter is of the conical parabola. 
This inveftigafion is nearly the fame with that given 

by Huyghens, which we prefer at prefent to the me¬ 
thod generally employed, becaufe it keeps the principle 

of inference more clofely in view. 

Mr Huyghens lias deduced a beautiful corollary from 

it, Since the parabola ABC is defcribed by the evo¬ 
lution of the paraboloid VNR, the line RC is equal to 
the whole evolved arch RNV, together with the redun¬ 

dant tangent line AV. If therefore we take from CR 
vi part C * equal to the redundant AV, the remainder 
x R is equal to the arch RNV of the paraboloid. We 
may do this for every pofition of the evolved radius, and 
thus obtain a feries of points V, P>> *, e, of the ev6- 
lutrix of the paraboloid. We have even an eafiei me¬ 
thod for obtaining the length of any part of the arch 

could evolve every fpecies of paraboloid and hyperbo- InvQ ution. 

loid, two claffes of curves which come in the way in al- 
moft every difcufiion in the higher geometry. He ob- 
ferves, that the ratio of B/ to E^, being always com¬ 
pounded of the ratios of B/ to B 0, and of B 0, or Dr/, 
to Ef; and the ultimate ratio of B/to B 0 being that 
of TE to TD, which is given by the nature of the pa¬ 
raboloid, we can always find the ratio of BE to BN, if 
we know that of D d to E e. In all curves, the ratio 
of D d to Ef (taken indefinitely near), is that of the 
fubtangent to the fum of the fubtangent and ordinate 
of a curve conftruded on the fame abfciffa, having its 

ordinates equal to the fubnormals DE, d e, VK, See. 
In the conic fedions the ratio is conftant, becaufe the 
line fo conftruded is a ftraight line ; and, in the para-' 
bola, it is parallel to the axis. Sec farther properties of 

it in Barrow’s Left. Geom. XI. 
From this inveftigation, Mr Huyghens has deduced 

the following beautiful theorem : 
Let a be the parameter of the paraboloid, x its ab-^ 

feiffa, and y its ordinate ; and let the equation be 
a rn x n —y m + n . ]et the radius of the evolute meet 

the tangent through the vertex A in Z. We fhall al¬ 

ways have BN — — BE + —-— BZ. Thus, 
m 

It a x — yz' r BE + 2 BZ 

a2x = v3 1t BE + ^ BZ 

a x1 — y1 then BN = <j 2 BE + 3 BZ 

a x* =2 y* | 3BE + 4BZ 

a x — y4 , l_|BE+^BZ 

& c. &c. 

1 ms is an extremely uiupic - 

of determining the radius of the evolute, or radius of 
curvature ; and it, at the fame time, gives us the rei¬ 
fication of many curves. It is plain that every geome¬ 
trical curve may be thus examined, becaufe the iiibnor- 
mals DE, VK arc determined ; and therefore their dif¬ 
ferences are determined. Thefe differences are the fame 
with the differences of D d and E e ; and therefore the 
ratio of D d to E e is determined *, that is, the fubfi- 

of‘the par Si/ wkW he pr Ls defection of diary curve now mentioned can always he couftrufted 
1 parabola ABC. Suppofe p" the arch of the para- There is a lingular «f»lt from th.. rule, which would 

boloid, and y z the tangent ; make P » = ,V of the pa- hardly have been noticed, if the common methodfor de- 
rameter, and deferibe The arch P« « of a circle ; then terming BN had alone been employed. _ 1 he equation 
draw from every tangent yz a parallel line * v, cutting of the paraboloid is fo fimple, that the increafe o h 

the circle in u. ^h/length of the arch y P is equal to ordinates and. diminution of curvature feem to p 
v ~ 4- „ v. The celebrated author congratulates him- pace together ; yet we have feen that, in the vutex o 

felfXith great juftice, on this neat exhibition of a right the cubical parabola, the curvature ,s left than any c - 
i r _ /Milsr rurvatiirf that can be named* In the legs, tne 

line equal to the arch of a curve, without the employ¬ 
ment of any line higher than the circle. It is the fe¬ 
cund curve that has been fo rectified, the cycloid alone 
having been redifted by plain geometry a very few 
years before by Sir Chriftopher Wren. It is very true, 
and he candidly admits it, that this very curve had been 
redified before by Mr William Neill, a young gentle¬ 
man of Oxford, and favourite pupil of Dr Wallis; as 
alfo by Mr Van Heuraet, a Dutch gentleman of rank, 
and an eminent mathematician. But both of thefe gen¬ 
tlemen had done it by means of the quadrature of a 
curve conftruded from the paraboloid after the manner 

of Dr Barrow, Le8. Geom. XI. Nor was this a foli- 
tary difeovery in the hands of Mr Huyghens, as the 
redification of the cycloid, had been in thofe of Sir 
Chriftopher Wren ; for. the method of inveftigation fur- 

aifted Mr Huyghens with a general rule, by which he 

cular curvature that can be named* In the legs, the 
curvature certainly diminifties as they extend, taither; 
there muft therefore be fome intermediate point where 
the curvature is the greateft polhble. This is diftindly 
pointed out by Mr Huyghens’s theorem. The evolute 

of this paraboloid (having a2 x =/) is a curve ONRNQ_ 
(fig, 9.) confiding of two branches RO, and RQ^ which 
have a common tangent in R; the branch RQ^Jias the 
axis AE for its affymptote. .The thread unfolding 
from OR, its extremity, deferibes the arch BC, and 
then, unfolding from RQ^ it deferibes the fmall arch 
CB'A. When B' is extremely near A, the thread has 
a pofition B'N'E, in which B'N is very nearly 'r BE. 

At C, if CE be bifeded in G, GR is \ of CZ;. Here 
CR the radius of curvature is the fhorteft pofubte. The 

evblutes of all paraboloids confift of two fuch branches, 

if m + « exceeds 2. ^ * 
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Involution. Such is the theory of evolution and involution as de- 

Sl v livered by Mr Huyghens about the year 1672. It 
was cultivated by the geometers with fuccefs. Newton 
prized it highly, and gave a beautiful fpecimen of its 
application to the defcription, re£tificatio.n, and quadra¬ 

ture of epicycloids, trochoids, and epicycles of all kinds. 
But it was eclipfed by the fluxionary geometry of New¬ 
ton, which included this whole theory in one propofi- 

tion, virtually the fame with Mr Huyghens’s, but more 
comprehenfive in its expreflion, and much more Ample 
in its application. Adopting the unqueftionable prin¬ 
ciple of Mr Huyghens, that the evolved thread is the 
radius of a circle which has the fame flexures with the 
curve, the point of the evolute will be obtained by find¬ 
ing the length of the radius of the equicurve circle. 
The formula for this purpofe is given in the article 
Fluxions of the Encyclopedia Britannica; but is in- 

[ 24 ]_I N V 
— -j- m ?/ + i>2|r. Therefore w 

corre&ly ftated = 
:+4l 

infteadof—7=-- The 

and we have r =: JL, as the moll general fluxio- 

2 a' 2 */ a 

theorem alfo from which it is deduced (r n-2—} 
\ - x y / 

is incorrectly printed, and is given without any demon- 
ftration, thereby becoming of very little fervice to the 
reader. For which reafon, it is neceflary to fupply the 

defeCl in this place. 
'Therefore let A bcdEf (fig. 10.) be a circle, of 

which C is the centre, and ACE a diameter; let the 
points by c, dy of the circumference be referred to this 
diameter by the equidiftant perpendicular ordinates bi, 
< gy dk ; draw the chords b Cy c d, producing dc till it 
meet the ordinate bi in a, produce eg to the circle in /, 
and join bf,df; draw b hy cm, perpendicular to the or¬ 

dinates ; then b hy cm, h Cy m dy b c, c dy are ultimately 
proportional to the firft fluxions of the abfeiffa AE, 
the ordinate eg, and the arch A c ; alfo a by the differ¬ 
ence between d m and eh is ultimately as the fecond 
fluxion of the ordinate. The triangle a b c is fimilar to 

bdf\ for the angle a bc is equal to the alternate angle 
befy which is equal to bdf, Handing on the fame feg- 

inent. The angle a cb is equal to bf dy Handing on the 
fegment bed; therefore the remaining angles b a c and 

dbf are equal ; therefore abibc — bdidf—^bdii 
d/. Now let the ordinates b i and dk continually ap¬ 
proach the ordinate eg, and at laH unite with it; we 

fhall then have be ultimately equal to I b dy and eg ul¬ 
timately equal to \ d/. Therefore, ultimately, ah :bc 

L A t**2 = be : egy and eg — —. 
a d 

Eet Uy Vy <Wy reprefent the variable abfeifla, ordinate, 
and arch. We have, for the fluxion ary expreflion of 

the ordinate of the equicurve circle, v ~ —-rr (v mu ft 
— v 

have the negative fign, becaufe, as the arch increafes, 

v diminifhes). In the next place, it is evident that, ul¬ 

timately, b h : be -=■ c g : c C, and c C tzz C—'*. ^ C, If r 
b h 

be the radius of the equicurve circle, we have u : <w 

= v : r, and r = —. But we had v rr.>t --. Sub- 
u —— v 

ftitute this in the prefent equation, and we obtain r 

• • • • 

■■■ ;.■* Laftly, obferve that w* ;= 1? -j- and w 

nary expreflion of the radius of a circle, in terms of the 

fine, cofine, and arch. 
When a curve and a circle have the fame curvature, 

it is not enough that the firft fluxions of their abfeiflie, 
ordinates, and arches, are the fame. This would only 
indicate the pofition of their common tangent. They 
muft have the fame defle&ion from that tangent. This 
is always equal to half qf the fecond fluxion of the or¬ 
dinate. Therefore the circle and curve mult have the 
fame fecond fluxion of their ordinates. Therefore let 
D be dF be any curve coinciding with, or ofcul^ted by, 

the circle Abed. Let its axis be DG, parallel to the 
diameter AE ; and let cn be its ordinate. Let D n be 

z= x, c n = and b c zzz z. We have x, y, a, refpec- 

tively equal to u, *o9 w. Therefore the radius of the 

z* 
or r zzz x'+y1 

for all ofculating circle is r = . 
— x y — x y 

curves whatever. (We recommend the careful perufai 
of the celebrated 2d corollary of the roth propofition 
of the 2d book of Newton’s Princtpia, where the firft 

principles of this dodlrine are laid down with great a- 

cutenefs.) 
Inflead of fuppofing the ordinates equidiftant, and 

confequently x invariable, we might have fuppofed the 
ordinates to increafe hj equal Heps. In this cafe y 
would have had no fecond fluxion. The radius would 

then be zr Or, laftly, we might fuppofe (and 

this is very ufual) the arch z to increafe uniformly. - In 

this cafe r — - : For becaufe x* -f- y1 ~ z2, by 
x 

taking the fluxion of it, 

; and therefore r = 

__Z5/ 

2 x x -[- 2 y y zz 0, and y 

z1 z3 

y x — x y y x + *2 x* 

y 

y* -f- x2 X * x - 

Having thus obtained the radius of curvature, and 
confequently a point of the evolute, we determine its 
form by reference to an abfeifs, without much farther 
trouble: It only requires the drawing C p perpendicu¬ 
lar to the axis of the propofed curve, and giving the va¬ 

lues of C p and Dy>. If we fuppofe x conftant, then, 

z5 
c C being --rrr, we have D / =: 

xy 

D« + ~“XrC)=* + 
y * 

— xy 
and pC (= c g 

z=-r- X c C 
z 

r n) = — y- 
— y 

fuppofe y conftant ; then, C C being = 

za _ 'x z? 
D pzz x + and p C — — y* 

But if w,e 

we have 
y x 

And if % Fe 
y x 

conftant, 
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cotiftant, then, c C being = 

[ 25 
we (hall have D p 

I N V 

= * + 4r> an^pC — y--y. 
X X 

Thefe formulas are fo many general expreffions for 
determining both the curvature of the propofed curve 
and the- form of its evolnte. They alfo give us the 
re&ification of the evolute; becaufe c C is equal to the 
evolved arch, or to that arch, together with a conftant 
part, which was a tangent to the evolute at its vertex, 
in thofe cafes where the involute has a finite curvature 

at its vertex ; as in the common parabola. 
Let us take the example of the com* ion parabola, 

that we may compare the two methods. The equa- 
<1 

tion of this is a x zz v2, or a1, x ' 

zz ra xx 

y = — 1T 

:y. This gives y 

and (making x conftant) 

Wherefore 

4 x 

x / 4 x 4* a 

2 
and the radius of £(= vW^) 

(- -iA = EE3I. At the 
V — x y y 2 V a 

curvature 

vertex, where x zz o, 

Again, D p 
(—A) 

the formula becomes zz £ a. 
1 A 

y‘ 
becomes | a 4“ 3 

and therefore \7 p zz 3 = the abfeiffa of our evo- 

r i? \ 
lute. Likewife c p9 its ordinate, ^ ~~y J 

and C p1 X a zz 16 

ghens. The arch VC is = fl + 4*l . 
2 \/ a 

We (hall give one other example, 
bends the whofe clafs of paraboloids, 

equation is y = a xn. This gives us y zz n a x n 

and y — n X n — i X a x n~1 xz ; therefore % 

the formula becomes — 
2 

= ifl ; and C / = — 
y a * a 

But Vp = 3 and V/>3 r= 27 *3. Therefore Cp2 X 
T*ytli a zz x\ zz TVth Vp\ and -?-|ths a X C p2 zz V p\ 
Therefore the evolute VC is a femicubical parabola, 
whofe parameter is ^g-ths as was (hewn by Mr Huy- 

which compre- 
Their general 

(= 

s/x2 ~\~y2 ) — x sj 1 + n2 a1 n 1 j C r 

(==* + - 

(=f: 

__ 1 4* fi‘ 

-nXn— 1 X a x 
x 4* a2 x2 n m 

D p 

Cp 

— x y J 

y \ 
-y X J 

0“ 

but if n be greater than this, v 

VC will be zz 0 ; and it if it be lefs, VC will be infinite. 
Hence it appears, that the radius of curvature at the 
vertex of a curve is a finite quantity only in the cafes 
where the firft or nafeent ordinates are in the fubdupli- 
cate ratio of their abfeiffe. In all other cafes, the cur¬ 
vature is incomparable with that of any circle, being 
either what is called infinite (when n is greater than 
or nothing (when it is lefs). 

We fcruplc not to fay, that the method of Mr Huy- 
ghens is more luminous, more pleafing to the imagina¬ 
tion of a geometer, than this ; and in all the cafes 
which occurred to us in our employment of it, it fug- 
gefted more ready conftru6tions, with the additional fa- 
tisfa&ion of exhibiting, in a continuous train, what the 
fymbolical method, proceeding by the (luxionary calcu¬ 
lus, only indicates by points. We muft alfo obferve, that 
the fubfidiary curve employed by Huyghens, having 
its ordinates equal to the fubnormals of the involute 
under examination, is the geometrical expreffion of that 
fun&ion of the involute which gives the fecond fluxions 

y and x of the ordinate and abfeiffa. The young ma¬ 
thematician will find no difficulty in conftrudling this 

curve in every cafe; whereas we imagine that he will 
not find it a light matter to conftnftft the final equa¬ 
tions of the fymbolic method ahnojl in any cafe. At the 
fame time, the all-comprehending extent of the latter 
method, and the numberlefs general theorems which it 
fuggefls to the expert analyft, give it a moft deferved 
preference, and make it almoft an indifpenfable inftru- 
ment for all who would extend our phyfico-mathematU 

cal fciences. 
In the employment of the geometry of curve lines, 

efpecially in the dodlrine of centripetal forces, it is ufual 
to confider the ordinates, not as infilling on a redili¬ 
neal abfeiffa, but as diverging from a centre. This is 
alfo the ufual way of conceiving all fpirals and evolu- 
trixes of curves which include fpace ; in fiiort, all ra¬ 

dial curves. The procefs for finding their evolute, 
or their radius of curvature, is fomevvliat different from 
that hitherto exhibited ; but it is more fimple. Tims, 
let GPM (fig. 10.) be the elliptical path of a planet, 
of which S is the focus. We require FC, the radius 
of curvature in the point F. Let P p be a very fmali 
arch. Draw the radii SP, S/>, the tangents PT, pt ; 
and draw ST perpendicular to PT, cutting pt in t\ 
and P 0 perpendicular to Sp. Let the arch GP be 
zz %9 the radius SP = y, and the perpendicular S T 
jr: p. Then, it is plain, that P/>, 0 p, T /, are ultimate¬ 

ly proportional to z9 y9 p. Fhe triangles PC p9 and 
Ty> / or TP/ are alfo ultimately fimilar ; as alfo 

triangles PST and po P. Therefore, ultimately, 

T / : P p = PT : PC 
alfo P p : p 0 zz. PS : PT 

therefore T / : p 0 zz PS : PC, or, p : y =r y : r, 

Invotmion,, 

I +2 n — 1 X n a2 x2 
—- n — 1 Xn a x ' 

and DV zz — 
n2 a7 cr 

n • 

the 

and 

y y 

This laft formula exprefles the radius of curvature at 
the vertex D, or the redundant part of the thread, by 
which it exceeds the arch VC of the evolute. If n zs. i9 

Suppl. Vol. II. Part I. 

an expreffion of the radius of curvature, ex- 

P 
tremely fimple, and of eafy application. 

The logarithmic or equiangular fpiral PQR (fig. 6.) 
affords an eafy example of the ufe of this formula. The 
angle SPT, which the ordinate makes wTith the curve, 

D is 



I N , V 
Involution. 1*3 everywhere the fame. Therefore let a be our tabu- 

1 ""”-v" lar radius, and b the fine of the angle SP F. We have 

bv / yy \ avy ay 
ST = ; and therefore PC (=-4-j= = T 

This is to SP or y in the conftant ratio of a to b, or 
of SP to ST ; that is, ST : SP = SP : PC, the tri¬ 
angles SPT and PCS are fimilar, the angles at P and 
C equal, and C is a point of an equiangular fpiral py r 

round the centre S. 
It is not meant that the conftru&ion pointed out by 

this theory of involution, expreffed in its mod general 
*£nd fimple form, is always the belt for finding the 
centre of the equicurve circle. Our knowledge of, or 
attention to, many other properties of the curve under 
confideration, befides thofe which (imply mark its re¬ 
lation to an abfcefs and ordinate, muft frequently give 
us better conftru&ions. But evolution is the natural 
genefis of a line of varying curvature. Moreover, in the 
molt important employment of mathematical knowledge, 

namely, mechanical philofophy, it is well known, that 
the mod certain and comprehenfive method of folving 

all intricate problems is by reference of all forces and 
motions to three co-ordinates perpendicular to each o- 
ther. Thus, without any intentional fearcli, we have 
already in our hands the very flnxionary quantities em¬ 
ployed in this do&rine ; and the expreiTion which it 

gives of the radius of curvature requires only a change 

of terms to make it a mechanical theorem. 

Thus have we confidered the two chief queftions 
of evolution and involution. We have done it with as 
clofe attention to geometry as pofiible, that the reader’s 
mind may become familiar with the tpfa corpora while 
acquiring the elementary knowledge, which is to be 
employed more expeditioufly afterwards by the help of 
the fymbolical analyfis. Without fucli ideas in the 
mind, the occupation is oftentimes as much divefted of 
thought as that of an expert accountant engaged in 
complex calculations ; the attention is wholly turned to 

the rules of his art. 
It now remains to confider a little the nature of this 

curvature of which fo much has been faid, and about 
which fo many obfcure opinions have been entertained. 
We mentioned, in an early part of this article, the un¬ 
warranted ufe of the terms of infinite and infinitefimal 
magnitude as applicable to curvature, and fhewed its im¬ 
propriety by the inconfiftences into which it leads ma¬ 
thematicians. Nothing threw fo much light on this 
fubjeft as Mr Huyghens’s Geometry of Evolution ; and 

we ftiould have expe&ed that all difputes would have 
been ended by it. But this has not been the cafe*; and 
even the moil eminent geometers and metaphyficians, 

fuch as the Bernoulli's and Leibnitz, have given expla¬ 
nations of orders of curvature that can have no exift- 
ence, and explanations of that coalefcence wliieli ob¬ 
tains between a curve line and it3 equicurve circle, which 
are not warranted by juft principles. 

Thefe errors (for fnch we prefume to think them) 
arofe from the method employed by the geometers of 
laft century for obtaining a knowledge of the magni¬ 
tude and variation of curvature. The fcrupulous geo¬ 
meters of antiquity defpaired of ever being able to com- 
pare a curve with a right line. The moderns, although 

taught by Des Cartes to define the nature of a curve 

N V 
by its equation, allowed that this only enabled them fo Involu 
exhibit a feries of points through wdiich it paffed, and t‘~"~"V 
to draw the polygon which conne£ls thefe points, but 

gave no information concerning the continuous incurva- 
ted arches, of wdiich the fides of the polygon are the 
chords. They could not generally draw a tangent to 
any point, or from any point ; but they could draw a 

chord through any two points. Des Cartes w?as the 
firft who could draw a tangent. lie contrived it fo, 
that the equation which expreffes the interfe&ions of 
the curve with a circle defcribed round a given centre 
ftiould have two equal roots. This indicates the coa¬ 
lefcence of two interfe&ions of the common chord of 
the circle and the curve. Therefore a perpendicu¬ 

lar to the radios fo determined muft touch the curve in 
the point of their union. This was undoubtedly a 
great difcorery, and worthy of his genius. It naturally 
led the way to a much greater difcovery. A circle 
may cut a curve in more points than two : It may cut 
a conic fedtion in four points; all expreffed by one 
equation, having four roots or folutions. What if three 
of thefe roots ftiould be equal ? This not only indicates 
a clofer union than a mere contact, but alfo gives indi¬ 
cation of the flexure of the intervening arch. For, be¬ 
fore the union, the interfedlions wrere in the arch both 
of the curve and of the circle ; and therefore the dif- 
tinftion between the union of two and of three inter- 
fe&ions muft be of the fame kind with that between a 
ftraight line and an arch of this circle. The flexure of 

a circle being the fame in every part, it becomes a pro¬ 
per index ; and therefore the circle, which is determi¬ 
ned by the coalefcence of three interfe&ions, was taken 
as the meafure of the curvature in that point of the 
curve, and was called the circle of curvature, the 
equicurve circle. There is a certain progrefs to this 
coalefcence which muft be noticed. Let ABD (fig. 
4.) be a common parabola, EBF a line touching it in 
B, and BO a line perpendicular to EBF. Taking 
fome point O in the other fide of the axis for a centre, 
a circle may be defcribed w hich cuts the curve in four 

points a, b, c, and d. By enlarging the radius, it is* 
plain that the points a and b muft feparate, as alfo the 
points c and d. Thus, the points b and c approach 
each other, and at laft coalefce in a point of contadl B, 
with the parabola, and with its tangent. In the mean 
time, a and d have retired to A and D. If w’e now 
bring the centre O nearer to B, the new circle will fall 
wholly within the laft circle ABD ; and therefore both 
A and D will again approach to each other, and to B, 
which ftill continues a point of contadL It is plain that 
A will approach fafter to B than D will do. At length, 
the centre being in 0, the point A coalefces with B, 
and we obtain a circle £ B touching the curve in B, 
and cutting it in : Confequently the arch B £ is 
wholly within, and is wholly without the parabo¬ 
la ; and the circle both touches and cuts the parabola 
in B. Here is certainly a clofer union, at leaft on the 
fide of a. But perhaps a farther diminution of the 
circle may bring it clofer on the fide of D. Join B <T. 
Let a fmaller circle be defcribed, touching the parabola- 
in B, and cutting it in <p. Draw <p c parallel to f B. It 

may be 'demonftrated that the new circle cuts the para¬ 
bola in c. Now the arch between c and <p being with¬ 
out the parabola, the arch BC muft be within it 5 and 

therefore this circle is within the parabola on both Tides 

t ^ ] 
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i ii«n of C 3ml is more iucurvated than the parabola. We 

have feel, that a circle greater than <B Hs without 

the parabola on both f.des of B } and therefore m left 
ncurvated than the parabola. Therefore the individual 

circle , 13 i is neither more nor lefs curve than the para- 

bola in the point B. Therefore the circle indicated by 
the coalcfcence of three interfedions is propeily named 
the equicurve circle; and, fince we meafure all curva- 

lures by that of a circle, it is properly the circle of cur¬ 

vature, and its radius is the radius of curvature. 
Had B been the vertex of the axis, every inter ec- 

tion on one fide of B would have been hnnlar to an m- 
terfedion on the other, and there would always have 
been two pairs of roots that are equal; and therefore 
when three interfeaions coalefce,a fourth alfo coalefces, 

and the contact is faid to be {till cloler. 
What has now been (hewn with refpe& to a conic 

fedion is true of every curve. When two interfea.ons 

coalefce, there is a common tangent; when three c 
alefce, there is an equal curvature, and no other c c 
can pafs between this circle and the curve. There can¬ 
not be a coalefccnce of four interfedions, except when 
the diameter is perpendicular to the ordinates, and 

thofe arc bife£led by the diameter. , 
Mr Leibnitz, who valued himfelf for metaphyfical 

refinement, and never fails to claim fuperionty in 
particular/ notices the important d.ftmdion between a 

fimple contad and this clofer union, m a very well writ¬ 
ten^differtation, publilhed in the ABa Erud.torum, July 
1686. He calls the contad of equal curvatures an os¬ 

culation, and the circle of equal curvature the oscu¬ 

lating circle, and delivers feveral very judicious re¬ 

marks with the tone of a mailer and inftruaoi. He 
alfo fpeaks of different degrees or orders of o cnlat.on, 
each of which is infinitely clofer than the other, as a 

thing not remarked by geometers. But Sir Ifaac New¬ 
ton had done all this before. The fir ft twelve propo- 

fitions of the Prmcipia had been read to the 

ciety feveral years before, and weie in g 
The Principia had received the imprimatur of the So¬ 

ciety in July 1686; but was almoft printed before that 
time. In the Scholium to the mh Lemma is con 
tained the whole dodrine of contad and ofcidat.oi , 

and in the lemma and its corollaries, is crowded a body 
of dodrine, which has afforded themes for volumes. 

The author glances with an eagle s eye over the.'?J,°jL 
prolped, and points out the prominent parts with the 

Lift compreffed brevity; but with efficient P««iho» 
for marking out the more important objeds, and par¬ 
ticularly the different orders of curvature, l h.s emma 
and its corollaries are continually employed in the 

twelve propofitions already mentioned, in i&7> ne 

had written^ the firft draught of his method of fluxl°"s> 
where this dodrine is fyftematically treated ; and M 
Collins had a copy of it ever fince 1676. 1. is weu 
known that Leibnitz, when in London, had the 
perufal of the Society’s records, and informationat al 
times by his correfpondence with the fecretary Olden 

burgh and Mr Collins. His condud refpeding the 
theorems concerning the elliptical motion of the planets, 

and the ref.ftance of fluids, leave little room to doubt 

of his having availed himfelf m l.ike -mariner of his op¬ 

portunity of information on this fubjed. r g 
much better account of the Newtonian dodrine on this 

fubjed than in thofe other inftances, it being more full¬ 

ed to his refining and paradoxical difpofitxon. 
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In this and another differtation, he confiders more par- Involution. 

ticularly the nature of evolution, and of that ofculation 
which obtains between the evolutrix and the circle de¬ 
fer ibed by the evolved radius. He fays, that it is equi¬ 
valent to two fimple contads, each of which is equiva¬ 
lent to two interfedions. An ofculation produced in 
the evolution of a curve is therefore equivalent to tour 
interfedions. And he advifes, with an air of authori¬ 
ty, the mathematicians to attend to thefe remarks, as 
leading them into the recedes of fcience. He is mii- 
taken, however ; and the lifteniug to him would pre¬ 
vent us from forming a juft notion of ofculation, and 
from conceiving with diltiudnefs the fingular fad of a 
circle both touching and cutting a curve in the lame 

point. James Bernoulli loft his fncndlhip, becaufe he 
prefumed to fay that the prefence of four interiedions 
in an ofculation is not warranted by the equation ex- 

preffing thofe interfedions. 
Mr Leibnitz was raided by the way in which he had 

confidered the ofculation in the evolution ot curves. It 
merits attention. From any point witlun the fpace 
ADFOA (dg. 1.), two perpendiculars may be drawn 

to the evolutrix A bdf; and therefore two circles may 
be deferibed round that point, each touching tt curve. 
Each contad is the union of two interfedions. I hert.- 
forc, as the centre approaches the evolute, the contads 
approach each other, and they unite when the centre 
reaches the evolute. Therefore the ofculation of evo¬ 

lution is equivalent to four interfedions. 
But when two fuch circles are deferibed round a 

point s, fo as that both may touch the evolutrix AaJ, 

{be point , is in the interfedion of one evolved radius 
with the prolongation of another. Tlic contad at the 
extremity i of the prolonged radius I B is an exterior 
contad, and the arch of the circle erodes the evolutrix, 
from without inwards, in fome point more remote fiom 
A The contad at the extremity e ot the radius e L 
1, an interior contad ; and if ti be greater than the 
ftraight line EA, the arch of this circle erodes the 
curve, from within outwards, in fome point nearer to 
A Thus each contad is accompanied by an interac¬ 

tion on the fide next the other contad, fometimes be¬ 
yond it, and fometimes between the contads. As the 
contads approach, the interfedions alfo approach, foil 

retaining their charaders as interiedions, as the contads 
dill continue contads. Alfo the circle next to A erodes 
from without inwards, and that next to/croffcs from 

within outwards. They retain this charader to the laft, 
and when the contads coalefce, the two circles coalefce 
over their whole circumference, Hill, however, eroding _ 
the curve in the fame diredion as before ; that is, with¬ 
out the curve on the fide of A, and within it on t e 
fide of f. The contads unite as contads, and the in¬ 

terfeaions as interfedions. Thus it IS th“ the 0 Gj* 
lating circle both touches and mteifcds the curve in 

tll<At f the ofculation is indeed clofer than anywhere 
elfe. The variation of curvature is lefs there than any- 

where elfe, becaufe the radius changes more dowly. It 
is this circumftance that determines the elofenefs of 

contad. If a circle ofculates a curve, it lias the fame 
curvature. If this curvature does not change in the 
vicinity of the contad, the curve and circle mull coin- 
cide ; and the deviation of the circle (the curvature of 
which is everywhere the fame) from the curve mull 
proceed entirely from the variation of its curvature. 
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Involution. This, therefore, is the important circnmftance, and is 

^ v ~ indeed the chara£feriftic of the figure as a curve line ; 
and its other properties, by which the pofition of its 
difierent parts are determined,, may be afcertained by 
means of the variation of its curvature, as well as by its 
relation to'co-ordinate*. Of this we have a remarkable 
inftance at this very time. The orbit of the newly 
difeovered planet has been afcertained with tolerable 
precffion by means of obfervations made on its motions 
for three years. In this time it had not defcribed the 
20th part of its orbit ; yet the figure of this orbit, the 
pofition of its tranlVerfe axis, the place and time of its 
perihelion, were all determined within loodth part of 

the truth by the ebferved variation of its curvature. It 
therefore merits our attention in the clofe of this ar¬ 
ticle. We know of no author who has treated the 
fubje& in fo inftrti&ive a manner as Mr M‘Laurin has 
done, by exhibiting the theorem which conftitutes New- 
ton5S iTth lemma in a form which points this out even 
'to the eye (fee M'Laurin's Fluxions, Chap. xi. $ 363, 
&c.). We earneflly recommend this work to the young 
geometer, as containing a fund of inftrudUon and agree¬ 
able exercife to the mathematical genius, and as greatly 
fuperior in perfpicuity and in ideas which can be 
treafured up and recollected, when required, to the 
greateft part of the elaborate performances of the emi¬ 
nent anaiy fls of later times. By exprefFing every thing 
geometrically, the author furnifhes us with a fort of 
pi&ure, which the imagination readily reviews, and 
which exhibits in a train what mere fymbols only give 
us a momentary glimpfe of. 

As, of all right lines which can be drawn through 
a given point in the arch of a curve, that alone is the tan¬ 
gent Which touches the arch fo clofely that no right line 
can pafs between them ; fo, of all circles which touch a 
Curve in a givenpoint, that circle alone has the fame 
curvature which touches it fo clofely that no circle can 

pafs between them. It cannot coincide with the arch 
of the curve ; and therefore the above condition is fuf- 
ficient for makings it equfeurve. As the curve {Sepa¬ 

rates from the tangent by its flexure or curvature, it 
feparates from the equicurve circle by its change of cur¬ 
vature ; and as its curvature is greater or lefs according 
as ft feparates more or lefs from its tangent, fo the va¬ 
riation of its curvature is greater or lefs according as it 

feparates more or lefs from its equicurve circle. rH\ere 
can be but one equicurve circle at one point of a curve, 
otherwife any other circle defcribed between them 
through that point will pafs between the curve and the 
equicurve circle. 

“ When two curves touch each other in fucb a man¬ 
ner that no circle can pafs between them, they muft 

have the fame curvature; becaufe the arch which touches 
one of them fo clofely that no circle can pafs between 
them, muft touch the other in like manner. But circles 
may touch the curve in this manner, and yet there may 
be indefinite degrees of more or lefs intimate contact be¬ 
tween the curve and its equicurve circle.” This is fhewn 
by the ingenious author in a feries of propofitions, of 
which a very fhort abridgment muft fuffice in this 
place. 

Let any curve EMH (fig. 11.), and a circle ERB, 
touch a right line ET on the fame fide at E. Let any 

right line 1 lv, parallel to the chord E*B of the circle, 
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meet the tangent in T, the curve in M, and a curve Involution. 

BKF (which paflbs through B) in K. Then, if MT -v- 

X TE be everywhere equal to TE2, the curvature of 
EMH in the point E is the fame as that of the circle 
ERB ; and the conta6l of EM and ER is fo much the 
clofer the fmaller the angle is which is contained at B 
between the curve BKF and the equicurve circle BQE. 

Let TK meet the circle in R and O. Then, be¬ 
caufe RT X TQj= TE2, it muft be RT X TO = 

MT X TK ; and RT : MT = TK : TQ^ TlieTine 
BKF inay have any form. It may crois the circle 
BQR in B, as in the figure. It may touch it, or touch 
EB, &c. Let us firft confider what fituations of the 
point M correfpond with the pofition of K, in that part 
of the curve BKF which lies without the circle BRE. 

Let TK move toward EB, always keeping parallel to 
it, till it coincide with it, or even pafs it. Then, while 

the point K deferibes KB, it is evident that fince TK 
is greater than TQ^ TM muft be lefs than TR, and 

the point M muft always be found between T and R. 
The arch ME of the curve muft be nearer to the tan¬ 
gent than the arch RE of the circle. If any circle be 
now defcribed touching TE in E, and cutting off from 
EB a fmaller chord than EB, it is clear that the whole 
of this fegment muft be within the fegment BRE; 
therefore this fmaller circle does not pafs between ERB 
and the curve EMH. But fince we fee that the curve 
lies without the circle, in the vicinity of E, perhaps a 
greater circle than ERB may pafs between it and the 
curve. A greater circle, touching at E, muft cut off 
a chord greater than EB. Let E r h be fuch a circle, 
cutting EB in h, and TQ^in q. T q is neceflarily 
greater than TQ^ For lince h is beyond B, and the 
arch BKF lies in the angle QB b, the circle E r q muft 
crofs the curve FKB in fome point; fuppofe F. Then 
while K is found in the arch FB, the point q muft be 
beyond K, or T q muft be greater than TK.. Now 

T r X T y =: TE2, = TM X TQ^ Therefore TM : T r 

= T q -* TQ^ Therefore T q being greater than TQ, 
T r muft be lefs than TM, and the point r muft lie 
without the curve, and the arch E r does not pafs be¬ 
tween EMH and the circle ERB. In like manner, 
on the other fide of EB, it will appear, that when the 

curve BK'I‘ falls within the circle which touches EMH 
in E, and cuts off the chord EB, the arch of the curve 
correfponding to the arch BK'F', lying within the cir¬ 
cle, atf'o lies within the circle. For T'K' being lefs 
than T(V, TM' is greater than TR', and the curve is 
within the circle. And, by firnilar reafoning, it is evi¬ 
dent that a circle cutting off a greater chord falls with¬ 
out both the circle ER'B and the curve, and that a 
circle lefs than ER'B muft neceflarily leave fome part of 

the curve BKF without it; and therefore TK' will be 
greater than T q', and the correfponding point r1 muft 
be without the curve. All circles therefore touching 
TE in E fall without both ER and EM, or within 
them both, F.ccording as they cut off from EB a chord 
greater or lefs than EB, and no circle can pafs between 

them when the redangle MT X TK is always equal to 
El1, and the focus of the point K pafles through B ; 
that is, ERB is the equicurve circle at E. 

TL his corroborates the feveral remarks that we have 
made on the circumftance of a circle touching and cut¬ 

ting a curve in the fame point. No other circle cambe 

■ r " f • ■ ~ t made 

c =8 1 
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made to pafs between it and the curve, and it therefore 
has the fame curvature. This may therefore be taken 
as a fufficient indication of the equicurve circle ; the 
charafter peculiarly alfurcd to it by the nature of evo¬ 
lution. It muft be noted, however, that the curve is 
fuppofed to have its concavity m the vicinity of the 

contact turned all the fame way. I or if the contaft be 
in a point of contrary fluxure, even a ftraiglit line will 

both touch and cut it in that point. . 
The reader cannot but remark, that MK is always 

the chord of a circle touching TE in E, and palling 

through m- . . „ , , 
Let E m be another curve, touching TE m E, luch 

that the conjugate curve k B, which always gives 1 m 
x p k _ TE2, alfo palfes through B. Then, by what 

has now been demonftrated, the two curves EM and 
E m have the fame equicurve circle EilB, and conse¬ 
quently the fame curvature in E. Thtn, becaufe the 

rectangles RT X TQ_, MT X1 K, and m V X1 k, are 
equal, we have T m s TM = TK : Ti. .Therefore if 
the arch B k pafs between BKaml BQ .the curve Em 
muft pafs between the curve EM and the cucle ER. 
Em muft therefore have a clofer contaa with ER than 

EM has with it; and the fmaller the angle QBK is 
which is contained between the curve and its equicurve 

circle, the clofer is the conta£l of the curve EM and its 
equicurve circle ER. Thus the length of the chord 
EB determines the magnitude or degree of curvature at 
E when compared with another ; and the angle con- . 
tained between the equicurve circle and the conjugate 

curve BKF determines the clofenefs of the contaa of 
the curve with its equicurve circle (the angle 1 EB be¬ 
ing fuppofed the fame in both.) . 

It appears, from the procefs of demon fixation, that 
the curve EMH falls without or within the equicurve 

circle according as its conjugate curve BKF does. Al¬ 
fo when BKF cuts BQR, HME alfo cuts it. But if 
FOB is on the fame fide of QB on both fides of the 
interfedtion B, the curve HME is alfo on the fame fide 

of it on both fides of the contad E. It is alfo very 
clear, that the contact or approach to coalefcence be¬ 
tween the curve and its circle of curvature, is fo much 
the clofer as the conjugate curve BKF comes nearer 

to the adjoining arch of this circle. It muft be the 
clofeft of all when KB touches QB, and it muft be the 
leaft fo when KB touches EB, or has EB for an af- 
fymptote. The fpace QBK is a fort of magnified pic¬ 
ture of the fpaee MER; and we have a fenhble pro- 
portion of TQto TK as the reprefentation of the pro¬ 
portion of TM to TR, quantities which are frequently 
evanefcent and infenfible. When QBK is a hmte angle, 

that is, when the tangents of BQjmd BK do not com- 
cide, the angle QBK can be meafmed. But no retti- 
lineal angle can be contained as an unit in the curvi 1- 
neal angle MER. They are incommenfurable, or in¬ 

comparable. Let the curve KB touch the circle QB 
without cutting it. This angle is equally incomparable 
with the former QBK ; yet it has a counterpart in 
MER. This muft be incomparable with the former in 
the fame manner ; for there is the fame proportion be¬ 

tween the individuals of both pairs. Thus it appears 
plainly, that there are curvilineal angles incomparable 
with each other. Yet are they magnitudes of one kind ; 
-becaufr the fmalleft rectilineal angle.muft certainly con¬ 

tain them both ; and one of them contains the other. 
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But, further, there may be indefinite degrees of this co- Involution^ 

alefcence or clofenefs of contad between a curve and a ' v ^ 

circle. The fir(l degree is when the fame right line 
touches both* I his is a Jlmple contatl, and may obtain 
between any curve and any circle. The next is when 
EMH and ERB have the fame curvature, and when 
the conjugate curve FKB intellects the circle QJd in 
any afiignable angle. i his is an ejaculation* I he thiid 
degree of contad, and fecond of ofeulation, is when the 
curve KB touches the circle QB, but not fo as to of- 
cuiate. The fourth degree of contad, and third of of- 
cuiation, is when KB and QB have the fame curvature 
or ofculate in the firft degree of ofeulation. This gra¬ 
dation of more and more intimate contad, or (more pro¬ 
perly fpeaking) of approximation to coalefcence, may 
be continued without end, “ neque novit natura limitem,” 

the contad of EM and ER being always two degrees 
clofer than that of BK and BQ^ Moreover, in each 
of thofc cl a fie s of contad there may be indefinite de¬ 
grees. Thus, when EM and ER have the fame cur¬ 
vature, the angle QBK admits of indefinite varieties, 
each of which afeertains a different clofenefs of contad 
at E. Alfo, though the angle QBK fhould be the fame, 
the contad at E will be fo much the clofer the greater 

the chord EB is. 
For TR : TM = TK : TQ_ 

Therefore RM : TR = KQj KT 
Or RM : KQ = TR : TK 5 = TR X TQj 

TK X TQ, = TE2 : TK X TQ. 
Therefore, when TE is given, RM (which is then the 

meafure of the angle of contaa) is proportional to KO 
direaiy, and to the redangle TK X TQjnverfely; and 

when KQis given, RM is lefs in proportion as Ki X 

TQ is greater. In the very neighbourhood of F. and 

B, it is plain that KT X TQJs very nearly equal to 

EB'2, and therefore ultimately RM : KQj= El : EB1. 
It will greatly affift our conception of this delicate 

fnbjea, ifwe view the origin of thefe degrees of con¬ 
taa as they are generated by the evolution of lines. 
A thread evolving from a polygon EDCBA (fig. 13.) 
deferibes with its extremity a a line edbca, confuting 
of fucceffive arches of circles united in fimple contacts. 
If it evolve from any continuous curve CBA, after ha- 
viiicr evolved from the lines ED, BC, the arch rd will 
be united with the circular arch d c by ofeulation of the 
firft degree. If any other curve FC touch this evolute 
in a fimple contaa, and if the two curves FCBA arid 
DCBA are both evolved, they will touch each otner in 

a fimple ofeulation in that point where they have the 
fame radius. If FC touches DC in a fimple ofcula- 
tion, the evolved curves will touch in an ofeulation of 
the fecond degree; and, in general, the ofcu.ation of the 
two generated curves is a degree clofer than that of their 

evolute* ; and in each (late of one of the oiculations. 
there is an indefinite variety of the other, according to 

the length of its radius of curvature. All this is very 
clear ; and (hews, that thefe degrees of contaa do not 
indicate degrees of curvature, one of which infinitely 

exceeds another ; for they are all finite. 
The reader will do well to remark, that the magni- 

tude, which is the fubjeft of the above proportions, 
which is really of the fame kind in them all, and conii- 
dered as fufceptible of various degrees and orders of m- 
finitefimals, is not curvature, but lineal extenlion. it 

is 11M, the fubtenfe of the angle of contact MER. « 
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Involution, j8 th$ linear reparation from the tangent, or from the 

v " equicurve circle. It is, however, ufually confidered as 
the meafure of curvature, or the proportions of this line 
are given as the proportions of the curvature. This is 
inaccurate ; for curvature is unqueflionably a change of 
direction only. As this line has generally been the in- 
terefling objedl in the refined finely of curve lines, efpe- 
cially in the employment of it in the difeuflions of me¬ 
chanical philofophy, it has attracted the whole atten¬ 
tion, and the language is now appropriated to this con- 
fideration. What is called, by the moil eminent ma¬ 
thematicians, variation of curvature, is, in fadl, varb. 
tion of the fubtenfe of the angle of contadt. But it is 
heceffary always to diftinguifh them carefully. 

Variation of curvature is the remaining objedt of our 
attention. 

Curvature is uniform in the circle alone. When the 
curvature of the arch EMH (fig. u.) decreafes as we 
recede from E, the arch, being lefs defied from its 
primitive diredlion ET than the arch ER, mud fepa- 
rate lefs from the line ET, or mud fall without the 
arch ER. . The more rapidly its curvature decreafes, 
the deferibing point mud be left more without the cir¬ 
cle. It mud be the contrary, if its curvature had increa- 
fed from E toward M. rt,may change its curve equably 
or unequably.^ If equally, there mud be a certain uni¬ 
form rate, which would have produced the fame final 

•change, of diredlion in a line of the fame length, bend¬ 
ing it into the uniformly incurvated arch of a circle. 

It,is not fo obvious how to edimate a rate of variation 
of curvature ; and authors of eminence have differed in 
this edimation. 'Sir Ifaac Newton, who was much in- 

tereded in this difcuflion, in Ins dudies on univerfal 
gravitation, feems to have adopted a rneafure which bed 
fuited his own views ; and has been followed by the 
greater number. He gives a very clear conception of 
what he means, by dating what he thinks a cafe of an 
invariable rate of variation. This is the equiangular 
fpiral, all the arches ot which, comprehended in equal 

angles from the centre, are perfe&ly fimilar, although 
continually varying in curvature. He calls this a curve 

equably variable, and makes its rate of variation 
(edimated in that fenfe in which it is uniform) the 
meafure of the rate of variation in all other curves. Let 
us fee in what refpedl its variation of curvature is con- 
dant. ^ It may be deferibed by the evolution of the 
fame ipiral in another pofition (fee fig. 6.), and the ra¬ 
tio between the radius of the evolute and that of the 
evolutrix: is always the fame; or (which amounts to the 
fame thing) "the arch of the evolutrix bears to the evol¬ 
ved arch of the evolute a cowdant ratio. The curva¬ 

ture of the fpiral changes more rapidly in the fame pro¬ 
portion as the ratio of the evolved arch to the arch of 

the evolutrix generated by it is greater, o.r as it cuts the 
radii in a more acute angle* Thefe arches rnay be infi- 

nitefimal ; therefore the fra&ion flllxion of cvolutc ex¬ 
fluxion of evolutrix 

prefles the rate of the variation of curvature in this fpiral. 
Now let abed (fig. 13. ) be any other curve, and ABCD 

Its evolute; let p be the centre of curvature at the point 
B o the evolute, and Bo the evolved arch; draw the ra- 
&npB,po, Btn, o n; join pm, and draw B q perpendi- 

cuar to p 77z. It is evident that m n and B 0 have the 
fame ratio with B m and B p ; and that thefe two fmall 

arches may be conceived as being portions of the fame 
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equiangular fpiral (perhapa in another pofition), of which involution, 
q is the centre ; and that p is in the curve of another of —v—- 
the fame. For qp : q B = q B : q M, = / B : B m ; 

therefore the ratio of thefe infinitefimal arches mn and 
B 0 will exprefs the rate of variation in any curve. This 

is evidently equivalent to faying, that the variation of 
curvature is proportional to the fluxion of the radius of 
curvature directly, and the fluxion of the curve inverfe- 

ly. For mn and Bo are ultimately as thofe fluxions, 

. — r 
and 1S e(luiv;‘i,;nt ^ -r—, where a is the arch of 

Z 

the fpiral, and r the evolved radius of the other. Ac¬ 

cordingly, this is the enunciation of the indi x of va¬ 

riation given by Newton : (See Newton’s Fluxions, 

Prob. VI. $ 3.) Therefore, what Newton calls a uni¬ 
form variation of curvature, is not an increafe or dimi¬ 
nution by equal arithmetical differences, but by equal 
proportions of the curvature in every point. The va¬ 
riation of curvature in fimilar points of fimilar arches is 
fuppofed to be the fame. 

It is evident that this ratio is the fame with that of 
radius to the tangent of the angle pm B, or of 1 to its 

tabular tangent. The tangent therefore of this angle 
correfponding to any pbint of a curve is the meafure bf 
the variation of curvature in that point. Now it may 
be (hewn (audit will appear by and bye), that the 
fluxion of TK in fig. 1 1 .or the ultimate value of KO, 

is always yds of the fluxion of the radius of curvature. 
Therefore the tangent of the angle QJBK is always yds 
of that of pm B; and therefore the angle QBK, which 
we have feen to be an index of the clofenefs of contaft, 
is alfo the index of the variation of curvature. (See 
JlPLaurin, § 386.) 

Sir Ifaac Newton has given fpecimens of the ufe of 
this meafure in a variety of geometrical curves, by means 

of a general exprefiion of 

(fig. 8.), let AB be = ■ 

= r, and BE = p ; we have 

Thus in the curve ABC 

AD - 

N« _ 

B b = 

D d : B b, = X ; Z. 
yr 

DB : y> BN 

Now DB 

BE —y \P> = D J: B by = * ; *. Therefore z = 

Px A r_ yr __ 
, ana • _ . • Now, in every curve which we 

J z p X 

can exprefs by an equation, we can obtain all thefe 

quantities p, y, r, and z, and can therefore obtain the 

meafure of the variation of curvature. It alfo deferves 

particular notice, that this inveftigation of ~ is equiva¬ 

lent with finding the centre and radius of curvature of 
the evolute, by which the curve under confideration is 
generated ; or with finding the centre q (fig. 1 3.) of an 
equiangular fpiral, which will touch oin** curve in m, its 

evolute in B, and the evolute of the evolute in p, if put 
into different pofitions when neceffary. This leads to 
very cuiious fpeculations, for which, however, we have 

no room. It has been faid, for inllance, that the cur¬ 
vature at the interfe&ion of a cycloid with its bafe is 
infinitely greater than that of any circle. If the evolu¬ 
tion of the cycloid begin from this point, the curvature 

cf its evolutrix will be infinitely greater-Hill upon the 

fame principles; and we fhall have one infinitely greater 

than 



tnvolutor.. 

T N V [ 3 
than this by evolving it. Yet all thefe infinites, multi¬ 
plied to infinity, are contained in the central point of 
every equiangular fpiral! In like manner, there are 
evolutrixes which coincide with a flraight line, and 

others of infinitely greater reditude, and dill they are 
curves. Can this have any meaning ? And can it be 
reconciled with the legitimate reafoning from the fame 
principles, that all thefe curvatures and angles of contact 
are producible by evolution ; and that they may be, and 
certainly are every day defcribed, by bodies moving m 
free fpuce, and added on by accelerating forces directed 

to different bodies ? 
The parabola (conical) is the molt fimple ot all the 

lines of unequably varying curvature, and becomes a 
very good ftandard of comparifon. In the parabola 

ABC&(fig* 8.) let the parameter be 2 a. The equation 

is then 2 ax ~ y* ; BE ~ a ; p, or BE .— Vf T*./ 
DQ = a + 2 x (by what was formerly demonitrated). 

pa + zpx 
Moreover,DB : BE = DQj BN; and BN =-- ’ 
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DE. In the parabola, \vhofe equation is 2 a x rz y5, Involution, 

. Joan. 

we have — zz —. In an ellipfe, whofe equation is v 

3—31. 
2 a x • • b x1 = ywe have ~ XDBXDE, 

and in the hyperbola, whofe equation is 2 a x + b x2. 

A is =: ? —X DB X DE. This ratio, in all the 
8 * 

three fe&ions, is always as the tangent of the angle 
contained between the diameter and the normal at the 

point of contact. By this we may compare them with 
a parabola. In the cycloid at the point E (fig. 5.) 

A is = tan. A EKM, &c. See. 

All thefe things may be traced in the obfervations 
made on fig. II. and 12. When the angle BET is a 
right angle, the angle KBQjndicates it direttly, its 

~ r. Thefe equations give 2 a x zz 2 y y, — 2 p p > 

aP ^ 2 X_PA~ — r Now making x = I, and 
a 

• . a y y 
reducing the equations, we obtain y = —-; p-— > 

= JL; and ; = aJ±±d±ll. 
P ' ? . . 

With thefe values of y, p, r, we obtain a numerical 

value of iL!l moft readily. Thus in order to obtain 

P 
the index of variation of curvature in the point where 
the ordinate at the focus cuts the parabola, make a = 1. 

Then 2 x = /; x = i>y (= V 2 x) = I ; y (= y) 

tangent being always — —r. It is eafy alfo to fee, 

° ' 3.* 
that when the curve EMH is a parabola, the line BKF 
is a ftraight line parallel to ET. It is alfo plain, that by 
the fame fteps that we proved that no circle can pafs 
between this parabola and its equicurve circle ERB, fo 
no other parabola can pafs between them. Indeed the 
fame reafoning will prove that no curve of the fame 
kind can pafs between any curve and its ofculating 
circle. In many cafes, it is more eafy to reafon from 
the curvature of a curve, by comparing it with an equi¬ 
curve parabola than with an equicurve circle ; particu¬ 

larly in treating of the curvilineal motions of bodies in 
free fpace, actuated by defleCting forces. 

If EMH be an ellipfe or hyperbola, BKF is ano¬ 

ther ellipfe or hyperbola (M'Laurin, §. 373). 

= 1 ; p (= a*+ y*) = V 2 ; p (— y ) —v'i. 

and ; (= a-i±^£t±l£) - V 2 X 3- Therefore 

y r = 3, = the index of variation in the point B when 

P 
D is the focus of the parabola ; that is to fay, the 
fluxion of the radius of curvature is three times the 

fluxion of the curve. 
The index of variation, where the ordinate is equal 

to the parameter, is had by making x — 2. .This gives 

y zz 2;jy = i;/>=y/5>/>=:V/T> and r = 3 5. 

Wherefore y~ zz 6, which is the index of variation. 

P . 
Moreover, fince p and r are in a conftant ratio, it ap¬ 
pears that the index of variation of curvature in the pa¬ 
rabola is proportional to the ordinate y. It is always 

ordinate . , ... , . 
zz 6-; and thus, with very little trouble, we 

parameter 
can deferibe the evolute of its evolute, L e. of the ferah 

cubical parabola. 

In like manner, it may be fhewn that in all the conic 

fections A is always proportional to the re&angle of 
z 

the ordinate DB and the fubnormal DE, or to DB X 

We have thus endeavoured to introduce our readers 
into this curious branch of fpeculative geometry. An 
introduction is all that can be expc&ed from a work of 
this kind. We have enlarged on particular points, in 
proportion as we thought that the notions entertained 
on the fubjeCl were inadequate, or even vague and in- 
diftinft ; and we hope that fome may be incited to ac¬ 
quire clearer conceptions by going to the fountain head. 
We conclude, by recommending to the young geome¬ 
ter the perufal of the Fluxions of Sir Ifaac Newton, 
after he has read SM.auriiBs Chapter with care. He 
will probably be furprifed and delighted with feeing 
the whole compreffed by a mailer’s hand into fuch nar¬ 
row compafs with fuch beautiful perfpicuity. 

JOAN d’Arc, the maid of Orleans, has been va- 
rioufly charaCferifed ; but all now agree, that fhe was 
worthy of a better fate than the horrid death fhe was 
doomed to die. (See Joan d’sfrc, EncycL) But did 
fhe a&ually die that death? An ingenious writer in 
the Monthly Magazine has proved, we think, that fhe 

did not. 
The bifhop of Beauvais (fays he) is accufed by all 

parties of treachery and trick in the conduCl of the 

trial: it was his known propenfity to gain his ends by 
flratagem, craft, manoeuvre, fraud, dexterity. He feeks 
out, and brings forward, fuch teftimony only as relates 

to ecclefiaftical offences, and then hands over the deci- 
. lion 
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Toa", f?on to the fecular judges, whofe clemency he invokes. 

.Joan fays to him publicly, “You * prcmifed to lrftore 

* Villenet ir,e to tbe church, and you deliver me to my enemies.” 
ITipoire ile The intention of the bifhop, then, mud have been, that 
France, the fecular judges, for want of evidence, fhould fee no of- 
tcn^iv. f>nce againft the Hate; as the clerical judges, notwith- 

flanding the evidence, had declined to fee any againft 
the church. A fatal fentence was, however, pronoun¬ 

ced ; and the fulfilment of it entrufted to the ecelefiafti- 
cal authorities. Immediately after the auto da fe, one 
of the executioners ran to two friars, and laid, “ that 
lie had never been fo (hocked at any execution, and that 

f Pnfquter the Englifh had built up f a fcaffolding of plafter (un 

tTOrleans ez^afavc^ ('e P^lire) F) lofty, that be could not approach 
tb- culprit, which mud have caufcd her fufferings to 
he long and horrid.” She was therefore, by fome un- 

tifual contrivance, kept out of the reach and observa¬ 
tion even of the executioners. 

Some time after, when public comm deration had 
fucceeded to a vindictive bigotry, a woman appeared 

t Fifloire de at Metz J, who declared herfelf to be Joan of Arc. 

lfiarl'Abbi was everywhere welcomed with zeal. At Or- 
Lenglet. Sceleans, especially, where Joan was well known, (lie was 
•Mo Me- received with the honours due to the liberatrefs of the 
ianges Cu- town. She was acknowledged by both her brothers, 

TdetM°ZdJean andPierre d,Arc* °n teftimony fine was 
me manu- marr«d b7 a gentleman of the houfe of Amboife in 
i'eript au- M3^* At tbeir felicitation her fentence was annulled 
thorities ci-.in 1456. The Parisians, indeed, long remained incre- 

co^tinuatordldous : tbey mud e^e have punifhed thofe ecclefiadics, 
of Velly. rwhofe humanity, perhaps, confpired with the bifhop 

of Beauvais to withdraw her from real execution down 
a central chimney of brick and mortar ; or, as the ex¬ 
ecutioner called it, a fcaffoldiug of plader. The king, 

foV the woman feems to have fhunned no confronta¬ 
tion, is dated to have received her with thefe words : 

Pncelle, ni amie, foye% la ires lien revenue, au nom de 
DieuShe is then faid to have communicated to him, 
kneeling, the artifice pra&ifed. Can this woman be an 

impodor \ Our author thinks not, and appeals to 
Voltaire, who, in his profe works, feems willing to al¬ 
low that fhe was not, as is too commonly imagined, one 
of thofe half infane enthufiads, employed as tools to 
work upon the vulgar; whom the one party endeavour¬ 
ed to cry up as a prophetefs, and the other to cry 
down as a witch; but that fhe was a real heroine, fu- 
.perior to vulgar prejudice, and no lefs remarkable by 
force of mind than for a courage and Hxength unufual 
in her fex. This opinion is certainly countenanced by 
her behaviour in adverfity, and during her trial, which 

was firm without in faience, and exalted without affec¬ 
tation. 

JONES (Sir William), who was dyled by Johnfon 
the mod enlightened of men, was the fon of William 
Jones, Efq. one of the lad of thofe genuine mathema¬ 
ticians, admirers, and contemporaries of Newton, who 
cultivated and improved the fciences in the prefent cen¬ 

tury. Our author was born on the 28th of September 
*746, and received his education at Harrow fchool, 
under the care of Hr Robert Sumner, whom he has ce¬ 
lebrated in an eulogium which will outlad brafs or 
marble. We are told that he was £T clafs-fellow with 
Hr Parr, and at a very early age difplayed talents which 

gave his tutor the mod promifing expectations, and 
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which have fmee been amply juftified. From Harrow Jotits 
he was lent to Univerfity college, Oxford, where the ;-v—1 
rapidity and elegance of his literary acquifitions excited 
general admiration ; while a temper, ardently generous, 
and morals perfectly irreproachable, procured him tefti- 
lnonies of the mod valuable efteein. The grateful af- 
feCtion which lie always cheriflied for that venerable 
feat of learning, did as much honour to his fenfibility, 
as Oxford hcrielf has received by enrolling him among 
the number of her Tons. 

In the twenty-third year of his age he travelled 
through France, and redded fome time at Nice, where 
he employed himfelf very differently from mod other 
young men who make what is called the tour of Eu¬ 
rope. Man. and the influence of various forms of go- 

vernment, were the principal objeCts of his inveftigation ; 
and in applying the refult of his inquiries to the date 
of his own country, he mingled the folicitudes of the 
Patriot with the honed-partialities of an Englifhmar.. 

Mr Jones’s fird literary work was a tranflation in¬ 
to French of a Perfian manufeript, entitled “ Hijloire 
de Nadir Sbab, connu fous le nom de Thahmas Kult 
Khan, Emperetir de Perfe,” in two vols 4to ; the hido- 
ry of which performance we fliall give in his own 
words: “ A great northern monarch, who vifited 
this country a few years ago, under the name of the 
Prince of Travendal, brought with him an eadern ma¬ 
nufeript, containing the life of Nadir Shah, the late fo- 
vereign of Perlia, which he was defirous of having 
tranflated in England. The feeretary of date, with 
whom the Hanifii minifter had converfed upon the fub- 
jeCt, fent the volume to me, requeding me to give a li¬ 
teral tranflation of it in the French language ; but [ 
wholly declined the talk, alleging for my excnfe the 
length of the hook, the drynefs of the fubjeCl, the dif¬ 
ficulty of the flyle, and chiefly my want both of lei- 
fure and ability to enter upon an undertaking fo fruit- 
lefs and fo laborious. I mentioned, however, a gentle¬ 
man, with whom I had not then the pleafure of being 

acquainted, but who had didinguidied himfelf by a 
tranflation of a Perfian hiftory, and was far abler than 

myfelf to fatisfy the king of Denmark’s expedations. 
The learned writer, who had other works upon his 
hands, excufed himfelf on the account of his many en¬ 
gagements ; and the application to me was renewed. 
It was hinted, that my compliance would be of no fmall 
advantage to me at my entrance into life ; that it would 
procure me fome mark of diftinCtion which might be 
pleafing to me; and, above all, that it would he a reflec¬ 
tion upon this country, if the king fhould be obliged to 
carry the manufeript into France. Incited by thefe 
motives, and principally by the lad of them, unwilling 
to be thought churlifh or morofe, and eager for the 
bubble Reputation, I undertook the work, and fent a 
fpecimen of it to his Danifh Majedy; who returned his 
approbation of the dyle and method, but delired that 
the whole tranflation might be perfetdly literal, and the 
oriental images accurately preferved. The tafk would 
have been far eafier to me, had I been dire&ed to finifh 
it in Latin ; for the acquifition of a French dyle was 
infinitely more tedious ; and it was neceffary to have 
every chapter correded by a native of France, before 
it could be offered to the difeerning eye of the public, 

fince in every language there are certain peculiarities of 

idiom, 
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Jonw. idiom, and nice ffiades of meaning, which a foreigner 

can never learn to perfection. But the .work, how ar¬ 
duous *and unpleafing foever, was completed in a year, 
not without repeated hints from the fecretary’s office 
that it was expected with great impatience by the 
Court of Denmark.” The tranfiation of the Hiilory 
of Nadir Shah was publiffied in the lnmmer of the year 
1770, at the expence of the tranilator ; and forty co¬ 
pies upon large paper were lent to Copenhagen ; one 

of them bound with uncommon elegance for the king 
* Preface tohimfelf, and the others as prefents to his courtiers *. 

t^f N What marks of diilin&ion our author received, or 

Shot* 1773 what fruits he reaped for his labour, he has not thought 
proper to difclofe ; but if any dependence is to be 
placed on common fame, the reward bellowed upon 
him for this laborious talk confided only in the thanks 
of his Danilh Majefty, and the honour of being enroll¬ 
ed in the Royal Society of Copenhagen. That dif- 
tin&ion was indeed accompanied with a letter, recom¬ 
mending the learned tranilator to the patronage ot his 
own fovereign : but, in the interim, his friend Lord 
Dartmouth, who was to have delivered it, had refign- 
ed his office of fecretary of date, and the letter, vve 
are told, was never prefented. 

There is reafon to think, that this early and fevcre 
disappointment made a deep impreffion on his mind, 
and induced him to renounce the mufes for a time, and 

to apply himfelf with affiduity to the dndy of jurif- 
prudence. This we think apparent, from the d)le in 
which he writes of his return from the continent, and 
of the death of his beloved preceptor Dr Sumner. 

“ When I left Nice, (fays he) where I had re Tided 

nearfeven months, and after traveling almod all France, 
returned to England, I mod ardently delired to pafs 
feveral years more in the dudy of polite literature ; as 
then, I thought, I might enter into public life, to 
which my ambition had always prompted me, more 
mature and prepared : but with this fruit of my leifure, 
either fortune, or rather Providence, the difpofer of all 

human events, would not indulge my doth ; for on a 
fudden, I was obliged to quit that very literature to 
which, from my childhood, I had applied myfelf; and 
lie who had been the encourager and affidant of my 

dudies, who had inftrudted, taught, formed me fucli as 
I was, or if I am any thing at all, Robert Sumner, 

within a year after my return, was fnatched away by 

an untimely death.” 
In 1771 Mr Jones publiffied Diflertation fur la Lite¬ 

rature Orientate, 8vo, and this was followed by Lett re 
a Morfieur Du p*#*9 Jans laquelle eft compris 
P Ex amen de fa Lradu 8 ion des Litres aitribues a 'Loro- 
afire, 8vo. The differtation offered a favourable fpe- 
eimen of the author’s abilities as a liiiguid and as 
a critic ; and the letter contained a fpirited vindica¬ 
tion of the univeriity of Oxford, from the very Scurri¬ 
lous reproaches, in which its incompetency in Oriental 
literature was afferted by the illiberal tranilator of the 
fuppofed works of the Perfian philofoplier. 

In the fame year he gave to the public, ** A Gram¬ 
mar of the Perfian language,” qto, and at the fame 
time propofed to republiffi Meniniki’s Dictionary, with 
improvements from De Labroffee's Ga%ophylacium Lin¬ 
gua P erf arum, and to add in their proper place an Ap¬ 
pendix fubjoined to Gehanaguire’s Perfic Dictionary. 

The Grammar has been found extremely ufeful, and 

Suppl. Vol. II. Part I. 
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lias been reprinted feveral times ; but the deiign of the Jcne*- 
Dictionary, though an object of even national imper- v'“~" 

tance, for want of due encouragement- was obliged to 
be laid afide. 

In 1772 he publiffied “ Poems; confiding chiefly 
of Translations from the Aliatic Languages. To which 
are added two Effays ; 1. On the Poetry of the Eaftern 
Nations. 2. On the Arts commonly called Imita¬ 
tive,” 8vo, which in 1777 he republiffied with the ad¬ 
dition of fome Latin Poems, every way worthy of their 
author. On the 18th June 1773, he took the degree 
of Mailer of Arts, and the fame year publiffied “ The 
Hiilory of the Life of Nadir Shah, King of Perfia. 
Extracted from an Eaftern Manufcript, which was 
tranllated into French by order of his Majefty the King 
of Denmark. Wih an Introduction, containing, 1. A 
Defcription cf Alia according to the Oriental Geogra¬ 
phers. 2. A ffiort Hiffiory of Perfia from the earlieft 
Times to the prefent Centu v : And an Appendix, 
confiding of an Effay on Aliatic Poetry, and the Hif- 
tory of the Perfian Language, To which are added 
Pieces relative to the French TranOation,” 8vo. Our 
author having at this period determined to dudy the law 
as a profeffion, and to relinquiffi every other purfuit, 
our readers will not be difpleafed with the following 
extradl, relating to this refolution, which concludes the 
preface to the hiilory now under confideration : 

“ To conclude ; if any effential midakes be detect¬ 
ed in this whole performance, the reader will excufe 
them, when he reflects upon the great variety of dark 
and intricate points which are difeuffed in it ; and if the 
obfeurity of the fubjedl be not a fufficient plea for the 
errors which may be difeovered in the work, let it be 
confidered, to ufe the words of Pope in the preface to 
his juvenile poems, that there are very few things in 
this collection which were not written under the age of 
five-and-twenty : moll of them indeed were compofed 
in the intervals of my leifure in the South of France, 
before I had applied myfelf to a dudy of a very differ¬ 

ent nature, which it is now my refolution to make the» 
foie object of my life. Whatever then be the fate of 
this production, I ffiall never be tempted to vindicate 
any part of it which may be .thought exceptionable ; 
but diall gladly refign my own opinions, for the fake 
of embracing others, which may feem more probable ; 
being perfuaded, that nothing is more laudable than 
the love of truth, nothing more odious than the obfti- 
nacy of perfifting in error. Nor ffiall 1 eafily be in¬ 
duced, when I have diilnirdened myfelf of two other 
pieces which are now in the prefs, to begin .any other 
work of the literary kind ; but ffiall confine myfelf 
wholly to that branch of knowledge in which it is my 
chief ambition to excel. It is a painful confideration, 
that the profeffion of literature, by far the mod labo¬ 
rious of any, leads to no real benefit or true glory 
whatfoever. Poetry, fcience, letters, when they are 
not made the foie bufinefs of life, may become its or¬ 
naments in profperity, and its moil plealing confolation 
in a change of fortune ; but if a man addidls himfelf 
entirely to learning, and hopes by that, either to raife 
a family, or to acquire, what fo many wiffi for, and fo 

few ever attain, an honourable retirement in his decli- 
ning 3ge, he will find, when it is too late, that he has 
miftaken his path ; that other labours, other ftudies, are 

neceffary; and that unlefs he can affert his own inde- 
E pendence 
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pendcnce in allive life, it will avail him little to be fa¬ 
voured by the learned, efteenied by the eminent, or re- 
commended even by kings. It is true, on the other 

hand, that no external advantages can make amends for 
the lofs of virtue and integrity, which alone give a 
per fell comfort to him who pofTefles them. Let a 
man, therefore, who willies to enjoy, what no fortune 
or honour can bellow, the blefiing of felf-approbation, 

afpire to the glory given to Pericles by a celebrated 
hrtlorian, of being acquainted with all ufeful know¬ 
ledge, of exprefling what lie knows with copioufnefs 
and freedom, of loving his friends and country, and of 
difdaining the mean purfuits of lucre and interefl : this 
is the only career on which an hondl man ought to 
enter, or from which he can hope to gain any folid 

happiiiefs.” 
The next year he published Poefeos Afiatica Com- 

mentariorum JAbrl Sex, cum Appendice ; fubjicitur Pinion, 
feu Mifcellaneorum Liber, 8vo ; and purfuing his pur- 
pofe of applying to the fltidy of the law, we hear no 
more of him from the prefs (except the new edition of 
his Poems), until the year 1779. In this interval he 
was called to the bar, and attended Weftminfter-hall 
and the Oxford circuit, where he obtained but little 
hufinefs. He was however appointed a comnriifiioner 
of bankrupts by Lord Bathurii, who is fuppofed to 
have intended to exert his interefl to procure his nomi¬ 

nation to the bench in the Eaft Indies. 
He publilhed in thi3 year, “ The fpeeches of Ifeus, 

in caufes concerning the law of iucceffion to property 
at Athens ; with a preparatory difcourfe, notes critical 
and hiftorical, and a Commentary, 4to.” In this valu¬ 
able work, the talents of the fcholar, the critic* and the 
lawyer, combine to elucidate a very important part of 
jurifprudence ; for, “though deep refearches into the le¬ 

gal antiquities of Greece and Rome (as he obferves in 
iiis Commentary) are of greater ufe to fcholars and 
contemplative perfons, than to lawyers and men of 
bufinefs; though Bra&on and Lvttleton, Coke and 
Rolle, are the proper obje&s of our ftudy ; yet the 

ableft advocates, and wifeft judges, have frequently em- 
bellifhed their arguments with learned allufions to an- 

tient cafes ; and fuch allufions, it mud be allowed, are 
often ufeful, always ornamental; and, when they are 
introduced without pedantry, never fail to pleafe.” 
The work was dedicated in a flyle of refpe&ful grati¬ 

tude to his patron Lord Bathurii. 
In the year 1780, we find our author a candidate 

to reprefent in parliament the univerfity of Oxford. He 
had for fome time refided but little in the univerfity, 
and therefore laboured under fome difadvantages ; but 

he did not meanly court the fupport of any man. In 
a paper, which was circulated on. that occafion, his 

friends, who were numerous, declare, that they have 
•* neither openly folicited, nor intend openly to folicit, 
votes for Mr Jones within the Univerfity itfelf, becaufe 
he will never become the inftrument of diilurbing the 

calm feat of the Mufes, by confenting to any fuch fo- 
licitation for himfelf or for any man whatever. His 
own applications have been, are, and will be, confined 
to thofe only who have profeffed a regard for him, and 
who have no votes them/elves : the Mailers of Arts in a 
great univerfity, whofe prerogative is cool reafon and 

impartial judgment, mud never be placed on a level 
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with the voters of a borough, or the freeholders of a 
county. Even in proceeding thus far, he does not fet 

the example, but follows it ; and his friends would ne¬ 
ver have printed any paper, if they had not thought 

themfelves justified by the conduit of others. 
tfi For the firil arid the lail time, they beg leave to 

fugged, that no exertions mud be fpared by thofe who 
either perfonaily or by reputation, approve the character 
of Mr Jones ; into which, both literary and political, as 

well as moral, his friends defire and demand the drilled 
ferutiny. For his univerfity he began early to pro¬ 

voke, and poffibly to incur, the difpleafure of great and 
powerful men : For his univerfity he entered the lifts 

with a foul-mouthed and arrogant Frenchman, who had 
attacked Oxford ill three large volumes of mifreprefen- 
tation and feurrility : For his univerfity he religned, 
for a whole year, his favourite ftudies and purfuits, to 
fave Oxford the diferedit of not having one of her fons 

ready to t ran (late a tedious Perfian manufeript. To 
Oxford, in fhort, he is known to be attached by the 
flrongeft pofiible ties; and only regrets the necefiity of 
abfenting himfelf from the place in which of all others 

he molt delights, until the event of the prefent compe¬ 
tition fhali either convince him that he has toiled in vain 
as a man of letters, or fhali confer on him the great- 
eft reward to which he can afpire. The unavoid¬ 
able djfadvantage of being fo late propofed, and the 
refpe&able fupport with which he is now honoured, 
will feeure 1 *m in all events from the lead difgrace.” 
The application was unfuccefsful, chiefly becaufe his 
own college had fixed upon another candidate, from a 
perfuafion that the immediate appointment of Mr Jones 
to a feat, then vacant on the bench of judges in India, 
was morally certain. 

The riots of that year gave occafion to another 
publication of our author, entitled, “ An Inquiry in¬ 

to the legal Mode of fupprefilng Riots ; with a confti- 
tutional Plan of future Defence,’’ 8vo ; and in J 781 he 
publifhed “ An Effay on the Law of Bailments,” 8vo, 
a very mafterly treatife, which did great honour to his- 
legal abilities. In this laft work he inculcates the ne¬ 
cefiity of deeply exploring the grounds of the common 

law ; and fpeaking of Blackftone, (he fays) “ his com¬ 
mentaries are the moil correll and beautiful outline 
that ever was exhibited of any human fcience ; but they 
alone will no more form a lawyer, than a general map 
of the world, how accurately and elegantly foever it 
may be delineated, will make a geographer.” 

In this year he likewife recalled his mufe in an Ode on 

the nuptials of Lord Vifcount Althorpe, who had been 
his pupil, to Mifs Lavinia Bingham. This beautiful 
little poem is preferved in the European Magazine for 

January 1785,, and we think in other periodical publi¬ 

cations. 
From many circumfiances which might be colle&ed 

together, it would appear that our author at this junc¬ 
ture did not coincide in opinion with thofe who had the 
dire&ion of government, nor did he approve the-mea- 

fures at that period adopted.—With thefe fentiments 
he feems to have been felelled aj a proper perfon to be 
introduced as a member of the Conftitutional Society. 

Could he have forefeen the degeneracy of fuch affocia- 
tioiis, there is reafon to believe that he would have de¬ 
clined what he condefcended to accept as an honour 5 

Jones. 
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for though an ardent friend to liberty, 

' lny to theoretical innovation, and declares, in a letter 

[ 35 ] 
he was an ene- profecuted fo: 

i 

to'the fecretary, that by the term conftitution, he un- 
derftands, “ the great fyftem of public, in contradic¬ 
tion to private and criminal law, which compnfes-all 
tliofe articles which Blackllone arranges, in his firit 
volume, under the rights of perfons, and of which he 
gives a perfpicuous analyfis. Whatever then relates to 
the rights of perfons, either abfolute rights, as the en¬ 
joyment of liberty, fecmity, and property, or relative, 

that is, in the public relations of magi lira tes and pcop e, 

makes a part of that majeftic whole,^ which we proper¬ 
ly call the conftitution. This conftitutional or public 

law is partly unwritten, and grounded upon immemo¬ 
rial ufage, and partly written or enacted by the legif- 
iative power ; but the unwritten, or common law, con¬ 
tains the true fpirit of our conftitution ; the wntten 
has often molt unj lift ifl ably altered the form of it ; the 
common law is the collected vvifdom of many centuries, 
having been ufed and approved by fucceffive genera¬ 
tions ; but the ftatutes frequently contain the whims of 
a few leading men, and fometimes of the mere indivi¬ 

duals employed to draw them.” 
In 1782 he publifhed “The Mahomedan Law of 

Succefiion to the Property of Inteftates, in Arabic, 
with a verbal Tranflation and explanatory Notes. 4to. 

At length the poll of one of the judges in the Tail 
Jndies, which had beep kept vacant live years, was de¬ 
termined upon being lilled up ; and our author, on the 
4th March 1783, was appointed to that ftation, and 

o-.i the 20th received the honour of knighthood. On 
the 8th of April he married Mifs Shipley, eldeft daugh¬ 
ter of the Biftiop of St Afapli, and almoft immediately 
embarked for the Indies. He had previoufly publilh- 
ed “ The Moallakat ; or, Seven Arabian Poems, which 
were fufpended on the Temple at Mecca, with a tranf¬ 
lation and Arguments,” 4to. To this it was^ intend¬ 
ed to add a preliminary difeourfe and notes.— I he for¬ 
mer to comprife obfervations on the antiquity of the 
Arabian language and letters ; on the dialeCts and cha¬ 

racters of Himyar and Koraifh, with accounts of fome 
Himyarick poets ; on the manners of the Arabs in the 
age immediately preceding that of Mahomed ; on the 
temple at Mecca, and the Moallakat, or pieces of poe¬ 
try fufpended on its wafts or gate ; laftly, on the lives 
of the Seven Poets, with a critical hiftory of their 
works, and the various copies or editions of them pre- 
ferved in Europe, Afia, and Africa. I lie latter to 
contain authorities and reafons for the tranflation of 
controverted paffages ; to elucidate all the obfeure 
couplets, and exhibit or propofe amendments of the 
text; to diretl the reader’s attention to particular 
beauties, or point out remarkable defeCts ; and to throw 
light on the images, figures, and allufions of the Ara¬ 
bian poets, by citations either from writeis of their 
own country, or from fuch of our European travellers 

as beft illuftrate the ideas and cuftoms of Eaitern na¬ 
tions. This difeourfe and the notes have not yet ap¬ 
peared. At his departure for the eaftern world, he 
left, in manufeript, with his brother-in-law the Dean of 

St Afapb, a little trad, entitled “The Principles of 
Government, in a Dialogue between a Scholar and a 
Peafant.” This celebrated dialogue being afterwards 

publifhed by the Dean; and widely circulated by the 

fociety for conftitutional information, the Dean was 
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publiflung a libel, and, if our memory J r'* 

deceives us not, was found guilty. 
Sir William Jones now dropt for ever aft concern in 

party politics, and applied liimfelf to purfuits more, 
worthy of his talents. During his voyage to India, he 
conceived the idea of the Afiatic Society, of which an ac¬ 
count has been given under the title Societies (Encycl), 
and of whofe researches five volumes, replete with much 
curious information, are now before the public. But ar¬ 
dently as his mind was attached to general literature and 
fcience, he was by no means inattentive to the profefilonal 
duties of his high ftation. He had indeed, to ufe his own 
exprefiion, an “ xmdiffembled fondnefs for the ftudy* of 
jurifprudence * and in the character of a judge, dif-* T-mvof 
played the profound knowledge and irreproachable inte-Bailments* 

grity, which, before liis promotion, pervaded his reafon- 
ings as a lawyer, and governed his conduct as a man. 
Unfortunately the intenfe ardour of application, which 
produced bis frequent contributions to the Hock of hu¬ 
man knowledge, added to the unfavourable influence of 
the climate, greatly impaired his health. On this ac¬ 
count, after a refidence of about fifteen years in India, 
he made preparations for returning to England ; but 
death interpofed ; and this illuftnousornament of fcience 
and virtue was taken from the worldym the 27th oi. 
April 1794, in the 48th year of his age, “ It is to 
the fhame of fcepticifm (as one of his biographers well 

obferves), to the encouragement of hope, and to the 
honour of genius, that this great man was a fincere be¬ 
liever in the doCtrines of Chriftianity, and that he was 
found in his clofet in the attitude of addrefting his 
prayer to God.” We (hall give his character as it 
was drawn by Sir John Shore, Baronet, (now Lord 
Teignmouth) in a difeourfe delivered at a meeting ot 

the Afiatic Society, held on the 22d of May 1794. 
“ His capacity for the acquisition of languages lia'i 

never been excelled. In Greek and Roman literature, 

his early proficiency was the fubjeCt of admiration and 
applaufe ; and knowledge of whatever nature, once ob¬ 
tained by hin/t, was ever afterwards progrefllve. The 
more elegant dialeCts of modern Europe, the French, 
the Spanifh, and Italian, he fpoke and wrote with 
the greateft fluency and precifion ; and the German 
and Portuguefe were familiar to him. At an early 
period of life his application to Oriental literature com¬ 
menced ; he ftudied the Hebrew w ith eafe and fuccefs; 
and many of the moil learned Afiatics have the can¬ 
dour to avow7, that his knowledge of Arabic and Per- 
fian was as accurate and extenfive as their own ; he was' 
alfo converfant in the Turkifh idiom, and the Chinefe 
had even attracted his notice fo far as to induce him to 
learn the radical characters of that language, w7ith a 
view perhaps to farther improvements. It w7as to be 
expected, after bis arrival in India, that he would eager¬ 
ly embrace the oppoitunity of making himfelf mailer 
of the Sanfcrit ; and the moll enlightened profefTors of 
the doCtrines of Brahma confefs wuth pride, delight, 
and furprife, that his knowledge of their facred dialed 
was molt critically correCt and profound. The Pan¬ 
dits, who were in the habit of attending him, could 

not, after his death, fupprefs their tears for his lofs, nor 
find terms to exprefs their admiration at the wonderful 

progrefs he had made in their feience9. 
“ Before the expiration of his twenty-fecond year, 

he had completed his Commentaries on the Poetry of 
E 2 the 
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Jones, the Afiatics, although a confiderable time afterwards 

v- tlapfed before their publication; and this work, if no 
other monument of his labours exiiled, would at once 
furnifli proofs of his confummate fkill in the Oriental 
disledls, of his proficiency in thofc of Rome and Greece, 
of tafle and erudition far beyond his years, and of ta¬ 
lents and application without example. 

“ But the judgment of Sir William Jones was too 
difeerning to confider language in 3ny other light than 
as the key of fcience, and he would have defpifed the 
reputation of a mere linguift. Knowledge and truth 
were the objedls of all his ftudies. and his ambition was 
to be ufeful to mankind ; with thefe views he extended 
his refearches to all languages, nations, and times. 

“ Such were the motives that induced him to pro- 
pofe to the government of India, what he jullly denomi¬ 
nated a work of national utility and importance, the 
compilation of a copious Digeft of Hindu and Mahome- 
dan Law, from Sanfcrit and Arabic Originals, with an 

ofFer ofjiis fervices to fuperintend the compilation, and 
with a promife to tranflate it. He had forefeen, pre¬ 
vious to his departure from Europe, that without the 
aid of fuch a work, the wife and benevolent intentions 
of the legislature of Great Britain, in leaving to a cer¬ 
tain extent the natives of thefe provinces in pofleflion 
of their own laws, could not be completely fulfilled ; 
and his experience, after a fhort refidence in India, con¬ 
firmed what his fagacity had anticipated, that without 
principles to refer to, in a language familiar to the 

judges of the courts, adjudications amongft the natives 
muff too bften be fubjeft to an uncertain and erroneous 
expofition, or wilful mifinterpretation of their laws. 

“ To the fuperintendance of this work, which was 
immediately undertaken at his fuggeflion, he afiiduouf- 
ly devoted thofe hours which he could fpare from his 

profefiicnal duties. After tracing the plan of the Di¬ 
geft, lie preferibed its arrangement and mode of execu. 
tion, and feledled from the molt learned Hindus and Ma- 

homedans fit perfons for the talk of compiling it : flat¬ 
tered by his attention, and encouraged by his applaufe, 
the Pandits profecuted their labours with chearful zeal 
to a fatisfadlory conclufion. The Molavees have alfo 
nearly finifhed their portion of the work ; but we muft 

ever regret, that the promifed tranflation, as well as the 
meditated preliminary differtation, have been fruflrated 

by that decree, which fo often intercepts the perform¬ 
ance of human purpofes. 

u During the courfe of this compilation, and as auxi¬ 
liary to it, he was led to ftudy the works of Menu, re¬ 
puted by the Hindus to be the oldeft and holieft of le- 
giflators ; and finding them to eomprife a fyftem of re¬ 

ligious and civil duties, and of law in all its branches, 

fo compreheofive and minutely exadt, that it might be 
conftdered as the Inflitutes of Hindu Law, he prefent- 
t*d a tranflation of them to the government of Bengal. 

During the fame period, deeming no labour exceflive 
or fuperfluous that tended in any refpedt to promote 
the welfare or happinefs of mankind, lie gave the pub¬ 
lic an Englifh verfion of the Arabic Text of the Sira- 
jiyah or Mahomedan Law of Inheritance, with a Com¬ 
mentary. He had already (as lias been obferved) pub- 
liflied in England a tranflation of a tradl on the fame 
fabjedl by another Mahomedan lawyer, containing, as 

his own words exprefs, ‘ a lively and elegant Epitome 
of the Law of Inheritance ofZaid.’ 
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“ To thefe learned and important works, fo far out Joret. 

of the road of amufement, nothing could have engaged —dr¬ 
ifts application but that defire which he ever protefted, 

of rendering his knowledge ufeful to his nation, and be¬ 
neficial to the inhabitants of thefe provinces. 

“ I ihould fcareely (continues Lord Teignmouth) 
think it of importance to mention, that he did not dif- 
dain the office of editor of a Sanfcrit and Perfian work, 
if it did not afford me an opportunity of adding, that 
the latter was publifhed at his own expence, and was 
fold for the benefit of infolvent debtors. A fimilar ap¬ 
plication was made of the produce of Sirajiyah.” 

But nothing exhibits the large grafp of Sir William 
Jon es's inihd in fo ftriking a point of view as a paper 
in his own hand writing, which came into Lord Teign- 

mouth’s pofleflion after his death. It was intitled De¬ 

siderata, and propofed for inveftigation the following 
fubjedts relating to the eaftern world. 

India.— 1. The antient geography of India, &c. 
from the Puranas. 2. A botanical defeription of Indian 

plants, from the Cofhas, &c. 3. A. grammar of the 
Sanfcrit language, from Panini, &c. 4. A dictionary 
of the Sanfcrit language, from the 32 original vocabu¬ 
laries and Nirudli. 5. On the ancient mufic of the 
Indians. 6. On the medical fubftances of India, and 
the Indian art of medicine. 7. On the philofophy of 
the ancient Indians. 8. A tranllation of the Veda. 
9. On ancient Indian geometry, aftronomy, and algebra. 

10. A tranflation of the Puranas. 11. A tranflation 
of the Mahabbara and Ramayan. 12. On the Indian 

theatre, 8cc. &c. 13. On the Indian conftellations, 
with their mythology, from the Puranas. 14. The 
hiftory of India before the Mahomedan conqueft, from 
the Sanfcrit Caflimir Hiftories. 

Arabia,—15. The hiftory of Arabia before Maho¬ 
med. 16. A tranflation of the Harnafa. 17. A tranf¬ 
lation of Hariri. 18. A tranflation of the Facaliatul 
Khulafa. Of the Cafiah. 

Perfia,—19. The hiftory of Perfia, from authorities 
in Sanfcrit, Arabic, Greek, Turkith, Perfian ancient 
and modern, Firdauli’s Khrofrau nama. 20. The five 
poems of Nizami, tranflated in profe. 21. A dictio¬ 
nary of pure Perfian Je changire. 

China-22. A tranflation of Schi-cing. 23. The 
text of Can-fu-tfu, verbally tranflated. 

Tartary.—24. A hiftory of the Tartar nations, 

chiefly of the Moguls and Othmans, from the Turkifh 
and Perfian. 

u We are not autliorifed (fays his Lordfhip) to con¬ 
clude, that he had himfelf formed a determination to 

complete the works which his genius and knowledge 
had thus lketched ; the tafle feems to require a period 
beyond the probable duration of any human life ; but 

we, who had the happinefs to know Sir William Jones ; 
who were vvitnefles ot his indefatigable perfeverance in 

the purfuit of knowledge, and of his ardour to accom¬ 

plish whatever he deemed important ; who faw the ex¬ 
tent of his intellectual powers, his wonderful attainments- 

in literature and fcience, and the facility with which all 

his compofitions were made—cannot doubt, if it had 
pleafed Providence to protradt the date of his exiftence,. 
that he would have ably executed much of what he had 

fo extenfively planned.” 
We have already enumerated attainments and works 

which, from their diverfity and extent, feem far beyond 
the 
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Tories, the capacity of the mofl enlarged minds 5 but the ca- 
—v- talogue may yet be augmented. To a proficiency in 

the languages of Greece, Rome, and Alia, he added 
the knowledge of the philofopliy of thofe countries, 
and cf every thing curious and valuable that had been 
taught in them. The do&rincs of the Academy, the 
Lyceum, or the portico, were not more familiar to him 

than the tenets of the Vedas, the mydicifm ol the Sufis, 

or the religion of the ancient Perfians ; and whild, with 
a kindred genius, he perufed with rapture the heroic, 
lyric, or moral compolitions of the molt renowned poets 
of Greece, Rome, and Alia, he could turn with equal 
delight and knowledge to the fublime {peculations or 
mathematical calculations of Barrow and Newton. With 
them alfo he profefled his conviction of the truth of the 

Cliriftian religion ; and lie judly deemed it no mconfi- 
derable advantage, that his refcarehes had corroborated 
the multiplied evidence of Revelation, by confirming 

the Mofaie account of the primitive world. 
In hiseigntlf anniverfary difeourfe to the Afiatic So¬ 

ciety, lie thus express himfelf: “Theological inquiries 
are no part of my prefent fubjed ; hut I cannot refrain 
from adding, that the collection of trafts which we call, 
from their excellence, the Scriptures, contain, indepen¬ 

dently of a divine origin, more true fublimity, more ex- 
quifite beauty, purer morality, more important hiftory, 
and finer drains both of poetry and eloquence, than 
could be collected within the fame compafs from all 
other books that were ever compofed m any age, or 
any idiom. The two parts, of which the Scriptures 

confift, are conneaed by a chain of compofitions, which 
bear no refcmblance in form or dyle to any that can be 
produced from the dons of Grecian, Indian, Peifian, 

or even Arabian learning ; the antiquity of thefe com- 
pofitions no man doubts, and the undrained applica¬ 
tion of them to events long fubfequent to their publi¬ 

cation, is a folid ground of belief that they were ge¬ 
nuine prediaions ; and coiifcquently infpired. 

There were, in truth, few lciences in which lie had 
not acquired confidcrable proficiency ; in mod, his 
knowledge was profound. The theory of mu fie was 
familiar to him ; nor had he negle&ed to make lnmfelf 
acquainted with the intending difeoveries lately made 
in chemidry; “ and I have heard him (fays Lord Teign- 
mouth) affert, that his admiration of the ftru&ure of 
the human frame had induced him to attend for a fea- 

fon to a courfe of anatomical leaures, delivered by his 

friend the celebrated Hunter.” 
His lad and favourite purfuit was the ftudy of bo¬ 

tany, which he originally began under the confinement 
of a fevere and lingering difordcr, . which with mod 
minds would have proved a disqualification from any 
application. It condituted the principal amufement of 
his leifure hours. In the arrangements of Linnaeus, he 
difeovered fvdem, truth, and fcience, which never fail¬ 
ed to captivate and engage his attention ; and from the 
proofs which he has exhibited of his progrefs in botany, 
we may conclude that he would have extended the dif¬ 

eoveries in that fcience. 
It cannot be deemed ufelefs or fuperfluons to inquire 

by what arts or method he was enabled to attain to a 
degree of knowledge almod univerfal, and apparently 

beyond the powers of man, during a life little exceed¬ 

ing 47 years. 
The faculties of his mind, by nature vigorous, were 
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improved by condant exercife ; and bis memory, by 
habitual praftice, had acquired a capacity of retaining vr“ 
whatever had once been impreded upon it. To an un- 
extinguidied ardour for univerfal knowledge, he joined 
a perfeveranee in the purfuit of it which fubdued all ob¬ 
stacles ; Ids dudies began with the dawn, and, during 
the intermiflions of profcflional duties, were continued 
throughout the day; reflection and meditation ftrength- 
ened and confirmed wliat indudry and invedigation had 
accumulated, It was a fixed piinciple with him, from 
which he never voluntarily deviated, not to be deterred 
by any difficulties that were furmountable from profe- 
cuting to a fucccfsful tcimination wliat he had once de¬ 

liberately undertaken. 
But what appeared more particularly to have en¬ 

abled him to employ his talents fo much to his own and 
the public advantage, was the regular allotment of his 
time, and a fcrupulous adherence to the didribution 
which he had fixed ; hence all his dudies were purfued 
without interruption or confufion. He colle&ed infor¬ 

mation, too, from every quarter; judly concluding, that 
fomething might be learned from the illiterate, to whom 
he lidened with the utmod candour and complacency. 

Lord Teignmouth, addreffing himfelf to the Afiatic 

Society, fays, “ Of the private and focial virtues of 
our lamented Lrefident, our hearts are the bed records. 
To you who knew him, it cannot be neceffary. for me 
to expatiate on the independence of his integrity, his 
humanity, probity, or benevolence, which every living 
creature participated ; 011 the affability of his conver- 
fation and manners, or his moded, unaffuming deport¬ 
ment : nor need I remark, that he was totally free 
from pedantry, as well as from arrogance and feli-fuffi- 

ciency, which fometimes accompany and difgrace the 
greattft abilities. His prefence was the delight of every 
fociety, which his converfation exhilarated and impro¬ 

ved ; and the public have not only to lament the lofs 
of his talents and abilities, but that of his example. 

“ To him, as the founder of our inditution, and 

whild lie lived its firmed fupport, our reverence is more 
particularly due. Indru&ed, animated, and encoura¬ 
ged by him, genius was called forth into exertion, and 
moded merit? was excited to dittinguifh itfelf. Anxious 
for the reputation of the fociety, be was indefatigable 
in lfis own endeavours to promote it, whild he cheer¬ 

fully adifled thofe of others. In lofing him, we have 
not only been deprived of our brighteft ornament, but. 
of the guide and patron, on whofe mdru&ions, judge¬ 
ment, and candour, we could implicitly rely.” Though, 
thefe are the fentiments, not only of Lord Teign- 
rnoutli, but, we believe, of every man of letters, we 
tmd there is dill left in Bengal a fufficient love of let¬ 
ters and of fcience to carry on the plan which was form¬ 

ed by the genius of Sir William Jones.. 
JONESIA, is a very handfome middling-fized ra- 

mous tree, found in gardens about Calcutta. In the 

Sanfcrit it is called Sis'oca, and in the Bengalefe Ruj- 
fuck ; but the name Jonefia was given to it by the Afia¬ 
tic Society, who confecrated it to the memory of their 

fird prefident Sir Wiliam Jones. It is. thus described 
by Dr Roxburgh, a member of that fociety :. 

“ Calyx, two-leaved,corol, one-petalled, pidil-bearing, , 

bafe of the tube impervious ; damens long, afeending, 
inferted into the margin of a glandulous nedlaral ring, 

which crowns the mouth of the tube, the uppermoft 
two* 



J O U [ 38 ] IRE 
nefia, two of which more diftant ; ftylc declining. Legume 

urnals. turg{(i> "Trunk ere&, though not very ftraight. Bark 

dark brown, pretty fmooth. Branches numerous, fpread- 
ing in every dire&ion, fo as to form a moil elegant fha- 
dy head. Leaves alternate, abruptly feathered, fdTile, 
generally more than a foot long ; when young, pendu¬ 
lous and coloured. Leaflets oppofite, from four to fix 
pair, the lovvermoft broad lanced, the upper lanced ; 

fmooth, fhming, firm, a little waved, from four to eight 
inches long. Petiole common, round, and fmooth. Sti¬ 

pule axillary, folitary ; in fa6V a proccfs from the bafe 
of the common petiole, as in many of the graffes and 
monandrifts, &c. Umbels terminal and axillary ; be¬ 
tween the flipule and branchlet, globular, crowded, fub- 

fefTiie, eredi. BraBs, a fmall hearted one under each 
divifion of the umbel. Peduncle and pedicles fmooth, 
coloured. Flowers very numerous, pretty large; when 
they firfl expand they are of a beautiful orange colour, 
gradually changing to red, forming a variety of lovely 
fhades ; fragrant during the night. Calyx perianth, 
below two-leaved, leaflets fmall, nearly oppofite, co¬ 
loured, hearted, bra£te-like, marking the termination of 
the pedicle, or beginning of the tube of the corol. Co¬ 

ral one-petalled, funnel form ; tube flightly incurved, 
firm, and ffefhy, tapering towards the bafe (club funnel- 
fhaped) and there impervious ; border four parted ; di¬ 
vifion fpreading, fnborbicular ; margins moll flightly 
woolly : one third the length of the tube. Nefiary, a 
flimeniferous and piftiliferous ring crowns the mouth of 
the tube. Stamens, filaments generally feven ; and fe- 
ven muff, I think, be the natural number ; viz. three 
on each fide, and one below, above a vacancy, as if the 
place of an eighth filament, and is occupied on its infide 
by the piilil ; they are equal, diftindl, afeending from 

three to four times longer than the border of the corol. 
Anthers uniform, fmall, incumbent. Piflil, germ ob¬ 
long, pediceled ; pedicle inferted into the infide of the 
ne&ary, immediately below the vacant fpace already 

mentioned ; ftyle nearly as long as the flamens, decli¬ 
ning ; ftigma fimple. Pericarp, legume feimeter-formed, 

turgid, outfide reticulated, otherwife pretty fmooth ; 
from fix to ten inches long, and about two broad. Seeds 

g*enei*ally from four to eight, fmooth ; grey, fize of a 

large chefnut.” 
The Jonefia flowers at the beginning of the hot fea- 

fon, and its feeds ripen during the rains. The plants 
and feeds were originally brought to Calcutta from the 
interior parts of the country, where it is indigenous. 
N. B. Many of the flowers have only the rudiment of 
a piftil. In Plate XXX. A is a branchlet of the natu¬ 

ral fize. B, A fingle flower a little magnified ; a a the 
calyx. C, A fe&ion of the fame, exhibiting four of the 

ftamens, 1 1 t i the piftil 2, and how far the tube is 
perforated. D, A fimilar fedfion of one of the abortive 

flowers ; 3 is the abortive fiftil. E, The ripe legume 
opening near the bafe, natural fize. Note, The fpace 
between the b and c marks the original tube of the co¬ 

ral. F, One of the feeds, natural fize. G, The bafe 
of the common petiole, with its flipule; aa, the petioles 
of the lower pair of leaflets. 

JOURNALS, the title of periodical publications. 
See Encyclopedia, The principal Britifh Journals are : 
The Hijlory of the Works of the Learned, begun at Lon¬ 

don in 1699. Cenfura Temporum, in 1708. About 

the fame time there appeared two new ones; the one 

under the title of Memoirs of Literature, containing 
little more than an Engliih tianflation of fome articles li 
in the foreign journals, by M. de la Roche ; the other, *rciant** 
a colled!ion of loofe tradls, entitled, Bibliotheca Curiofar 
or a Mifcellany. Thefe, however, with fome others, 
are now no more, but are fucceeded by the Annual Re- 

gifler, which began in 1758 ; the New Annual Regi- 
fler, begun in 1780; the Monthly Review, which be- % 
gan in the year 1749, and gives a charadler of all Eng- 
lifh literary publications, with the moft confiderable of 
the foreign ones : the Critical Review, which began ia 
1756, and is nearly on the fame plan : as alfo the Lon¬ 

don Preview, by Dr Kenrick, from 1775 to 1780.; 
Maty's Review, from Feb. 3782 to Aug. J/86 ; the 
Englfh Review, begun in Jan. 1783 ; and the Analy¬ 
tical Review, begun in May 1788, dropt in 1798, and 

revived in 1799, under the title of the New Analytical 
Review ; but again dropt after two or three months, 
trial : the Britijh Critic, begun in 1792, and ftill car¬ 
ried on with much fpirit and ability : the Anti-Jacobin 
Review and Magazine, commenced in 1798, for the me¬ 
ritorious purpofe of counteracting the pernicious ten¬ 
dency of French principles in politics and religion : the 

New London Review, January 1799 : A Journal of 
Natural Philofophy, CkemiJlry, and the Arts, which was 
begun in 1797 by Mr Nicholfon, and has been conduct¬ 
ed in fuch a manner, that it is one of the moft valuable 
works of the kind to be found in any language : the 
Philofophical Magazine, begun in 1798 by Mr Tilloch, 
and carried on upon much the fame plan, and with much 
the'fame fpirit, as Nicholfon’s Journal. 

Befides thefe, we have feveral monthly pamphlets, 
called Magazines, which, together with a chronologi¬ 

cal feries of occurrences, contain letters from correfpon- 
dents, communicating extraordinary difeoveries in na¬ 
ture and art, with controverfial pieces on all fubje&s. 

Of thefe, the principal are thofe called the Gentleman's 
Magazine, which began with the year 1731 ; the Lon¬ 

don Magazine, which began a few months after, and 

has lately been difeontinued ; the Univerfal Magazine, 
which is nearly of as old a date ; the Scotch Magazine, 
which began in 1739, and is ftill continued ; the Eu¬ 
ropean Magazine ; and the Monthly Magazine, a mif- 
ceilany of much information, but not of good principles. 

JOYST or Jeyst, the fecond month of the Bengal 
year. 

IRELAND has been fo fully deferibed, and its hif- 
tory fo amply detailed, in the Encyclopaedia, that it is 
introduced here only to notice its legiflative union with 

Great Such a meafure had been often wifhed 
for by the more intelligent Irifh, who could not but 
hope, from a union, advantages to their country fimilar 

to thofe which Scotland had reaped from her union 
with England ; but it was at all times dreaded by the 

city of Dublin, and by thofe individuals who preferred 
the empty and unmeaning found of national indepen¬ 

dence to future profperity. The rebellion, however, 
which raged in Ireland during the year 1798, and the 
danger which was then apprehended of its final repara¬ 
tion from Britain, and union with France, made the \vi- 

fer ftatefmen in both iflands think ferioufly of a legifh- '* 
tive union. The meafure, after much oppofition from 
the pretended patriots of both countries, who made it 
a rule to oppofe whatever originated with adminiftra- 

tion, was finally accomplished, and the royal affent gi- 
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ven to the aft of union on the 2d of July 1800. By 
that aft, the Ir.ifh are admitted to a (hare of all the trade 

J of Great Britain, except fuch as is confined to charter¬ 
ed companies, and is of courfe not free to the inhabi¬ 

tants of Britain at large. The Irifh commons are re¬ 
presented by a hundred members in the houfe of com¬ 
mons at Weft minder ; the Irifh peerage, fpiritual and 
temporal, by four bifhops and twenty-eight lay-lords, 

cliofen by the bifhops and peers of Ireland, to hold their 
feats for life : and the fovereign is now ftyled King of 
the United Kingdom of Great Britain and Ireland; ha¬ 
ving, with proper dignity, dropt the empty title of 
King of France. Ireland ft ill retains her own laws and 
courts of juftice, not excepting even the court of chan¬ 
cery ; and his majefty is reprefented in Dublin by a 
lord lieutenant, as when the two iflands were two king¬ 
doms. Ireland is likewife exempted from all concern 
with the debt of Great Britain contrafted before the 
union ; in which refpeft the terms granted to her are 
preferable to thofe which had been granted by England 
to Scotland ; and her contribution to the imperial ex- 
pences is as I to 74. This article, however, from the 
probable increafe of her trade, might in time prove ex¬ 
travagantly favourable ; it is therefore fubjeft to revi¬ 
val by the imperial parliament in the courfe of twenty 
years. There is one fingular claufe in this aft of union, 
of which the propriety has been queftioned by men of 
the firft-rate abilities who were friendly to the meafure : 
Such Irifh peers as are not elefted into the houfe of 
lords may be chofen as reprefentatives of Britifh towns 
and counties in the houfe of commons, provided that, 
while they are members of that houfe, they relinquifh 

all the privileges of the peerage. 
IRON is by much the moft ufeful of all the metals, 

as has been fufficiently proved under the article Iron, 

Encycl. and under Chemistry in this Supplement. The 
word is again introduced here, becaufe it affords us an 
opportunity of laying before our readers fome valuable 
obfervations by Chaptal on the ufe of the oxides of iron 

in dyeing cotton. 
' “ The oxide of iron has fuch an affinity for cotton 

thread, that if the latter be plunged in a faturated folu- 
tion of iron in any acid whatever, it immediately aflum.es 
a chamoy yellow colour, more or lefs dark, according 
to the ftrength of the liquors. It is both a curious 
and eafy experiment, that when cotton is made to pafs 
through a folution of the fulphat of iron, rendered tur¬ 
bid by the oxide which remains fufpended in the liquor, 

it will be fuflicient to dip the cotton in the bath to 
catch the laft particle of the oxide, and to reftore to the 
liquor the tranfparency it has loft. The folution then, 
which before had ayellowifh appearance, becomes more 

or lefs green, according as it is more or lefs charged. 
“ The colour given to cotton by the oxide of iron 

becomes darker merely by expofure to the air; and this 
colour, foft and agreeable when taken from the bath, 
becomes liarfh and ochry by the progrefllve oxidation 
©f the metal. The colour of the oxide of iron is very 
fall : it refills not only the air and water, but alfo al¬ 
kaline leys, and foap gives it fplendour without fenfibly 
dim in idling its inteniity. It is on account of thefe pro¬ 
perties that the oxide of iron has been introduced into 
the art of dyeing, and been made a colouring principle 

©f the utmoft value. 
“ In order that the oxide of iron may be conveniently 

applied to the cotton thread, it isneceffary to begin by ^ 
effefting its folution ; and, in this cafe, acids are em¬ 
ployed as the moft ufeful folvents. Dyers almoft every¬ 
where make a myltery of the acid which they employ ; 
but it is always the acetous, the fulphuric, the nitric, 
or the muriatic. Some of them aferibe great differences 
to the folution of iron by the one or the other acid ; 
but, in general, they give the preference to the ace¬ 
tous. This predileftion appears to be founded much 
lefs on the difference of the colours that may be com¬ 
municated by the one or the other fait, than on the 
different degrees of con-olive power which each exercifes 
on the fluff. That of the fulphat and muriat is fo great, 
that if the fluff be not wafhed when it comes from the 
bath, it will certainly be burnt ; whereas folutions by 
the acetous, or any other vegetable acid, are not at¬ 

tended with the like inconvenience. 
“ Iron appears to be at the fame degree of oxyda- 

tion in the different acids, fince it produces the fame 
fhade of colour when precipitated; and any acid folvent 
may be employed indiferiminately, provided the nature 
of the fait, and the degree of the faturation of the acid, 
be fufficiently known ; for the fubfequent operations 
may be then direfted according to this knowledge, and 
the inconveniences which attend the ufe of fome of 

thefe falts may be prevented. This, without doubt, is 
a great advantage which the man of fcience enjoys over 
the mere workman, who is incapable of varying ln» 
procefs according to the nature and flate of the ialts 

which he employs. 
“ 1. If the fulphat of iron, or any other martial fait, 

be diffolved in water, and cotton be dipped in the li¬ 
quid, the cotton will affume a chamoy colour, more or 
lefs dark according as the folution is more or lefs char¬ 
ged. The affinity of the cotton to the iron is fo great, 
that it attrafts the metal, and takes it in a great mea¬ 

fure from the acid by which it was diflbved. 
« 2. If the iron of a pretty llrong folution be preci¬ 

pitated by an alkaline liquor that fhews five or fix de¬ 
grees (by the areometer of Bauinc), the refult will be 
a green ifh blue magma. The cotton macerated in this 
precipitate affumes at firll an unequal tint of dirty 
green ; but mere expofure to the air makes it 111 a little 

time turn yellow, and the fhade is very dark. 
“ It is by fuch, or almoft iiiniiar proceffes, that dyers 

communicate what is called among workmen an ochre' 

or rujl colour. But thefe colours are attended with fe- 
veral inconveniences to the artift: 1. Strong fhades 
burn or injure the cloth : 2. This colour is harfh, dif- 
agreeable to the eye, and cannot be eafily united with 

the mild colours fnrnifhed by vegetables.’’ 
To avoid thefe inconveniences, our author made fe- 

veral attempts, which led him to the following piaftice: 
He treads the cotton cold in a folution of the fulphat of 
iron, marking three degrees; he wrings it carefully, and 
immediately plunges it in a ley of potafh at two de¬ 
grees, upon whien he has previoufly pouied to fatu¬ 

ration a folution of the fulphat of alumme : the colour 
is then brightened, and becomes infinitely more deli¬ 

cate, foft, and agreeable. The fulphat no longer at¬ 

tacks the tiffue of the ftuff; and after the cotton has 
been left in the bath for four or five hours, it is taken 
out to be wrung, wafhen, and dried. In this manner 
we may obtain every fhade that can be wifhed, by gra¬ 

duating the ftrength of the folutions. This fimple pro- 

iron. 

* 
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Tron. cefs, the theory of which prefents itfelf to the mind of 

"" every chemift, has the advantage of furnifliing a colour 
very agreeable, exceedingly fixed, and, above all, ex¬ 

tremely economical. He employs it with great advan¬ 
tage in dyeing nankeens, as it has the property of refill¬ 
ing leys. It becomes brown, however, by the a&ioii 

of aftringents. 
M. Chaptal made feveral attempts to combine this 

yellow with the blue of indigo, in order to obtain a du¬ 
rable green 5 but as.they were all unfuccefsful, he infers 
that there is not a fufficient affinity between the blue of 

indigo and the oxides of iron. He found that thefe 
oxides, on the other hand, combine very eafily with the 
red of madder, and produce a bright violet or plum co¬ 

lour, the ufe of which is as extenfive as beneficial in 
the cotton manufa&ory. But if we ffiould confine our- 

felves to apply thefe two colours to cotton, without 
having employed a mordant capable of fixing the latter, 

the colour would not only remain dull and difagreeable 
by the impoffibility of brightening it, but it would ft ill 

be attended with the great inconvenience of not refill¬ 
ing leys. We mull begin, then, by preparing the cot¬ 
ton as if to difpofe it for receiving the Adrianople red ; 
and when it has been brought to the operation of gal¬ 
ling, it is to be palled through a folution of iron, more 
or lefs charged, according to the nature of the violet 

required : it is then to be carefully wafiied, twice mad- 
dered, and brightened in a bath of foap. 

When a real velvety rich violet is required, it is not 
to be pafied through the folution of iron, till it has been 
previoufly galled ; the iron is then precipitated in a 
bluifh oxide, which, combined with the red of madder, 
gives a moll brilliant purple, more or lefs dark accord¬ 
ing to the llrength of the galling and of the ferrugi¬ 
nous folution. It is very difficult to obtain an equal 

colour by this procefs ; and in manufadlories, an equal 

violet is conlide,red as a mailer-piece of art. It is ge¬ 
nerally believed, that it is only by welhdiredled ma¬ 
nipulations that it is poffible to refolve this problem, of 
fo much importance in dyeing. But lam convinced 
(fays pur author), that the great caufe of the inequali¬ 
ty in this dye is, that the iron depofited on the cotton 

receives an oxidation merely by expofure to the air, 
which varies in different parts of it. The threads which 

are on the outiide of the hank are llrongly oxidated, 
while thofe in the infide, removed from the action of 
the air, experience no change. It thence follows, that 
the infide of the hank prefents a weak (hade, while the 

exterior part exhibits a violet alinoft black. The means 
to remedy this inconvenience is, to walh the cotton 
when it is taken from the folution of iron, and to ex- 
pofe it to the madder moilL The colour will become 

more equal and velvety. The folvents of iron are al- 
moll the lame for this colour as for the yellow colour 
already mentioned. 

The following obfervation may ferve to guide the ar- 
tift in brightening the violet on his cotton. The red 
of madder and the oxide of iron depofited on the Hull 

determine the violet colour. This colour becomes red 
or blue, according as either of the principles predomi¬ 

nates. The dyer knows by experience how difficult it 
is to obtain a combination which produces the tone of 
colour defired, efpecially when it is required to be very 
full, lively, and durable. This objedl, however, may 

be obtained, not only by varying the proportions of the 

two colouring principles, but alfo by varying the pro- bon- 
cefs of brightening. The only point is to be acquaint- 
ed with the two following fa£ts: that the foda dellroys 
the iron, while the foap, by llrong ebullition, feizes in 
preference the red of the madder. Hence it is, that the 
colour may be inclined to red or blue, according as you 

brighten with one or the other of thefe mordants. 
Thus, cotton taken from the madder dye, when wafiied 
and boiled in the brightening liquor with r?^tlis of foap, 

will give a fuperb violet; whereas you will obtain only 
a plum colour in treating it with foda. 

The oxide of iron precipitated 011 any Huff unites 
alfo very advantageoufiy with the fawn colour furnilhed 
by aftringents ; and by varying the ftrength of mor¬ 
dants, an infinity of lhades may be produced. In this 
cafe, it is lefs a combination or folution of principles 
than the fimple mixture or juxta-pofition of the colour¬ 

ing bodies on the ftulf. By means of a boiling heat, 
we may combine, in a more intimate maimer, the oxide 
of iron with the aftringent principle ; and then it is 
brought to the Hate of black oxide, as has been obfer- 

ved by Berthollet. It is poffible alfo to embrown thefe 
colours, and to give them a variety of tints, from the 
bright grey to the deep black, by merely palling the 
cottons impregnated with the aftringent principle thro* 
a folution of iron. The oxide is then precipitated itfelf 
by the principle which is fixed on the ftulf. 

An obfervation, yvhieli may become of the ntmoft: 
value for the art of dyeing, is, that the moll ufual a- 
ftringent vegetables all furuifh a yellow colour, which 
Iras not much brilliancy, but which has fufficient fixity 
to be employed with advantage. This yellow colour 

is brightened in the feries of vegetables, in proportion 
as the aftringent principle is diminilhed, and the vivaci¬ 
ty of the colour is augmented in the fame proportion. 

It is difficult, then, to obtain yellow colours which are 
at the fame time durable and brilliant. Thefe two va¬ 
luable qualities are to each other in an inverfe ratio ; 
but it is poffible to unite the colouring principles in 
fuch a manner as to combine fplendour with fixity. 
Green oak bark unites perfectly with yellow7 weed, and 

fumach with green citron. It is by this mixture that 
we may be able to combine with the oxide of iron ve¬ 
getable colours, the fplendour of which is equal to their 
durability. 

Our author concludes his obfervations with caution¬ 
ing the dyer againll fubllituting fumach and the bark 
of the alder tree or oak for gall when dyeing cotton 
red. “ I can fafely affert (fays he), that it is impof- 
fible to employ thefe as fubilitutes, in whatever doles 
they may be ufed. The colour is always much paler, 
poorer, and lefs fixed. I know that the cafe is not the 

fame in regard to dyeing wool and filk, in which it 
may' be employed with luccefs ; and in giving an ac¬ 
count of this difference, I think the caufe of it may be 

found in the nature of the gall-nuts. 1. The acid wffiich 

they' exclufively contain, as Berthollet lias proved, faci¬ 
litates the decompofition of the foap with which the 

cottons have been impregnated, and the oil then remains 
fixed in their tiffue, and in a greater quautity, as W'ell 

as in a more intimate combination. 2. The gall-nuts,t 
which owe their development to animal bodies, retain a. 
charadler of animalifation, which they tranfmit to the 

vegetable Huff, and by thefe means augment its affini^ 

tics with the colouring principle of the madder ; for it 
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;s well known of what utility animal Jubilances are to In the courfe of this furvey, the voyagers had fie- Juln- ^, 

facilitate this combination. This auimalifation becomes quent communications with the natives, whom they met 
ufelefs in operating upon woollen or filk.” fometimes in canoes and fometimes at their villages. In 

IRRATIONAL Numbers or Quantities, are the their tranfaftions with Europeans, they are dtferibed 

fame as furds, for which fee Algebra, Encyst. as “ well verfed in the principles of trade, which they 
IRREDUCIBLE Case, in algebra, is ufed for carried on in a very fair and honourable manner.” In 

that cafe of cubic equations where the root, according other refpe&s they were lefs honeft. At one village 
to Cardan’s rule, appears under an impoflible or ima- 200 fea otter Ikins were purchafed of them by the crews 
ginary form, and yet is real. of the vefTels in the courfe of a day ; and they had 
’ It is remarkable that this cafe always happens, viz. many more to fell in the fame place, as alfo Hems of 

one root, by Cardan’s rule, in an impoflible form, bears, deer, and other animals. One party of Indians 
whenever the equation has three real roots, and no im- whom they met had the fkin of a young Honefs; and 
poffible ones, but at no time elfe. thefe fpoke a language different from that ufed in 

If we were poffeffed of a general rule for accurately Nootka Sound. Vemfon was fometimes brought for 
extrafting the cube root of a binomial radical quanti- falej and a piece of copper, not moic than a foot fquaie, 
ty, it is evident we might refolve the irreducible cafe purchafed one whole deer and part of another. Among 
generally, which confifts of two of fuch cubic bino- other articles of traffic, two children, fix or feven years 
mial roots. But the labours of the algebraiils, front of age, were offeied for fale. ft he commodities moft 
Cardan down to the prefent time, have not been able prized by the natives were fire-arms, copper, and great 
to remove this difficulty. Dr Wallis thought that he coats. Beads and trinkets they would only receive as 
had difeovered fuch a rule; but, like ntoil others, it is prefents, and not as aitides of exchange. Idany of 
merely tentative, and can only fuccced in certain parti- them were poffeffed of fire-arms. In one part it is rc- 
cular cireurnftances. lated, that after a chief had received fome prefents, “ he, 

JUAN de Fuca, a celebrated .ftrait on the north- with molt of his companions, returned to the fiiore ; 
welt coail of America, was furveyed by Captain Van- and, on landing, fired feveral muikets, to ffiew, in all pro- 
couvre in the Difcovery floop of war, with a view to bability, with what dexterity they could ufe thefe wea- 
afeertain whether it leads to any communication be- pons, to which they feemed as familiarized as if they had 
tween the North Pacific and the North Atlantic O- been accuftomed to fire-arms from their earlieft infancy.” 

ceans. As they advanced within the opening of the The dreffes of thefe people, beiides Heins, are a kind 
ftrait, their progrefs was greatly retarded by the num- of woollen garments; the materials compofmg which 

ber of inlets into which the entrance branched in every are explained in the following extraft : 
direction ; and moil of thefe were examined by the •“ The dogs belonging to this tribe of Indians were 
boats, which were frequently abfent from the fhips on numerous, and ntuen refembled thofe of Pomeiania, 
this fervice for feveral days together. In the midft of though, in general, fomewhat larger. They were all 
their labours, they were lurprifed by the fight of two Ihorn as clofe to the ikm as ffieep are in England , and 
Spanilh veffels of war, employed, like themfelves, in fo compact were their fleeces, that large portions could 
furveying this inlet, the examination of which had been be lifted up by a corner without caufing any reparation, 
begun by them in the preceding year. Meafures of They were compofed of a mixture of a coarfe kind of 
mutual affiftance were concerted between the captains of wool, with very fine long hair, capable of being fpun into 
the two nations for the profecUtion of the furvey, in yarn. This gave Captain Vancouver reafon to believe, 
which each agreed to communicate to the other their dif- that their woollen clothing might in part be compofed of 
coveries. Not one of the many arms of the inlet, nor of this material mixed with a finer kind of wool from fome 
the channels which they explored in this broken part other animal, as their garments'were ell too fine to be 
of the coaft,'was found to extend more than 100 miles manufactured from the coarfe coating of the dog alone.” 
to the eaftward of the entrance into the ftrait. After Of other animals alive, deer only were feen in any 

having furveyed the fouthern coaft, on which fide a ter- abundance by our people. 
mi nation was difeovered to every opening, by follow- The number of inhabitants computed to be in the 
ing the continued line of the ffiore, they were led to largeft of the villages or towns that were difeovered, 
the northward, and afterward towards the north-weft, did not exceed 600. Captain Vancouver conjeftnred 
till they came into the open fea through a different the fmall-pox to be a dileafe common and very fatal 
channel from the ftrait of Juan de Fuca, by which they among them. Many were much marked ; and moil of 
had commenced this inland navigation. thefe had loft their right eye. Their method of dil- 

Thus it appeared, that the land forming the north pofing of their dead is very lingular, 
fide of that ftrait is part of an ifland, or of an archipe- ” Baflcets were found fufpeiiued on high tiees, each 
la°*o, extending nearly 100 leagues in length from S. containing the flceleton of a young child ; in fome o. 
E? to N. W.; and on the fide of this land mot diftant which were alfo fmall fquare boxes filled with a kind of 
from the continent is fituated Nootka Sound. The white palle, refembling (fays our author) fuch as I had 
moll peculiar cireumftance of this navigation is the ex- feen the natives eat, fuppofed to be made of the faranne 
treme depth of water, when contratted with the narrow- root; fome of thefe boxes were quite full, others were 
nefs of the channels. The veffels were fometimes drift- nearly empty, eaten probably by the mice, fquirrels, or 
ed about by the currents during the whole of a night, birds. On the next low point fouth of our encampment, 
clofe to the rocks, without knowing how to help them- where the gumiers were airing the powder, they met 

felves, on account of the darknefs, and the depth being with feveral holes in which human bodies were interred, 
much too great to afford them anchorage. flightly covered over, and in different Rates of decay, 

Sdppl.Vol.II. Part I. r fome 
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Juan, fame appearing to have been very recently depofited. 

t Jugglers- About half a mile to the northward of our tents, where 

" v_"' the land is nearly level with high water mark, a few 
paces within the fkirting of the wood, a canoe was 
found fnfpended between two trees, in which were three 

human fkeletonsi 
“ On each point of the harbour, which, in honour 

of a particular friend, I called Penn's Cove, was a defert- 
ed village ; in one of which were found feveral fepul- 
chres, formed exactly like a centry box. Some of them 
were open, and contained the fkcletons of many young 
children tied up in bafkets ; the (mailer bones of adults 
were likewife noticed, but not one of the limb bones 
could here be found ; which gave rife to an opinion, 
that thefe, by the living inhabitants of the neighbour¬ 
hood, were appropriated to ufefnl purpofes ; fuch as 
pointing their arrows, fpears, or other weapons.” 

However honourable thefe people have been repre- 
fented in their conduA as traders, it appeared on feve¬ 
ral occafions that it was unfafe to depend on their good¬ 
will alone : and fome inftanccs occurred, of their ma¬ 
king every preparation for an attack, from which they 
rlefifled only on being doubtful of the event ; yet im¬ 
mediately on relinquifhing their purpofe, they would 
come with the greateil confidence to trade, appearing 

perfectly regardlefs of what had before been in agita¬ 
tion. The boats, as already noticed, were frequently 
at a great diftance from the (hips ; and on fuch occa¬ 
fions, when large parties of Indians have firft feen them, 
they generally held long conferences among themfelves 
before they approached the boats ; probably for the 
purpofe of determining the mode of conduct which 
they judged it moft prudent to obferve. Captain Van¬ 
couver places the entrance of the ftrait of Juan de Fu- 

ca in 48° 20' N. Lat. and 1240 W. Long. 
JUGGLERS are a kind of people whofe profefiion 

has not been often deemed either refpeftable or ufeful. 
Profefior Beckmann, however, has undertaken their de¬ 

fence ; and in a long and learned chapter in the third 
volume of his Hijlory of Inventions, pleads the caufe of 
the pra&ifers of legerdemain ; rope-dancers ; perfons 
who place their bodies in pofitions apparently danger¬ 
ous ; and of thofe who exhibit feats of uncommon 
flrength. All thefe men he places under the general 
denomination of Jugglers; and taking it for granted 

(furely upon no good grounds) that every ufeful em¬ 
ployment is full, he contends, that there would not be 
room on the earth for all its prefent inhabitants did not 

fome of them pra&ife the arts of Juggling. 
“ Thefe arts (fays he) are indeed not unprofitable, 

for they afford a comfortable fnbfiftence to thofe who 
pra&ife them ; but their gain is acquired by too little 
labour to be hoarded up ; and, in general, thefe roving 
people fpend on the fpot the fruits of their ingenuity ; 
which is an additional reafon why their flay in a place 
fhould be encouraged. But farther, it often happens, 
that what ignorant perfons firft employ, merely as a (how, 
for amufement or deception, is afterwards ennobled by 
being applied to a more important purpofe. The ma¬ 
chine with which a Savoyard, by means of fhadows, 
ainufed children and the populace, was by Liberkuhn 
converted into a folar microfcope ; and, to give one ex¬ 
ample more, the art of making ice in fummer, or in a 

heated oven, enables guefts, much to the credit of their 

hoftefs, to cool the moft expenfive difhes. The Indian Jrgglertr 

difeovers precious ftones, and the European, by polifh- 
ing, gives them a luftre. 

“ But, if the arts of juggling ferved no other end 
than to amufe the moft ignorant of our citizens, it is 
proper that they fhould be encouraged for the fake of 
thofe who cannot enjoy the more expenfive deceptions 
of an opera. They anfwcr other purpofes, however, 
than that of merely amufing ; they convey inftrudtion 
in the inoft acceptable manner, and ferve as an agreeable 
antidote to fnperftition, and to that popular belief in 
miracles, exorcifm, conjuration, forcery, and witchcraft, 
from which our anceftors fuffered fo feverely.” 

Surely this reafoning, as well as the caufe in which 
it is brought forward, is unworthy of the learning of 
Beckmann It is indeed true, that jugglers fpend their 
money freely, and that their arts afford them the means 
of fubfiftence ; but it is very feldom, as our author muit 
know, that they fubfift either comfortably or innocently. 
Is it innocent to entice the ignorant and labouring poor, 
by ufelefs deceptions, to part with their hard-earned 
pittance to idle vagabonds ? or is the life of thofe vaga¬ 
bonds comfortable, when it is palled amidft feenes of the 
moft grovelling diffipation ? Jugglers fpend indeed their 
money, for the moft part on the fpot where it is gain¬ 
ed; but they fpend it in drunkennefs, and other feducing 
vices, which corrupt their own morals and the morals of 
all with whom they affociate ; and therefore their flay 
in a place fhould certainly not be encouraged. Could 
it be proved that the folar microfcope would never have 
been invented, had not a Savoyard juggler contrived a, 
fimilar machine to amufe children and the rabble, fome 
ftrefs might be laid on the fervice which fuch wretches 
have rendered to fcience : but where is the man that 
will fuppofe the philofophy of Bacon and Newton to 
reft upon the arts of juggling ? or who confiders the re¬ 
finements of fcience as of equal value with the morals 
of the people ? There is, at the moment in which this- 
article is drawing up, a fellow exhibiting, before the 

windows of the writer’s chamber, the moft indecent 
feenes by means of puppets, and keeping the mob in a 
conftant roar. Is he innocently employed ? or will any 
good man fay that there is not room for him in the ar- *79.9* 
mies which on the Continent are fighting in the caufe 
of God and humanity ! 

Our author endeavours to ftrengthen his reafoning 
by proving, which he does very completely, the anti¬ 
quity of juggling. “ The deception (fays lie) of 
breathing out flames, which at prefent excites, in a par¬ 
ticular manner, the aftonifhment of the ignorant, is very 
ancient. When the flaves in Sicily, about a century 
and a half before our aera, made a formidable infnrrec- 
tion, and avanged themfelves in a cruel manner for the 
feverities which they had fuffered, there was amongft 
them a Syrian named Eunus, 3 man of great craft and 
courage, who, having paffed through many feenes of 

life, had become acquainted with a variety of arts. He 
pretended to have immediate communication with the 

gods ; was the oracle and leader of his fellow flaves ^ 
and, as is ufual on fuch occafions, confirmed his divine 
miffion by miracles. When, heated by enthufiafm, he 

was defirous of infpiring his followers with courage, he 
breathed flames or fparks among them from his mouth, 
while he was'addrefiing them. We are told by hifto- 

rians. 



JUG 
Juegters rians, that for this purpofe he pierced a nut-fhell at both 

'■ V ends, and, having tilled it with fome burning fubftance, 
put it into his mouth and breathed through it. 

This deception at prefent is performed much better. 
The juggler rolls together fome flax or hemp, fo as to 
form a ball about the fize of a walnut ; fets it on fire ; 
and luffers it to burn till it is nearly confumed ; he then 
rolls round it, while burning, fome more flax ; and by 
thefe means the fire may be retained in it for a long time. 
When he wifhes to exhibit, he flips the ball unperceived 
into his mouth, and breathes through it ; which again 
revives the fire, fo that a number of weak fparks proceed 
from it; and the performer fuftains no hurt, provided he 
infpire the air not through the mouth but the noftrils. 

“ For deceptions with fire the ancients employed al- 
fo naphtha, a liquid mineral oil, which kindles when it 
only approaches a flame (fee Naphtha, Encycl.) Ga¬ 
len informs us, that a ptrfon excited great afioniihment 
by extinguifhiiig a candle and again lighting it, with¬ 
out any other procefs than holding it immediately againft 
a wall or a ftone. The whole fecret of this confifted in 
having previoufly rubbed over the wall or (lone with 
fulphur. But as the author, a few lines before, fpeaks 
of a mixture of fulphur and naphtha, we have reafon to 
think that he alludes to the fame here. Plutarch re¬ 
lates bow Alexander the Great was aflonifiied and de¬ 
lighted with the fecret effedts of naphtha, which were 
exhibited to him at Ecbatana. The fame author, as 
well as Pliny, Galen, and others, has already remarked, 
that the fubftance with which Medea deftroyed Creufa, 
the daughter of Creon, was nothing elfe than this fine 
oil. She fent to the unfortunate princefs a drefs be- 
fmeared with it, which burft into flames as foon as fhe 
approached the fire of the altar. The blood of Neffus, 
in which the drefs of Hercules, which took fire like- 
wife, had been dipped, was undoubtedly naphtha alfo ; 
and this oil muft have been always employed when of¬ 

ferings caught fire in an imperceptible manner. 
“ In modern times, perfons who could walk over 

burning coals or red-hot iron, or who could hold red- 
hot iron in their hands, have often excited wonder. 
But laying afide the deception fometimes pra&ifed on 
the fpe&ators, the whole of this fecret confifts in ren¬ 
dering the fkin of the foies of the feet and hands fo 
callous and infenlible, that the serves under them are 
fecured from all hurt, in the fame manner as by flioes 

[ 43 ] JUG 
and gloves. Such callofity will be produced if the fkin Jugglers, 
is continually comprefted, finged, pricked, or Injured in ^ 
any other manner. Thus do the fingers of the induf- 
trious fempftrefs become horny by being frequently 
pricked ; and the cafe is the fame with the hands of 
fire-workers, and the feet of thofe who walk bare-foot¬ 
ed over feorching fand. 

“ In the month of September 1765, when I vifited 
(fays our author) the copper-works at Aweftad, one of 
the workmen, for a little drink money, took fome of 
the melted copper in his hand, and after fhewing it to 
us, threw it againft a wall. He then fqueezed the fin¬ 
gers of his horny hand clofe to each other ; put it a few 
minutes under his arm pit, to make it fweat, as he faid; 
and, taking it again out, drew it over a ladle filled with 
melted copper, fome of which he fkimmed off, and mo¬ 
ved his hand backwards and forwards, very quickly, by 
way of ofteutation. While I was viewing this perform¬ 
ance, I remarked a fmell like that of fmged horn or 
leather, though his hand was not burnt. It is highly pro¬ 
bable that people who hold in their hands red hot iron, 
or who walk upon it, as I faw done at Am Herd am, but 
at a diftance, make their fkin callous before, in the like 
manner. This may be accomplifhed by frequently moift- 
ening it with fpirit of vitriol : according to fome, the 
juice of certain plants will produce the fame effect; and 
we are allured by others, that the fie in muft be very 
frequently rubbed, for a long time, with oil, by which 

means, indeed, leather alfo will become horny*.” * Hal!er% 
Our author then proves, in a very learned manner, Element* 

that all thefe tricks were of high antiquity ; that the Pbyfiolo^ 

Hirpi, who lived near Rome, jumped through burning 
coals ; that women were accuftomed to walk over burn¬ 
ing coals at Caftabala in Cappadocia, near the temple de- 
dicated to Diana ; that the exhibition of balls and cups 
(fee Legerdemain, Encycl.) is often mentioned in the 
works of the ancients ; that in the third century, one 
Firmus or Firmius, who endeavoured to make himfelf 
emperor in Egypt, fuffered a fmith to forge iron on an 

anvil placed on his breaft ; that rope dancers with ba¬ 
lancing poles are mentioned by Petronius and others ; 
and that the various feats of horfemanfhip exhibited in 
our circufes paffed, in the 13th century, from Egypt 
to the Byzantine court, and thence over all Europe. 

JUNGLE, in Bengal, vvafte land, or kind covered 

with wood and brambles. 

K. 

K A A 
Kaarta. A ART A, a kingdom in Africa, through which 
—-v-»■ / Mr Park pafted in his route from the Gambia to 

the Niger. He deferibes the country as confifting ei¬ 

ther of Tandy plains or rocky hills ; but, from his ac¬ 

count, the level part feems to be the moft extenfive. 
The natives are negroes, of whom many, though con¬ 

verted to the Mahomedan faith, or rather to the cere- 

K A A 
monial part of the Mahomedan religion, retain all their Kaarta. 

ancient fupcrftitions, and even drink ftrong liquors. v— 
They are called Johers or Jowers, and in Kaarta form 
a very numerous and powerful tribe. One of thefe men 
undertook to condudt our author to Kemmoo, the ca¬ 

pital of the kingdom, and alarmed him not a little by 

his fuperftitious ceremonies. 
* F % “ Wc 
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u We had no fooner (fays Mr Park) got into a dark beard, 

and lonely part of the firfl wood, than he made a fign 
for us to flop, and taking hold of a hollow piece of 
bamboo, that hung as an amulet round his neck, whiff¬ 

led very loud three tiroes^ I confefs I was fomewhat 
ftartled, thinking it was a fignal for fome of his compa¬ 
nions to come and attack us ; but he affured rne that it 
was done merely , with a view to afcertain what fuccefs 
we were likely to meet with on our prefent journey. 
He then difmounted, laid his fpear acrofs the road, and 
having fakl a number of fh'ort prayers, concluded with 
three loud whiffles ; after which he liffcned for fome 
time, as if in expectation of an anfwer, and receiving 
none, told us we might proceed without fear, for there 
was no danger.’ 

White men were ff rangers in the kingdom of Kaarta; 
and the appearance of our author had on fome of the 
natives the effect which ignorant people, in this coun¬ 
try, attribute to ghoffs. 4< I had wandered (fays he) 
a little from my people, and being uncertain whether 
they were before or behind me, I haifened to a riling 
ground to look about me. As I was proceeding to¬ 
wards this eminence, two negro horfemen, armed with 
mu fleet*, came galloping from among the bufhes : on 
feeing them I made a full ffop ; the horfemen did the 
fame, and all three of us feemed equally furprifed and 
confounded at this interview. As I appioached them 
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above all, affonifhed them to an inconceivable 

degree. More than thirty perfons came in fuccefiion, 
and half unbuttoned his clothes. They all imagined 
him to be a hairy animal; and fuppoftd, without doubt, 
that his body was covered with hair as long as that on 
his chin ; but finding this not to be the cafe, they 
were affonifhed, and confeffed, with the opennefs of fa- 
vages, that they had never feen the like in any man off 
their country. The little children, terrified at his ap- 
pearance, hid themfelves behind their mothers. When 
lie attempted to lay hold of any of them, in order to 
carefs them, they ferit forth loud cries, as a child 
would do in Europe who fhould fee a negro for the firfl 
time. 

The grown up people, however, were foon reconciled 
to his appearance, and even the children were bribed by 
fmall bits of fugar candy. The chjef of the horde-fhewed 
him every mark of attachment. He was a man advan¬ 
ced in life, and of a majeftic figure. He wore a long 
mantle, which hung from his (boulders to the ground, 
and which, formed of four jackal (kins joined together, 
was bordered at the fides with that of a hyaena. His- 
left hand wanted two joints of the little finger, which, 
he faid^, were amputated in his infancy to cure him of 
a fevere illnefs. 

This cuffom of favages, who, to relieve a man from 
pain, add new fufferings to his evils, affords a vafl field 

their fears mereafed, and one of them, after calling up-*' for reflection. Mr Paterfon, another African travel- 
on me a look of horror, rode off at full fpeed ; the 
other, irr. a panic of fear, put his hand over his eyes, 
and continued muttering prayers until his horfe, feem- 
ingly without the rider’s knowledge, conveyed him 
iiowly after hi-9:'-cornpanioii* About a mile to the weft- 

ward, they "fell in with my attendants, to whom they 
related.# frightful ftory: it feems their fears had dreffed 
me in the flowing robes of a tremendous fpirit; and one 
of them affirmed, that w hen I made my appearance, a 
cold b] a ft of wind came pouring down upon him from 
the fky like fo much cold water.” 

At Kemmoo our traveller was gracioufly received by 
the king;-who honeftly told him, however, that he could 

Dot proteCt him, being then engaged in war with the 
king of Bambarra (fee Sego in this Supplement'); but 
he gave him a guard to Jarra, the frontier town of the 
neighbouring kingdom of Ludamar. The origin and 

iffue of this war between Kaarta and Bambara, of which 
Mr Park gives a full account, fhews the folly of attempt¬ 
ing to liberate the negroes from flavery till civilization 
and Chriftianity be introduced into Africa. Major Ren- 
frd places Kemmoo, the capital of Kaarta, in 140 15' 

N. Lat. and 70 20' W. Long. 
KABOBIQUAS, a nation in South Africa, who 

had never feen a white man till 1785, that they were 
vifited by M. Vaillant. Intimation had been given of 
his approach by fome of the tribes through whofe 
country he had previoufly paffed ; and every thing that 
had been faid of his colour, his fufees, and his equipage, 
bore the character of the moil enthufiaftic exaggeration. 
The curiofity of the people was wound up to the high- 
eft pitch ; and as foon as they faw his company at a di- 
ftance, the whole horde quitted the kraal, and ran with 
eagernefs to meet him. Not being able to believe their 
eyes in regard to what they faw, they endeavoured to 
obtain more fatisfaClion by touching him. They felt 

his hair, hands, and almoft every part of his body. His 

ler, tells us, that he obferved inftances of the fame prac¬ 
tice among a horde at the mouth of Orange-river; which 
is not improbable. However abfurd a cuftom may be;, 
favage tribes, when they are neighbours, may borrow, 
it from each other ; but that it fhould be common a- 
mong the ifianders of the South Sea, who, fince their 
country was firft inhabited, had never feen ftrangers be¬ 
fore Cook and Bougainville, is truly aftonifhing. Our 
author was very defirous of interrogating minutely the 
people of the horde on this fubjeCt. He wifhed alfo to 
propofe fome queftions to them refpeCting other cuftoms 
which appeared fmgular ; but difficulties increased the. 
more he advanced into the country. The Kabobiquas 
fpoke a particular language ; and this dialed, though, 

accompanied with the clapping noife of the Hottentots, 
was underftood only by the Koraquas, who, on account 
of their vicinity, kept up fome intercourfe with them; 
The cafe was the fame with the language of the Kora¬ 
quas, in regard to their neighbours the Nimiquas ; and 
nothing reached our author’s ear till it had paffed 
through four different mouths. The confequence wasr 
that when he afked anything, the anfwer had frequent¬ 
ly no relation to the queftion ; and for this ineonve- 
niency no remedy could be found. 

The fame defire for trinkets to ornament their drefs 
prevailed among the Kabobiquas as among the other 
hordes which Vaillant had vifited ; arid in one day he 
purchafed 20 oxen for things of that kind of no value. 
The chief, however, had fet his affections on a razor ; 
arid juft when our author and he were treating about it, 
a fhot was fired near them, which was inftantly followed 
by the moft frightful cries. “ Rufhing inftantly from my 

tent (fays M. Vaillant) to inquire what was thecaufeof 
this noife, I faw a Kabobiqua flying as fall as he could 
from one of my hunters, while, at the diftance of a 
hundred paces farther, three men were making the moft: 

lamentable clamour, and near them was a young girl 
lying 
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lying on tlie ground. I made a fignal to my hunter to 
approach me; but the report of the (hot, and the howl¬ 
ing of the three men, had already fpread alarm through¬ 
out the horde. Some cried out treachery ; others ran 
to their arms ; and I now imagined that I was about 
to be maffacred, with my whole company, and that I 
fhould be obliged to arm them in my defence. My fi- 
tuation was the more critical, as neither I, nor any 
perfon in the kraal, knew what was the caufe of this 
confufion ; and if I had known, how could I have ex¬ 

plained it ? 
“ Under this embarraffment, I took the chief by the 

Hand, and advanced with him towards the horde. Fear 
was painted in his countenance ; tears began to drop 
from his eyes; and he fpoke to me with great vivacity. 
He imagined, no doubt, that he was betrayed He 
complained to me, and accufed my people of perfidy ; 

yet he readily followed me. 
“ As I was without arms, and prefented myfelf with 

the chief, I was received with confidence, and my ap¬ 
pearance feemed, in feme meafure, to calm their pertur¬ 
bation. My people, wrho had feen me diredl my courfe 
towards the kraal, haftened thither after me, to protect 
me ; and their number overawed the multitude. At 
length the whole myftery was cleared up, and we learn¬ 
ed what had occafioned the tumult. 

“ A Kabobiqua having met one of my hunters, who 
W3s returning with his fufee, wifhed to examine it, and 
begged him to Ihew it to him. In handling it, how¬ 
ever, he accidentally touched the trigger; it inftandy 
went off; and the favage, frightened by the unexpected 
explofion, threw down the fufee, and ran away as fall as 

he could. 
“ At that time, three men of the horde and a young 

girl happened unluckily to be {landing, at the diflance 
of a hundred paces, in the direction of the piece. The 
latter received a fingle grain of {hot in the cheek ; and 
the others a few grains in the legs and thighs. The 
author of the misfortune confirmed this explanation ; 
tranquillity W3s foon reftored; the favages depofited 
their arms ; and I was furrounded only by friends as 
before. 

“ Nothing remained but to enquire into the ftate of 
the wounded, and to give them every afliftance in my 
power. Without lofs of time, therefore, I repaired, 
Hill accompanied by the chief, to the place where they* 
were. By the way we met the young girl, who was 

returning from the kraal, bathed in tears. The caufe 
of her uneafinefs was a grain of lead, which had, how¬ 
ever, penetrated fo little, that I forced it out by only 
preffing the part with my fingers. With regard to the 
three men, they lay rolling ou the ground, howling in 
a mo ft frightful manner, and exhibiting every fymptom 
of defpair. 

“ I was aftonifhed at their confternation, and could 
not conceive how men inured to bufferings Ihould be fo 
much afledted by a few fmall punctures, the pain of 
which could have fcarcely drawn tears from on infant. 
They at length told me the caufe of their wailings. 
Thefe favages, accuftoined to poifon their arrows, ima¬ 
gined that I had in like manner poifoned the lead with 
which they were wounded. They had, therefore, given 

themfelves up as loft, and expe&ed in a few moments to 
expire.’9 

* It was with great difficulty that our author could 

convince them that they had nothing to fear. He {hew- KaboM. 

ed them in the flefh of his own leg a dozen of {hots of, ^ua5, 
lead ; but they were not fatisfied till one of the moil in- 'r"”" 
telligent of his Hottentots, taking from his ffiot-bag a 
few grains of lead, and (hewing them to the three men, 
immediately fwallowed them. This conclufive argument 
produced the dtfired effect. The cries of the wounded 
men inftantly ceafed ; ferenity again appeared in their 
faces ; and their wounds were no more mentioned. 

The Kabobiquas have neither the flat nofe nor plump 
cheeks of the Hottentots. Their {kin alfo has not that 
baftard colour, which, being neither black nor white, 
renders them odious to both races ; nor do they befmear 
their bodies with thofe difgufting fat fubftances, on ac¬ 
count of which one cannot approach them without be¬ 
ing bedaubed with their filth, or acquiring an offenfive 
fmell. In ftature they are as tall as the Caffres, and 
their colour is equally black. Their hair, which is ex¬ 
ceedingly fhort, and much curled, is ornamented with 
fmall copper buttons, arranged with great art and fym- 
metry. Iuftead of that apron made of a jackal’s ikin, 
employed by the Hottentot to cover what modefty bid*? 
him conceal, the Kabobiquas ufe a round piece of lea¬ 
ther, the edge of which is ornamented with a fmall in¬ 
dented circle of copper, and which is divided into diffe¬ 
rent compartments by rows of glafs beads of various co¬ 
lours, all proceeding from the centre, and diverging to¬ 

wards the circumference, like the rays in our images of 
the fun. 

This kind of veil is made fail to the groin by means 
of a girdle ; but as it is only four inches in diameter, as 
it is deranged by the fmalleft movement, and as they 
give themfelves little uneafinefs refpe&ing fuch acci¬ 
dents, it is very ill fuited to the purpofe for which it is 
applied. During the great heats, this fmall and alinoft 
ufelefs apron is the only covering on their bodies. Its 
being fo readily difplaced, enabled our author to afeer^ 
tain that they do not practice circumcifion ; 1 but it feem¬ 
ed to (hew alfo, that, in regard to modefty, J:heir ideas 
are very different from ours. A ■ 

Though they go thus almoft 'entirely naked, their * 
manners, inftead of being licentious, are-remarkably 
chafte. No females can be more prudent or ■more, re* 
ferved than their women ; and whether from refinement 
of coquetry, or the-effect of prudence, they do not tat¬ 
too their faces like their hufbands and fathers. They 
do noj even follow their example in ornamenting their 
hair with copper buttons ; and they always go h>ai;e4 

legged, though mo ft of them wear fandals. *• 
Their drefs coniifts of an apron that reaches only 

half down the thigh ; a crofs which; paffing under the 
arm-pits, is tied on the bread ; and a long mantle fike 
that of the men. The mantle is made efifkins not de¬ 
prived of the hair ; and the crofs of tanned leather, pre¬ 
pared like that ufed for gloves in Europe. 

With regard to glafs beads, they wear them as brace¬ 
lets. They form them alfo into necklaces, which de4 r 
feend in different rows to the pit of the ftomach ; and 
they fnfpend from their girdles feveral firings of them, 

which fall down their thighs below7 the apron. 
Thefe ornaments being very durable, the habit of 

feeing them renders the women almoft indifferent to the 
pleafure of poffeffing them. Thofe they procured f"om 

our author afforded at firft great fatisfadlion, on account 

of their novelty. But when he (hewed them feiffars 
and 

i 
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KabnM* anc} nee(31es, they gave the preference to fhefe articles ; 

<h‘as' and this choice does honour to the good fenfe of the 
Ivabobiqua ladies. Like their chief, they fet a higher 

value on utility than ornament. 
Before our author's arrival among them, the Kabo- 

hiquas were acquainted with the uie of tobacco through 
the means of fome of the tribes more contiguous to the 
Cape. Jt was, however, a luxury which they could 
feldom enjoy; and fo indifferent were they about it, that 
if it were not brought to them, they would not go a ftep 
to procure it. This indifference, about an article which 
is eagerly fought for by all the tribes of Hottentots, 
feemed to fhew that there are traits in the character of 
the Kabobiquas which diftingnifli them from their 
fouthern neighbours. The cafe was the fame as to 
Itrong liquors, on which they fet no great value ; and 
though there were among them fome few' individuals 
difpofed to relifh them, the greater number abfolutely 
refufed them. 

“ If the contents of my flafks (fays Vaillant) gave 
them little fatisfadlion, they were, however, much cap¬ 
tivated with the flafks themfelves. Thefe tranfparent 
bottles excited their admiration in the higheft degree. 
They called them folid water ; for, notwithflanding the 
heat of the climate, thefe favages had feen ice on the 
fummits of the mountains by which they are furround- 
ed ; and they entertained no doubt that the glafs of my 
flafks was water, which I had rendered folid by magic, 
and which I prevented their fires from melting. As it 
was impofiible for me to explain this matter, I did not 
attempt to undeceive them : and beiides, with vvhat ad¬ 
vantage would it have been attended ? I fuffered them, 
therefore, to continue in their error, and contented my- 
felf with conferring on them an obligation, by giving 

them all the empty bottles for which I had no ufe. 
“ On their part, they vied with each other in fhew- 

ing their generofity towards me ; and I muff indeed 
allow, that I never law a nation fo difinterefted. Every 
night they brought to my camp a confiderable quantity 
of milk ; and they never came to fpend the evening 

, with my people, without bringing fome fheep to regale 
them. I have feen many of them give away gratui- 
toufiy, and without receiving any thing in return, part 
of their herds and their flocks ; and, when I departed, 
there wrere many perfons in my caravan who pofTefled 
both fheep and oxen, which they had received as a pure 

gift-”. 
With this benevolent difpofition, the Kabobiquas 

have alfo a martial charadler. Their weapons are poi- 
foned arrow's, and a lance with a long iron point, but 
different from the affagay of the Hottentots. In battle, 
their defenfive armour confifts of two bucklers; the one 
of a fize fufficient to cover the whole body of the com- 
batant^ the other much fmaller. They are both made 
of fkins exceedingly thick, and proof againfl arrows. 

1. he courage which the Kabobiquas difplay in com¬ 
bat is particularly exercifed in their bunting excurfions, 
and, above all, againfl carnivorous animals. Intrepid, 
however, as it may be to attack the elephant and the 
rhinoceros, thefe fpecies of animals are not obje<Els of 

. their vengeance ; becaufe, living upon grafs and herbs, 
they have nothing to apprehend from them, either for 

themfelves or their cattle. But the tiger, lion, hysena, 
and panther, being enemies of a different kind, they de¬ 

clare againfl them implacable war, and purfue them Kabobi. 
without remiflion. 

Of the fpoils of thefe definitive animals they form v 
their bucklers, girdles, landals, erodes, mantles, See. 
They eonfider it as a mark of honour to wear them ; 
and they fet a much higher value upon them than upon 
the (kin-of the rhinoceros or of the elephant. If they 
fometimes hunt the latter, it is only as objtdls of food ; 
and they employ to catch them thofe concealed pits, 
which are the ufual fnares of the Hottentots : but this 
method, which requires both patience and labour, is ve¬ 
ry little fuited to a people fo brave and enterprifing as 
the Kabobiquas. 

As they poffefs fo bold and refolute a charadler, 
one might be induced to believe that they are fero¬ 
cious and intradlable. Among all the African nations, 
however, w'hich our author vifited, he never knew 

one that fo much pra£lifed obedience and fubordina- 
tion. 

The chief here is not, as in other tribes, a principal 
among his equals ; he is a fovereign in the midfl of his 
fnbjeds, a mailer furrounded by his fiaVes. A word* 
a geflure, or a look, is fufficient to procure him obe¬ 
dience. Whatever be his orders, they are never con- 
tradi&ed ; and the cafe is the fame in every particular 
family. What the chief is to the horde, the father ia 
to his children. His commands are abfolute ; and he 

exercifes regal power at home, while he obeys elfe- 
where. 

Though the tribe was very numerous, the wifdom 
with which it was ruled, and the good order that pre¬ 
vailed, announced, in the man by whom it was govern¬ 
ed, an intelligence fuperior to that of all the favages our 
author had before feen ; for he had not then vifited the 

Houzouanas. The habitation of this chief was fuited to 
his fupreme dignity. It w'as, indeed, a hut only, like 
thofe of his fubjefts, arid, like them, covered with the 
fkins of animals ; but it was much larger, as well as 
more elevated ; and around it were fix others, occupied 
by his family, and deflined for them alone. 

The natural drynefs of the country inhabited by the 
Kabobiquas obliges them to dig wells, for their own 
ufe as well as for their cattle ; but as the fame caufe 
often dries up thefe wells, they are then forced to re¬ 
move, and to feek elfewhere a foil more abundant in 
fprings ; for Fifh-river, though confiderable in the rai¬ 
ny feafon, is often, during the great heats, entirely def- 
titute of water. 

The long journeys which thefe too frequent emigra¬ 
tions compel them to undertake, and the intercourfe 
which they thence have with other nations, mufl necef- 
favily inipire them with ideas unknown to the fettled 

tribes; and it would not be unnatural to fuppofe, that 
to this extenfion of ideas are they indebted for that fu- 
periority of intelligence which elevates them above their 
neighbours. 

Of the religion of the Kabobiquas, onr author talks 
very inconfiflently, and like a true philofopher of the 
French fchool. u Of all the African nations (fays he), 
they are the only people among whom I found any idea, 

however confufed a one, of the exiilence of a Deity. I 
do not know whether it be from their own reflection, or 
the communications of other tribes, that they have ac¬ 
quired this fublime knowledge, which would alone bring 

them 
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K jmga. them near to a level with policed nations; but they 

1-' believe, as far as I have been able to learn from my 
people, that beyond the ftars there exifts a Supreme 
Being, who made and who governs all things.. I mull, 
however, obferve, that on this fubjedl their ideas are 
vague, barren, and unprodu&ive. They have no con¬ 
ception of the future exigence of the foul, or of rewards 
and punilhments in another life ; in fhort, they have 
neither worlhip, facrifices, ceremonies, nor prielts, and 

are total llrangers to what we call religion.” 
This is impoffible. A people believing in a Supreme 

Being, who made and who governs all things, may in¬ 
deed be without facrifices, ceremonies, and priejls ; but 
fuch a people cannot avoid wi/king, that the Being who 
governs all things may protect them. Such a wifh is a 
prayer; and furely he who prays is no ftranger to reli¬ 
gion. M. Vaillant places the country of the Kabobi. 
quas between 230 and 2 50 S. Lat. and 16 25' and 19° 

25' Long, ead from Paris. 
KAJAAGA, an African kingdom, called by the 

French Galium, is bounded on the fouth-eaft and fouth 
by Bambouk ; on the welt, by Bondou and Foota Tor- 

ra; and on the north, by the river Senegal. The am 
and climate (fays Mr Park) arc more pure and falubri- 
ous than at any of the fettlements towards the coaft ; 
the face of the country is Everywhere interfperfed with 

a pleafing variety of hills and valleys ; and the windings 
of the Senegal river, which defeends from the rocky 
hills of the interior, make the fcenery on its banks very 

pidlurefque and beautiful. 
The inhabitants are called Serawoollies, or (as the 

French write it) Seracolets. Their, complexion is a jet 
black : they are not to be diftinguifhed in this refpeEt 

from the Jaloffs. 
The government is monarchical; and the regal au¬ 

thority, from what I experienced of it, feems to be fuf- 
ficiently formidable. The people themfelves, however, 
complain of no oppreffion; and feemed all very anxious 
to fupport the king in a contell he was going to. enter 
into with the fovereign of KafTon. The Serawoollies are 
habitually a trading people ; they, formerly carried on a 
great commerce with the French in gold and (laves, and ^ 
dill maintain fome traffic in (laves with the Britifh fac¬ 
tories on the Gambia. They are reckoned tolerably 
fair and juft in their dealings, but are indefatigable in 
their exertions to acquire wealth, and they derive con* 

fiderable profits by the fale of fait and cotton cloth in 
diftant countries. When a Serawoolli merchant returns 
home from a trading expedition, the neighbours imme¬ 
diately affemble to congratulate him upon his arrival. 
On thefe occafions the traveller difplays his wealth and 
liberality, by making a few prefents to his friends ; but 
if he has been unfuccefsful, his levee is foon over ; and 
every one looks upon him as a man of no underdandmg, 
who could perform a long journey, and (as they expreis 

it) bring back nothing but the %air upon his head. 
Their language abounds much in gutturals, and .is 

not fo harmonious as that fpoken by the Foulahs : it is, 
however, well worth acquiring by thofe who travel 
through this part of the African continent ; it being 
very generally underftood in the kingdoms of KafTon, 
Kaarta, Ludamar, and the northern parts of Bambara.. 

In all thefe countries the Serawoollies are the chief 

traders. 
Joag, the frontier town of this kingdom you enter 

it from Pifania, may be fuppofed, on a grofs computa¬ 
tion, to contain two thoufand inhabitants. It is fur- 
rounded by a high wall, in which are a number of port 
holes, for mufquetry to fire through in cafe of an at¬ 
tack. Every man’s pofTeffion is likewife furrounded 
by a wall ; the whole forming fo many.diftinft citadels; 
and amongft a people unacquainted with the ufe of ar¬ 
tillery, thefe walls anfwer all the purpofes of.ftronger 
fortifications. To the well ward of the town is a fmall 
river, on the banks of which the natives raife. great 
plenty of tobacco and onions. Mr Park was in this 
town plundered of half his effedls by order of the king, 
becaufe forfooth he had negle&ed to pay the accuftom- 

ed duties before he entered the kingdom ; and it re¬ 
quired a good deal of addrefs to prevent hiinfelf and 
his attendants from being made (laves ; a (late to which 

the law, it was faid, condemned them for the commif- 
fion of this unintended crime. He was at lad refeued 

from Joag by a nephew of the king of KafTon. Joag 
is placed by Major Rennd in 14025' N. Lat. and 90 

46' W. Long. 
KAINSI, is the name given by the Hottentots to a 

particular fpecies of antelope, of which, according, to 
Vaillant, no author has yet given a per fed defeription. 
It is called by the Dutch klipfpringer, on account of 
the eafe with which it leaps from rock to rock ; and 
indeed of all the antelopes there is no one equal to it in 

agility. It is about the fize of a kid of a year old, and 
of a ydlowifii grey colour ; but its hair has this pecu¬ 
liarity, that, iu(lead of being round, pliable, and firm, 
like that of mod other quadrupeds, it is flat, har(h, and 
fo little adherent to the (kin, that the (lighted fridion 
makes it fall off. Nothing is more eafy, therefore, than 
to deprive this animal of its hair : dead or alive it is. the 
fame ; to rub, or even to touch the animal, is fufficient. 
Another peculiarity of this Angular hair is its being ex¬ 

tremely fragile; fo that if you take a tuft of it between 
your fingers, and twid it with the other hand, it will 
break like the barbs of a feather. This, property, how¬ 
ever, belongs not exelufively to the hair of the kainfi 
for our author fays he has obferved it in the hair of 
other quadrupeds,’ which in the fame manner live among 

the rocks. . f . 
This antelope differs from the other fpecies alio in 

the (hape of the foot, which, indead of being pointed 
like theirs, is rounded at the end ; and as it is always 
accudomed, both in leaping and walking, to tread with 
the point of the hoof, without reding at all on the heel, 
it leaves a print didinguiffiable from that of any other 
antelope in Africa. Its flefh is exquifltely flavoured, 

and much fought after, particularly by the hunters. 
The cliace of the kainii is very amufing. It is true, 

it is fcarcely poffible to hunt it down with dogs, as it 
foon efcapes them by means of its inconceivable agility, 

and gets out of their reach on. the point of fome de¬ 
tached rock, where it will remain whole hours fafe from* 

all purfuit, and fufpended, as it were, above the abyfs. 
But in this fituation it is excellently placed for the ar¬ 
row or the ball of the huntfman ; who is commonly cer¬ 

tain of (hooting it at pleafure, though he is not always 
able to come at it when killed. We (hall, give our au¬ 

thor’s account of a chace of the kainfi in his own 

I was hunting (fays he) one of thefe animals, 

when, from the nature of the place, it found ltfelf fo 
preffed.’ 

Kainfi. 
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prefTed by my dogs, as to be on the point of being run 

^ down and taken. T here were apparently no means of 
efcape ; fince before it was a vail perpendicular rock, 
by which its courfe was neceffarily flopped. In this 
•wall, however, which appeared to me perfe&ly fmooth, 
was a little ridge, projecting at moil not above two 
inches, which the kainfi quickly perceived, and, leaping 
upon it, to my great adonifhment kept it (elffirm (a). 

I imagined that, at any rate, it mufl foon tumble down; 
and my dogs, too, fo fully expe<Sed it, that they ran to 
the bottom of the rock, to be ready to catch it when it 
fell. To haften its fall, I endeavoured to harafs it, and 
make it lofe its equilibrium ; and for this purpofe J 

.pelted it with flones. All at once, as if gueiTing my 
defign, it colle&ed its whole flrength, bounded over my 
head, and, falling a few paces from me, darted away 

with the utmod lpeed. Notwithflanding the rapidity 
of its flight, it would have been eafy for me to have fliot 
it ; but its leap had fo furprifed and amufcd ine, that I 

.gave it its life.” This was generous, if the flory be 
true. 

KAMTSCHATKA is inhabited by a people, who 
are reprefented in the Encyclopadm as pofleffing almofl 
every quality that can difgrace human nature. We 

think it incumbent upon us to acknowledge, in this 
place, that a much more favourable pidlure of them is 

'drawn by La Peroufe who viflted Kamtfchatka in Sep¬ 
tember 1787. The Ruffian governor made the com¬ 
modore and his officers remark the promifing appear¬ 
ance of feveral fmall fields of potatoes, of which the 
feed had been brought from Irkoutfk a few years be¬ 
fore ; and purpofed to adopt mild, though infallible 

means, of making farmers of the Ruffians, Coflacks, and 
Kamtfchadales. The fmall-pox in 1769 fwept away 
three-fourths of the individuals of the latter nation, 
which is now reduced to lefs than four thoufand per- 
fons, fcattered oyer the whole of the peninfula ; and 
which will fpeedily difappear altogether, by means of 
the continual mixture of the Ruffians and Kamtfcha¬ 
dales, who frequently intermarry. A mongrel race, 
more laborious than the Ruffians, who are only fit for 
foldiers, and much ftronger, and of a form lefs difgrace- 
ful to the hand of nature, than the Kamtfchadales, will 
fpnng from thefe marriages, and fucceed the ancient in¬ 
habitants. The natives have already abandoned the 
yourts, in which they ufed to burrow like badgers du¬ 
ring.the whole of the winter, and where they breathed 
an air fo foul as to occafion a number of diforders. The 

mod opulent among them now build i/has, or wooden 
houfes, in the manner of the Ruffians. They are pre- 
cilely of the fame form as the cottages of our peafants* 
are divided into three little rooms; and are warmed by 

a brick dove, that keeps up a degree of heat (b) infup- 
portable to perfons unaccudomed to it. The red pafs 
the vvmter, as well as the fummer, in halagans, which 

are a kmd of wooden pigeon-houfes, covered with thatch, 
and placed upon the top of pods twelve or thirteen feet 
high, to which the women as well as the men climb by 

means of ladders that afford a footing very infecure. 
But thefe latter buildings will foon difappear ; for the 

kamtfchadales are of an imitative genius, and adopt aU 
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mod all the cudoms of their conquerors. Already the 
women wear their hair, and are almod entirely dreffed 
in the manner of the Ruffians, whofe language prevails 
in all the ojlrogs ; a fortunate circumdance, fince each 
Kamtfcliadahan village (poke a different jargon, the in¬ 
habitants of one hamlet not underftanding that of the 
next. It may be faid in praile of the Ruffians, that 

though they have Hlablifhed a defpotic government in 
this rude climate, it is tempered by a mildnefs and 
equity that render its inconveniences unfelt. They 
have no reproaches of atrocity to make themfelves, like 
the Spaniards in Mexico and Peru. The taxes they 

levy on the Kamtfchadales are fo light, that they can 
only be confidered as a mark of gratitude towards the 
fovereign, the produce of half a day's hunting acquit¬ 
ting the impods of a year. It is furpriling to fee in 

cottages, to all appearance more miferable than thofe of 

the mod wretched hamlets in our mountainous pro¬ 
vinces, a quantity of fpecies in circulation, which ap¬ 
pears the more confiderable, becaufe it exids among fo 
fmall a number of inhabitants. They confume fo few 

commodities of Ruffia and China, that the balance of 
trade is entirely in their favour, and that it is abfolutely 
neceffiaryr to pay them the difference in rubles. Furs at 
Kamtfchatka are at a much higher price than at Can¬ 
ton ; which proves, that as yet the market of Kiatcha 
has not felt the advantageous effedl of the new channel 
opened in China. 

Our author compares Kamtfchatka, with refped to 
climate and foil, to the coad of Labrador in the vicinity 
of the Straits of Belle Ifle; but the men, like the ani¬ 
mals, are there very different. The Kamtfchadales ap¬ 
peared to him the fame people as thofe of the hay of 

Cadries, upon the coad of Tartary^. Their mildnefs and 
their probity are the fame, and their perfons are very 
little different. They ought then no more to be com¬ 

pared to the Efquimaux Indians, than the fables of 
Kamtfchatka to the martins of Canada. 

The Greek religion has been eflabliihed among the 
Kamtfchadales without perfection or violence, and with 
extraordinary facility. The vicar of Paratounka is the 
fon of a Kamtfchadale and of a Ruffian woman. He 

delivers his prayers and catechifm with a tone of feeling 
very much to the tade of the aborigines, who reward 
his cares with offerings and alms, but pay no tythes. 
T. he canons of the Greek church permitting prieds to 
marry, we may conclude that the morals of the country 
clergymen are fo much the better. “ I believe them, 
however (fays Peroufe), to be very ignorant ; and do 
not fuppofe that for a long time to come they will 

dand In need of greater knowledge. The daughter, 
the wife, and the fider of the vicar, were the Led dan¬ 
cers of all the women, and appeared to enjoy the bed 
date of health. The worthy pried knew that we were 

good Catholics, which procured us an ample afperfion 
of holy water ; and he alfo made us kifs the crofs that 
was carried by his clerk ; thefe ceremonies were per¬ 
formed in the midd of the village. His parfonage houfe 
was a tent, and his altar in the open air ; but his ufual 

abode.is Paratounka, and he only came to St Peter and 
St Paul’s to pay us a vilit.” 

— The 

Kanin 

fchatfca 

(a) This we think incredible. 

(b) Not lefs than thirty degrees of Reaumur’s thermometer, 
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Kamt* The people of Kamtfchatka have Inured themfelves 

Kanern* t0 extrcmes ^eat an^ co^* It is we^ known, 
^ that their cnftom in Europe, as well as in Afia, is to 

go into vapour baths, come out covered with perfpira- 
tion, and immediately roll themfelves in the fnow. The 
ojlrog of St Peter had two of thefe public baths, into 
which our author went before the fires were lighted. 
They confifl of a very low room, in the middle of which 
is an oven con Hr u died of Hones, without cement, and 
heated like thofe intended to bake bread. Its arched 
roofs is furrounded by feats one above another like an 
amphitheatre, for thofe who wifti to bathe, fo that the 
heat is greater or lefs according as the perfon is placed 
upon a higher or lower bench. Water thrown upon 
the top of the roof, when heated red hot by the fire 
underneath, is converted inftantly into vapour, and ex¬ 
cites the moll profufe perfpiration. The Kamtfcbat- 
dales have borrowed this cullom, as well as many others, 
from their conquerors ; and ere long the primitive cha¬ 
racter that dillinguifhed them fo ftrongly from the Ruf¬ 
fians will be entirely effaced. 

Our author deferibes the bay of Avatfcha as the fi- 
neft, the molt convenient, and the fafelt, that is to be 
met with in any part of the world. The entrance is 
narrow, and Ihips would be forced to pafs under the 
guns of the forts that might be eafily ere&ed. The 
bottom is mud, and excellent holding ground. Two 
vail harbours, ore on the ealtern fide, the other on the 
weltern, are capable of containing all the Ihips of the 
French and Englifh navy. The rivers of Avatfcha and 
Paratounka fall into this bay, but they are choaked up 
with fand-banks, and can only be entered at the time 
of high water. The village of St Peter and St Paul is 
lituated upon a tongue of land, which, like a jetty made 
by human art, forms behind the village a little port, 
Ihut in like an amphitheatre, in which three or four vef- 
fels might lie up for the winter.* The entrance of this 
fort of bafon is more than twenty-five toifes wide ; and 
nature can afford nothing more fafe or commodious. 
On its Ihore the Governor propofed to lay down the 
plan of a city, which fometime or other will be the ca¬ 
pital of Kamtfchatka, and perhaps the centre of an ex- 
tenfive trade with China, Japan, the Phillippines, and 
America. A vail pond of frefii water is fitnated north¬ 
ward of the fite of this projected city ; and at only 
three hundred toifes dillance run a number of ftream- 
lets, the eafy union of which would give the ground all 

the advantages neceffary to a great eftablifiiment. Of 
thefe advantages Mr Kafloff underftood the value; 
“ but firff (faid he a tlioufand times over) we muff have 
bread and hands, and our Hock of both of them is very 
finall.*' He had, however, given orders, which an¬ 
nounced a fpeedy union of the other ojlrogs to that of 
St Peter and St Paul, where it was his intention imme¬ 
diately to build a church. By obfervation, St Peter 
and St Paul was found to be in 530 1 N. Lat. and 
156° 30' E. Long, from Paris. 

KANEM, is the name given by Adrifi to the king¬ 
dom of Bornou in Africa, of which the reader will find 
fome account in the Encyclopedia Britannic a. In fome 
particulars, however, that account is incorred. The 
kingdom of Bornou or Kanem muff extend farther eaft 
and farther north than it is there faid to do ; for ac¬ 

cording to the lateft and heft accouuts, its capital ftands 

in Lat. 24° 32', Long. 22° 57'. The empire is faid to 
Suppl. Vol. II. Part I. 

be very extenfive ; and if it be true, as we learn from 
the proceedings of the African Affociation, that its fo- 
vereign is more powerful than the Emperor of Morocco, 
the people cannot be fuch abfolute brutes, as we have 
reprefented them in the article referred to ; for the fo- 
vereign of brutes would have no power. The truth, 
however is, that very little is yet known in Europe of 
Bornou or its inhabitants. 

KANT (Immanuel), Royal Profeffor of Morals and 
Metaphyfics in the Univeriity of Konigfberg, publifiied 
fome years ago a new fyilem of Metaphyfics, to which 
he gave the name of Critical Philosophy, which fee 
in this Supplement. 

KANTUFFA, a fpeciesof thorn peculiar to Abyf- 
fmia, is thus deferibed by Mr Bruce: The branches 
Hand two and two upon the llalk ; the leaves are difpo- 
fed two and two iikewife, without any tingle one at the 
point, whereas the branches bearing the leaves part from 
the ftalk : at the immediate joining of them are two 
thick thorns placed perpendicular and parallel alternate¬ 
ly ; but there are alio tingle ones diftribated in all the 
interfaces throughout the branch. 

The male plant has a one-leaved perianthium, divided 
into five fegments, and this falls off with the flower. 
The flower is compofed of five petals, in the middle of 
which rife ten flamina or filaments, the outer row {bart¬ 
er than thofe of the middle, with long fligmata, having 
yellow farina upon them. The flowers grow in a branch, 
generally between three and four inches long, in a coni¬ 
cal difpofition, that is, broader at the bafe than the 
point. The infide of the leaves are a vivid green, in 
the outfide much lighter. It grows in form of a bufh, 
with a multitude of fmall brandies rifing immediately 
from the ground, and is generally feven or eight feet 
high. Our author favv it when in flower only, never 
when bearing fruit. It has a very flrong fmeli, refem- 
bling that of the fmall feented flower called mignionet, 
fown in vafes and boxes in windows, or rooms, where 
flowers are kept. 

Our author reprefents the kantuffa as fo very trouble- 
fome, that it renders travelling through fome places of 
Abyffinia almoft impoffible. The foldier fereens him- 
felf from it by a goat’s, a leopard’s, or a lion’s flcin 
thrown over his {boulders, of which it has no hold. As 
his head is bare, he always cuts his hair fhort before he 
goes to battle, left his enemy fhould take advantage of 
it ; but the women, wearing their hair long, and the 
great men, whether in the army or travelling in peace, 
being always clothed, it never fails to incommode them, 
whatever fpecies of raiment they wear. If their cloak 
is fine muflin, the leafl motion againft it puts it all in 
rags ; but if it is a thick, foft cloth, as thofe are with 
which men of rank generally travel, it buries its thorns, 
great and fmall, fo deep in it, that the wearer mult 
either difmount and appear naked, which to principal 
people is a great difgrace, or elfe much time will be 
lpent before he can difengage himfelr from its thorns. 
In the time when one is thus employed, it rarely fails 
to lay hold of you by the hair, and that again brings 
on another operation, full as laborious, but much more 

painful, than the other. A proclamation is therefore 
iffued, every year immediately before the king commen¬ 
ces any march, in thefe words : “ Cut down the kan¬ 

tuffa in the four quarters of the world; for I do not 

know where I am going;” The wild animals, both 
G birds 

Kanr, 
Kantuffa. 
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Kaffon. birds and beads, efpecially the Guinea fowl, know how 

1 well it is qualified to proteid them. In this fhelter, the 
hunter in vain could endeavour to moled them, were it 
not for a hard-haired dog, or terrier of the fmulleft fize, 
who being defended from the thorns by the roughnefs 
of his coat, goes into the cover, and brings them and 
the partridges alive one by one to his mailer. 

KASSON, a populous kingdom in North Africa, 
of which the capital Koontakary is placed by Major 

Rennel in 14° 33' N. Lat. and 8° 43' W. Lon. The 
king who reigned when Mr Park was in the country 
was extremely kind to our traveller, though his fon 
plundered him unmercifully, like other rapacious chiefs 
of that favage country. From the top of a high hill, 
at fome diftance from the capital, “ I had (fays Mr 
Park) a mod enchanting profpedl of the country. The 
number of towns and villages, and the extenfive cultiva¬ 
tion around them, furpaffed every thing I had yet feen 
in Africa. A grofs calculation may be formed of the 
number of inhabitants in this delightful plain, by confi- 
dering that the king of Kaffon caa raife four thoufand 
fighting men by the found of his war drum.” 

At Teefee, a large unwalled town, where our author 
redded for fome days, he had an opportunity of obfer- 
ving the cudoms of the inhabitants, who confided part¬ 
ly of Pagans and partly of Bufhreens, u e. of negroes 
converted to Mahomedanifm. Though thefe people 
poffefs both cattle and corn in abundance, rats, moles, 
fquirrels, fnakes, locufts, &c. are eaten without fcruple 
by the highed and lowed. Another cudorn dill more 
extraordinary, is, that no woman is allowed to eat an 
egg. This prohibition, whether arifing from ancient fu- 
perdition, or from the craftiriefs of fome old Bufhreen 
who loved eggs himfelf, is rigidly adhered to ; and no¬ 
thing will more affront a woman of Teefee than to offer 
her an egg. The cudom is the more fmgular, as the 
men eat eggs without fcruple in the prefence of their 
wives, and Mr Park never obferved the fame prohibition 

in any other of the Mandingo countries. 
Our author was prefent at a palaver held by the go¬ 

vernor of Teefee on a very extraordinary occafion ; of 
which we (hall give his account at full length, becaufe 
it (hows how free men are reduced to fiavery in North 
Africa. The cafe was this : “ A young man, a Ka¬ 
fir of confiderable affluence, who had recently married a 
young and handfome wife, applied to a very devout 
Bufhreen, or Muffulman pried, of his acquaintance, to 
procure him faphies for his protection during the ap¬ 
proaching war. The Bufhreen complied with the re- 
qued ; and in order, as he pretended, to render the fa- 
pliies more efficacious, enjoined the young man to avoid 

any nuptial intercourfe with his wife for the fpace of 
fix weeks. Severe as the injunction was, the Kafir 
'firiCtlv obeyed ; and without telling his wife the real 
caufe, abfented himfelf from her company. In the mean 
time it began to be whifpered at Teefee, that the Bufh- 
reen, who always performed his evening devotion’s at 
the door of the Kafir’s hut, was more intimate with the 
young wife than he ought to be. At fird, the good 
hufband was unwilling to fufpeCI the honour of his fanc- 
tified friend, and one whole month elapfed before any 
jealoufy rofe in his mind ; but hearing the charge re¬ 
peated, he at lad interrogated his wife on the fubjeCk, 
who frankly confeffed that the Bufhreen had feduced her. 

Hereupon the Kafir put her into confinement, and cal¬ 

led a palaver upon the Bufhreetf’s conduCh The faCl Kaflbn, 
was clearly proved againd him ; and he was fentencedl"”~~v~~‘J 
to be fold into fiavery, or to find two fiaves for his re¬ 
demption, according to the pleafure of the complainant. 
The injured hufband, however, was unwilling to proceed 
againd his friend to fuch extremity, and defired rather 
to have him publicly flogged before the governor’s gate. 
This was agreed to, and the fentence was immediately 
executed. The culprit was tied by the hands to a ftrong 
dake $ and a long black rod being brought forth, the 
executioner, after fiourifhing it round his head for fome 
time, applied it with fuch force and dexterity to the 
Bufhreen’s back, as to make him roar until the woods 
refounded with his fcreams. The furrounding multi¬ 
tude, by their houting and laughing, manifeded how 
much they enjoyed the punifhment of this old gallant ; 
and it is worthy of remark, that the number of dripes- 
vvas precifely the fame as are enjoined by the Mofaic 

lawy forty, fave one.” 
The method of converting the negro nations to the 

religion of the Arabian Tmpodor is a very lingular one ; 
and Mr Park faw the whole people of Teefee converted 
in an indant. During his refidencein that town an em- 

baffy of ten people belonging to Almami Abdulkadeiy 
king of Foota Torra, a country to the wed of Bondou, 
arrived at Teefee ; and defiring Tiggity Sego the go¬ 
vernor to call an affembly of the inhabitants, announced 
publicly their king’s determination, * to this effedl: 
“ That unlefs all the people of Kaffon would embrace 
the Mahornedan religion, and evince their converfion 
by faying eleven public prayers, he (the king of Foota 
Torra) ctiuld not poffibly dand neuter in the prefent 
conted, but would certainly join his arms to thofe of 
Kajaaga.” A meffage of this nature, from fo powerful 
a prince, could not fail to create alarm ; and the inha¬ 
bitants of Teefee, after a long confutation, agreed to 

conform to his good pleafure, humiliating as it was to 
them. Accordingly, one and all publicly offered up 
eleven prayers, which were confidered a fufficient tedi- 

rnony of their having renounced Paganifm, and embraced 
the do&rines of the Prophet. 

Our author relates a dory, which we cannot refufe- 
ourfelves the pleafure of inferting, becaufe it exhibits a 
very pleafing picture of the affection and gratitude of 
the Pagan negroes. In his train was ablackfmith, who 
had lived fome years on the Gambia, and who nqw return¬ 
ed to his own country Kajjbn. “ Soon after we came in 
fight of Jumbo, bis native town (fays- Mr Park), his' 
brother, who had by fome means been apprifed of his 
coming, came out to meet him, accompanied by a Ting¬ 
ing man : he brought a liorfe for the blackfmith, that 
he might enter his native town in a dignified manner ;, 
and lie defired each of us to put a good charge of pow¬ 
der into our guns. The tinging man now led the way, 
followed by the two brothers ; and we were prefently- 
joined by a number of people from the town, all of 
whom demondrated great joy at feeing their old ac¬ 
quaintance the blackfmith, by the mod extravagant 
jumping and linging. On entering the town, the Ting¬ 
ing man began an extempore fong in praife of the black¬ 
fmith, extolling his courage in having overcome fo many 
difficulties ; and concluding with a dridl injundlion to 
his friends to drefs him plenty of vf&uals. 

“ When we arrived at the blackfmith’s place of red- 

dence, we demounted and fired our mufkets. The 
meeting 
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meeting between him and his friends was very tender j 
for thefe rude children of nature, free from reftraint, dif- 
play their emotions in the ftrongeft and inoft impreffive 
manner. Amidft thefe tranfports the blackfmith’ s aged 
mother was led forth, leaning upon a fluff. Every one 
made way for her ; and fhe ftretched out her hand to 
bid her fon welcome. Being totally blind, fhe flroked 
his hinds, arms, and face, with great care, and feemed 
highly delighted that her latter days were blelTed by his 
return, and that her ears once more heard the mufic of 
his voiee. From this interview I was fully convinced, 
that whatever difference there is between the Negro and 
European in the conformation of the nofe and the co¬ 
lour of the fkin, there is none in the genuine fympathies 
and charadteriflic feelings of our common nature. 

“ During the tumult of thefe congratulations, I had 
feated myfelf apart, by the fide of one of the huts, be¬ 
ing unwilling to interrupt the flow of filial and parental 
tendernefs ; and the attention of the company was fo 
entirely taken up with the blackfmith, that I believe 
none of his friends had obferved me. When all the peo¬ 
ple prefent had feated themfelves, the blackfmith was 
defired by his father to give them fome account of his 
adventures ; and filence being commanded, he began ; 
and after repeatedly thanking God for the fuceefs that 
had attended him, related every material occurrence that 
had happened to him from his leaving Kaffon to his ar¬ 
rival at the Gambia ; his employment and fuecefs in 
thole parts; and the dangers lie had efcaped in return¬ 
ing to his native country. In the latter part of his nar¬ 
ration he had frequently oecafion to mention me ; and 
after many ftrorig exprefiions concerning my kindnefs 
to him, he pointed to the plaee where I fat, and ex¬ 
claimed, afilleibifiring, “ fee him fitting there.” In a 
moment all eyes were turned upon me ; I appeared like 
a being dropped from the clouds; every one was fur- 
prifed that they had not obferved me before ; and a few 
women and children expreffed great uneafineis at being 
fo near a man of fuch an uncommon appearanee. By 
degrees, however, their apprehenfioiis fubfided ; and 
when the blackfmith allured them that I was perfectly 
inoffenfive, and would hurt nobody, fome of them ven¬ 
tured fo far as to examine the texture of my clothes ; 
but many of them were Hill very fufpicious ; and when 
by aecident I happened to move myfelf, or look at the 
young children, their mothers would feamper ofi with 
them with the greateft precipitation. In a few hours, 

however, they all became reconciled to me.,> With 
thefe worthy people our author fpent the greater part 
of two days in feafting and mei*riment ; the blaekfmith 
accompanied him to the capital; and declared, that he 
would not leave him while he refided there. 

KEATE (George, Efq ; F. R. S.), defeended of 
an ancient and honourable family, was born about the 
year 1729 or 1730, and received his education at King- 
don fchool, under the Rev. Mr Wo :defon. From 
thenee he went to Geneva, where he refided fome years j 
and during his Hay there, became acquainted with Vol¬ 
taire, with whom he continued to correfpond many 
years after lie returned to England. After finifhing 
the tour of Europe, he fettled as a ftudent in the In¬ 
ner Temple, was called to the bar, and fometimes at¬ 
tended Weftminfter Hall ; though he did not meet 

with encouragement enough to induce his perfeveranee 

in his profelfion, nor indeed does it feem probable that 
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lie had fufficlent application for it. His firfl literary 
performance was <k Ancient and Modern Rome,” a 
poem, written at Pvome in the year 1755, printed in the 
year 1760, and received with confiderable applaufe. 
The next year he publidied t( A Short Aeeount of the 
Ancient Hiflory, Prefent Government, and Laws, of 
the Republic of Geneva, 8vo.” This work was com¬ 
piled during the author’s refidence at Geneva ; is a very 
ufeful one ; and is dedicated to Monfieur de Voltaire ; 
to whom he fays, “ When I refkdl, that it was in this 
Republic, whofe government I have attempted to de- 
feribe, that I was fird introduced to your acquaintance ; 
when memory renews the hours of focial mirth and rev 
fined entertainment which your hofpitality and converfa- 
tion afforded me—I cannot but rejoice in this oecafion 
of exprefiing my gratitude ; proud that, as your friend- 
fhip diftfnguifhed the author of thefe pages in a foreign 
country, your name may at home adorn his labour.’' 
It was at one time the intention of Voltaire to tranflate 
this account into French, though lie afterwards relin- 

quiHied the defign. 
The next year, 1762, he produced an “ Epidle from 

Lady Jane Gray to Lord Guildford Dudley and in 
1763, " The Alps,” a poem ; the fubjedl of which 
comprehends all that chain of mountains known under 
the general name of the Alps, extending from Italy to 
Germany, and from France to Tyrol, by whatever de¬ 
nomination they are particularly diftinguifhed. Of all 
the poetical works of Mr Keate, this is intitled to the 
higheft praife for truth of defeription, elegance ofverfi- 

fication, and vigour of fancy. 
Continuing to employ the prefs, in 1764 he publifh- 

ed “ Netley Abbey,” which he afterwards, in 1769, 
enlarged and reprinted : and, in 1765? produced “ The 
Temple Student, an Epiftle to a Friend humourouf- 
ly rallying his own want of application to the dudy of 
the law, his preference of the belles lettres, and his conl'e- 
quent want of fuccefs in his profelfion. The death of 
Mrs Cibber in 1766, of whofe merits as an a&iefs he 
entertained the higheft opinion, gave oecafion for a 
poem to her memory, wliieh celebrates her excellent 
performances on the ftage, and laments the lofs the thea¬ 

tre would fuftain by her death. 
In February 1769, he married Mifs Hudfon ; and 

about the fame time publifhed “ Ferney ; an epiftle to 
M. de Voltaire.” In this poem, after praifing with 
energy the various beauties of his friend’s poetical works, 

he introduces the following panegyric on Shakefpeare ; 

Kea tf* 

Yes! jealous wits may ft ill for empire drive, 
Still keep the flames of critic rage alive : 
Our Shakefpeare yet fhall all his rights maintain. 
And crown the triumphs of Eliza’s reign. 
Above controul, above each clafiic rule, 
His tut’refs Nature, and the world his fchool, 
On foaring pinions borne, to him was given 
Th’ aerial range of Fancy’s brighteft heav’n ; 
To bid wrapt thought o’er nobleft heights afpire, 
And wake each palfion with a mnfe of fire. 

Revere his genius. To the dead be juft, 
And fpare the laurels that o’erftiade the dull. 
Low fleeps the bard, in cold objlruftion laid, 

Nor afks the chaplet from a rival’s head. 
O’er the drear vault, Ambition’s utmoft bound, 

Unheard lhall Fame her airy trumpet found! 
G 2 Unheard 
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Keate. Unheard alike ; nor grief nor tranfport raife 

The blaft of cenfure or the note of praife ! 
As Raphael’s own creation grac’d his hearfe, 
And fham’d the pomp of oflentatious verfe, 
Shall Shakefpeare’s honours by himfelf be paid, 
And Nature perifh ere his pictures fade. 

This eulogium on Shakefpeare, in an epiftle to Vol¬ 
taire, who had laboured fo long and fo ftrenuoufly to 

' detraX from the merit of our immortal bard, (hews that 
Mr Keate had not given up his judgment to the fage 
of Ferney. How the old and envious fophifter would 
relifh his friend’s conduX, may be eafily conceived. His 
feeliugs were certainly very different from thofe of the 
mayor and burgeffes of Stratford, when, in confequence 
of this panegyric on their townfman, they complimented 
Mr Keate with a ftandifh, mounted with fdver, made out 
of the famous Mulberry tree planted by Shakefpeare. 

In 1775, he puhlifhed “ The Monument in Arca¬ 
dia,a dramatic poem, built on the piXure of Pouffin, 
mentioned by Abbe du Bos in his “ Critical Reflexions 
on Poetry and Painting.’’ 

In 1779, Mr Keate produced one of his mofl fuc- 
cefsful works, entitled “ Sketches from Nature ; taken 
and coloured in a Journey to Margate 5” 2 vols i2mo. 
This performance, allowing it to be, as it really is, an 
imitation of Sterne’s “ Sentimental Journey yet con¬ 
tains fo many pleafing delineations of life, fo many 
ilrokes of humour, and fo much elegance of compofi- 
tion, that few will hefitate to give it the preference to 
any other of Sterne’s imitators. 

In 1781, he colleXed his poetical works in two vols, 
nmo, and added feveral new pieces not before printed. 
The principal of thefe was “ The Helvetiad,” a frag¬ 
ment, written at Geneva in the year 1756. In the 
preface to this performance he gives the following ac¬ 
count of it : “ During a long ftay I many years fince 
made at Geneva, I vifited mofl of the principal places 
in Switzerland. The many fublime fcenes with which 
nature hath enriched this romantic country ; the tran¬ 
quillity and content with which every individual enjoys 
his property ; and, above all, that independence of mind 
which is ever the refult of liberty—animated me with 
fueh veneration for the firft authors of that freedom, 
whofe figures are recorded to poflerity either by fculp- 
ture or painting in the public parts of the towns thro’ 
thofe little ftates, that my enthufiafm betrayed me into 
a defign of writing a poem on this Angular revolution ; 
the argument of which I had divided into ten cantos, 
beginning the work with the oppreffions of the Houfe 
of Auftria, and clofing it with the battle of Mongar- 
ten ; by which thofe injured people finally renounced 
its ufurpation, and formed among themfelves thofe va¬ 
rious confederacies that ended in the great union and 
alliance of the prefent thirteen cantons. When I had 
fettled the whole plan of this work, I occafionally, as I 
found a difpofition in myfelf, took up any part of the 
poem which at the moment mofl; invited my thoughts : 
and enjoying at this tim£ fucli an iutercourfe with M. 
de Voltaire as afforded me a condant accefs to him, I 
acquainted him with my intention, (hewing him the ar¬ 
gument I had drawn out for the conduX of the whole 
defign. He kept it a few days ; and, in returning it, 
told me, that he thought the great objeX of the piece, 
the epitodes conneXed with the hiftory, together with 
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the fcenery of the country, prefented fubjeX matter 
whereon to found a fine poem ; “ but the time (added 
he) which fuch an undertaking will require, I would ra¬ 
ther counfel you to employ on fubjeXs that might more 
engage the public attention ; for fliould you devote 
youriVlf to the completion of your prefent defign, the 
Swifs would be much obliged to you, without being 
able to read you, and the reft of the world care little 
about the matter.” Feeling the force and juflnefs of 
the remark, Mr Keate laid afide his plan, and probably 
never refumed it. In the fame year, 1781, he publifh* 
ed “ An Epiflle to Angelica Kauffman.” 

A few years after, he became engaged in a long and 
vexatious law-fuit, in confequence of the negleX (to fay 
the lead of it) of an architeX who profefled himfelf to 
be his friend ; the particulars of which it is of no impor¬ 
tance to detail. At the •conclufion of the bufinefs, ho 
(hewed that his good humour had not forfaken him : 
And in 1787 he gave to the public the principal cir- 
cumflances of his cafe in a performance, entitled “ The 
Diftreffed Poet, a ferio-comic Poem, in three Cantos,” 
qto, with fome pleafantry, and without any acrimony. 

His lad work did infinite honour to his head and his 
heart, as well as to the liberality of the boekfeller for 
whom on the title-page it was faid to be publifhed. I11 

the year 1782, the Antelope packet was fhipwrecked 
on the Pelew iflands, where the commander, Captain 
Wilfon, and his crew lived fome time before they could 
get off. On his return to England, the Captain was, 
for fome reafon or other, refufed the command of ano¬ 
ther fhip ; and, as we have been informed, he was re¬ 
duced to a date much the reverfe of affluence. Thefe 
circumflances being communicated to Mr Keate, who 
was druck with admiration of the manners of the in¬ 
habitants of the Pelew iflands (fee Pelew Islands, 

Encycl,), he offered to draw up, for the benefit of Cap¬ 
tain Wilfon, a narrative of the occurrences whieh took 
place during that officer’s refidence among fo Angular 
a people. This he executed in “ An Accountv of the 

Pelew Iflands, fituated in the Wedern Part of the Pa¬ 
cific Ocean : compofed from the Journals and Com¬ 
munications of Captain Henry Wilfon and fome of his 
Officers, who in Auguft 1783 were there fhipwrecked, 
in the Antelope, a Packet belonging to the Honourable 
the Eaft India Company,” 4to ; a work written with 
great elegance, compiled with much care, and which, 
if embellifhed (as it has been infinuated) with faXs bet¬ 
ter calculated to have found a place in a novel than a 
genuine narrative, mud be afcribed to the mifinforma- 
tion of thofe who were aXors in the fcene, and mud firfl 
have deceived before they obtained credit. We men. 
tion this report as it has come to 11s, without any at¬ 
tempt either to edablifh or refute it. We fhall only 
add, that if the charge is well founded, Mr Keate (who 

undertook the talk on the mod difinterefled principle, 
and derived no advantage whatever from the work) 

was too durdy a moralid to have had any hand in the 
impofition.—The manufcript was offered to Mr Dod- 
dey for 300 guineas ; but he hefitated to give for it fo 
large a price, when another bookfeller undertook to 
publifh the work for the benefit of Mr Wilfon ; and, 
we have reafon to believe, paid to that gentleman, 
within the compafs of a year, triple the fum for which 
the manufcript had been offered to Dodfley. Such con- 
duX refleXs honour on the London trade. 

Befides 
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Kennkott* Befides the pieces already mentioned, Mr Keate was 
i, „,.v—. - author 0f many Prologues and Epilogues, fpoken 

at Mr Newcomb’s feliool at Hackney. He adapted 

his friend Voltaire’s “ Semiramis” to the ftage ; but 
this was fuperfeded in 1777 Drury Lane, by a 
wortlilefs tranflation of as worthlefs an author, one Cap¬ 
tain Ayfccuigh ; but neither this nor the author arc de- 

ferving of any further notice. r 
We fhall conclude by obferving, that Mr Keate s 

life patted without any viciffittides of fortune ; he in¬ 
herited an ample eftate, which he did not attempt to 
increafe othefwife than by thofe attentions which pru¬ 
dence dictated in the management of ft. He was hof- 
pitable and beneficent, and poffeffed the good-will of 
mankind in a very eminent degree. For the laft year 
or two, his health vilibly declined ; but on the (lay he 
died, it appeared to be fomewhat mended. His death 

was fudden, 011 the 27th of June 1797* He left one 
daughter, married in 1796 to John Henderfon, Efq; 
of the Adelphi. At the time of his death, Mr Keate 
was a Bencher of the Temple, and a very old member 
of the Royal and Antiquary Societies, of both of which 
he had been frequently elected one of the council. 

KENNICOTT (Dr Benjamin) was a man of fuch 

eminence in the learned world, that every thing rela¬ 

ting to hirri mutt be generally interefting. In the bio¬ 
graphical fkttch of him publifhed in the Encyclopedia, 
we have acknowledged ourfelves unacquainted with the 
rank and character of his parents ; but this information 

has been fince fupplied by a very candid and w<ll in¬ 
formed writer in the Monthly Magazine ; and as it is 
accompanied with circnmftances peculiarly honourable 
to the Dodlor, -and ought therefore to be preferred, we 

fhall infert it in this place. 
“ The parents of Dr Kennicott (fays this writer) 

were honeil chara&ers : His father was the parifh-cleik 

of Totnefs, and once matter of a charity fchool in that 
town. At an early age young Kennicott fucceeded to 
the fame employ in the fchool, being recommended to 
it by his remarkable'fobriety and premature knowledge. 
It was in that fituation he wrote the verfes to the ho¬ 
nourable Mrs Courtney, which recommended him to 
her notice, and that of many neighbouring gentlemen. 
They, with laudable generofity, opened a fubfeription 

to fend him to Oxford. 
“He foon there diftinguifhed himfelf,as is well known. 

As a teftimony of the truth of the above ftatement, the 
following is a copy of an infeription written by Dr 
Kennicott, and engraved on the tomb of his father and 
mother. The writer of this article has tranfcribed it 

from the original in the church-yard of Totnefs.. 1 ne 
tomb is more elegant than perfons in their fituation are 
accuftomed to have erc&ed, and was thought, perhaps, 
by the envious to be fomewhat oftentatious. A per- 
fonal knowledge of the Do&or induces the writer of 
this article to think, that it was rather the tribute of a 
good and grateful mind, and of the pious reverence and 
love which he entertained for the authors of his being. 

As Virtue ffiould be of good report, 
facred 

be this humble Monument 
to the Memory of 

Benjamin Kennicott, Parifh Clerk of Totnefs, 

and Elizabeth his Wife: 
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The latter 

an Example of every Chriftian Duty ; 
The former, s— 

animated with the warmed Zeal, 
regulated by the beft good fenfe, 

and both conftantly exerted 
for the Salvation of himfelf and others. 

Reader ! 
Soon (halt thou die alfo ; 

and as a Candidate for Immortality 
ftrike thy breaft and fay, 

Let me live the life of the Righteous, 
that my lad end may be like his. 
Trifling are the dates of Ijime 
where the fubjeft is Eternity. 

E reded 

by their Son, B. Kennicott, D. D. 
Canon of ChriftChurch, Oxford. 

a It is faid, that when Dr Kennicott had* taken or¬ 

ders, he came to officiate in his clerical capacity in his 
native town. When his father as clerk pioceeded to 
place the furplice on his fhoulders, a druggie enfued be¬ 
tween the modefty of the fon and the honed pride of 
the parent, who infilled on paying that refped to his 
fon which lie had been accudomed to fhew to other 
clergymen : to this filial obedience was obliged to fubmit. 
A circumdance is added, that his mother had often de¬ 

clared (he fhould never be able to fupport the joy of 
hearing her fon preach ; and that on her attendance at 
the church for the fird time, fhe was fo overcome as to 
be taken out in a date of temporary infertility.” 

KERMES (fee Coccus Jlicis, Encycl.) has been 
proved by Profeffor Beckmann to have been ufed as a 

dye from very remote antiquity. “ All the ancient 
Greek and Latin writers, he fays, agree, that kermes, 
called by the latter coccum, perhaps alfo coccus, and oft¬ 
en granum, were found upon a low fhrubby tree, with 
prickly leaves, which produced acorns, and belonged to 
the genus of the oak ; and there is no reafon to doubt, 
that they mean coccum ilicis, and that low ever-green 
oak, with the prickly leaves of the holly (aquifohum), 

which is called at prefent In botany quercus ilex. This 
aflertion appears more entitled to credit, as the ancients 
affign for the native country of this tree places where it 

is dill indigenous, and produces kermes. 
The ufe of kermes in dyeing feems to have been con¬ 

tinued through every century. In the middle ages, as 
they are called, we meet with kermes under the name of 
ver mi cuius or vermicvlunt; and on that account cloth dyed 
with them was called vermicnlata. Hence the French 
word vermeil, and its derivative vermilion, as is well 
known, had their extra&ion ; the latter of which origi¬ 

nally fignified the red dye of kermes, but it is now 
ufed for any red paint, and alfo for fine pounded cinna- 

KHAS, in Bengal, lands taken into the hands of 
government, oppofed to the management of Zemindars 

or farmers. See Zemindar in this Supplement. 

KHALSA, in Bengal, fometimes with the addition 

of Shereefah, the department of land and revenues; the 

exchequer. 
KHERAJE, in Bengal, fignifies ftri&ly the tribute 

paid by a conquered country : it is alfo ufed for reve- 

„„e » S™„1. KHIDMUT,. 

Kennicott 
'I 

Kheraje. 
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Kip pip, 
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KHlDMUr, office, attendance, employment, fer- 

K o L 

—> I.HIDMTJTGAR, a waiting man. 
Kill,SMUT, portion or divilion. 

KHOMAR, or Co mar, a Zemindar’s demefne land. 
KIMG-Post, or King-Piece, is a piece of timber fet 

lipwright in the middle, between two principal rafters, 
and having ilruts or braces going from it to the middle 
of each rafter. See Roof, Encycl ; and Carpentry, 
SufipL 

KIPPIS (Andrew, D. D. F. R and A. S.), was 
born at Nottingham, March 28 (O. S.) 1725. His 
father, a refpectable tradefman of that town, was de- 
fcended from the Rev. Benjamin King of Oakham, 
Rut land (hire, an cje&ed minifler ; and his mother, Ann 
Rythtr, was the grand-daughter of the Rev. John Ry- 
ther, who was ejeded from the church of Fernby, in 
the county of York. In the year 1730, he loft his 
father, and went to refide with his grandfather, An¬ 

drew Kippis of Seaford in Lincolnfliire. He received 
*bis-claflical education at the grammar fchool in that 
town ; but what contributed moft to his future emi¬ 
nence, was the friendfhip of the Rev. Mr Merrival, 

who was equalled by few of his contemporaries in vari¬ 
ous branches of learning, particularly in his acquaint¬ 
ance with the dallies, his knowledge of ancient and 
modern hiftory, and liis refined tafte in the belles lettres. 
Dr Kippis frequently faid, that it was impofiible for 
him to exprefs his obligations to this friend of his 
youth. In 1741 he removed to Northampton, and 

•commenced his academical ftudies under Dr Doddridge. 
After a refidence of five years at the academy, he was 
invited by feveral congregations to become their mini- 
fler. Though he was preffed to fettle at Dorchefter, 
and had been chofen their minifler, he gave the prefe¬ 

rence to an invitation from Boflon in Lincolnfliire, 
where he went to refide in September 1746. Here he 

continued four years ; and in November 1750, accept¬ 
ed the paltoral charge of a congregation at Dorking in 
Surry. ^ The congregation meeting in Princes-Street, 
Weftminfter, having been without a minifler about two 

years, he was chofen, in June 1753, to Succeed the 
Rev. Dr Obadiah Hughes. On the 21ft of Septem¬ 
ber following, he married, at Bofton, Mifs Elizabeth 
-B.ott, one of the daughters of Mr Ifaac Bott, a mer¬ 
chant of that place ; and in the month of Odober fix¬ 
ed his refidence in Weftminfter. In June 1767, he re¬ 
ceived the degree of D. D. from the univerfity of E- 
(iinburgh, on the unfolicited recommendation of the 
late learned ProfefTor Robertfon. He was eleded a 
member of the Society of Antiquaries on the 19th of 
March 1778 ; and on the 17th of June 1779, he was ” 
chofen a fellow of the Royal Society. In both Societies 
he had the honour of being in the council two years. 

Dr Kippis was eminently diftinguifhed for the vir¬ 
tues and accomplifhments which form the chief orna¬ 
ments, of private life. With a fuavity of manners and 
urbanity of behaviour peculiarly attradive, he united 
that knowledge of men and books which rendered his 
conversation uncommonly entertaining and inftrudive 
to the circle of his acquaintance and friends. As a mi- 
niiter, he was not lefs eminent for his profound acquaint¬ 
ance with every branch of theology than for the happy 

manner m winch he applied it to the improvement of 
thufe who attended his mimftry. His fermons were re¬ 

markable for perfpicuitv, elegance, and energy ; and 

his elocution was unaffeded and very imprdfive, parti¬ 
cularly at the clofe of his difeourfes. But the fuperior 
powers and vigour of mind which he derived from na¬ 
ture, and which he had cultivated with unremitting di¬ 
ligence and peculiar fucceis, were not to be confined to 
the narrow limits of private life and the duties of the 
pail oral charge, however important ; they were design¬ 

ed for more extenfive and important Services to his 
country and to mankind. The interefts of literature, 
Science, and religion, have received from the exertion of 
his talents as a writer the moil effential advantages. 
His firft efforts in literature were made in the Gentle¬ 

man’s Magazine, a periodical publication called the Li¬ 
brary, and the Monthly Review ; to each of which he 

contributed many important articles, efpecially in the 
hiftorieal and philological departments of the laft. He 
was the author of three important trads, viz. “ A Vin¬ 

dication of the Proteftant Diffenting Minifters, &c.” 
“ Obfervations on the late Contefts in the Royal So¬ 

ciety and “Considerations on the Treaty with Ame¬ 
rica, &c.” His improved edition of Dr Doddridge’s 
Leaures is a work of great value ; and “ The Hiftory 
of Knowledge, Learning, and Tafte, in Great Britain,” 
prefixed to the New Annual Regilter, merits, and has 
received, the approbation of the public. He publifhed 
at different times feveral Single fermons ; among which, 
that on the death of his friend the Rev. Mr Laugher, 
is intitled to very high praife. The greater part of 

thefe he republifhed, with other pradical difeourfes, in 
the year 1794 : but the work which, next to the ftu¬ 
dies immediately conueded with his office as a Chri- 
ftian minifler, engaged his principal attention, and by 
which he has long been diftinguifhed, is, the improved 
edition of the “ Biographia Britannica.” In this great 

national publication, the compreheniivenefs and powers 
of his mind, the corrednefs of his judgment, the vaft 

extent of his information, his indefatigable refearches 

and unremitting affiduity, his peculiar talent of appre- 
ciatmg the merits, and analyzing the labours of the 

moft eminent writers, and his unfhaken integrity, unbi¬ 
ased fidelity, and impartial decilion on the charaders 
of the pliilofopher, ftatefman, poet, Scholar, and di¬ 
vine, are ftrongly difplayed, and universally acknow¬ 
ledged. His ftyle, formed on the models of Sir Wil¬ 
liam Temple and the claffical Addifon, is remarkable 
for its perfpicuity, elegance, and purity ; and gives a 
peculiar luftre to the rich ftores of knowledge treafured 
in the volumes now publifhed. This work has given 
him a high rank among the literati of his country, and 
will carry down his name with diftinguifhed reputation 
to pofterity. He died on the 8th Odober 1795. 

KLIP-Springer. See Kainsi, Suppl. 

KOL Qjjall, the Abyffinian name of a tree, which 
feme botanifts have fuppofed to be the Euphorbia 

OJficinarum of Linnaeus. Mr Bruce, who gives the 
only defeription of the Kol-quall that we have feen, is 
of a different opinion : for which he affigns two reafons; 
the firft is, that the flower, which he fays is rofaceous, 

is compofed of feveral petals, and is not companiform ; 
and the fecund, that it produces no fort of gum, either 
fpontaneoufly or upon indfioii. We muft acknow- 
ledge, that we entertain feme doubts whether our au¬ 
thor was at due pains to ascertain this fad ; and thefe 

doubts are fuggefted by his own hiftory of the tree. 

His 
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Kol, His defeription is not very perfpicuous, and therefore, 

K°°na we ihould mifreprefent his meaning, we (hall give 

it in his own words : 
“The firft thing that prefented itfelf was the firft 

fhoot of this extraordinary tree. It was a fingle ftalk, 
about fix inches meafured acrofs, in eight divilions, re¬ 
gularly and beautifully fcolloped and rounded at the 
top, joined in the centre at three feet and a half high. 
Upon the out fide of thefe fcollops were a fort of eyes 
or fmall knots, out of every one of which came five 
horns, four on the fides and one in the centre, fcarce 
half an inch long, fragil, and of no refiftance, but ex¬ 
ceedingly (harp and pointed. Its next procefs is to put 
out a branch from the firft or fecond fcollop near the top, 
others fucceed from all directions ; and this ftalk, which 
is foft and fucculent, of the confidence of the aloe, turns 
by degrees hard and ligneous, and after a few years, by 
multiplying its branches, affumes the form of a tree, the 
lower part of which is wood, the upper part, which is fuc¬ 
culent, has iio leaves ; thefe are Supplied by the fluted, 
fcolloped, ferrated, thorny fides of its branches. Upon 
the upper extremity of thefe branches grow its flowers, 
which are of a golden colour, rofaceous, and formed of 
five round or aimed oval petala ; this is fucceeded by 
a* triangular fruit, firft of a light green with a flight caft 
of red, then turning to a deep crimfon, with ftreaks of 
white both at top and bottom. In the infide it is di¬ 
vided into three cells, with a feed in each of them ; the 
cells are of a greenifli white, the feed round, and with 
no degree of humidity or moifture about it ; yet the 
green leaves contain a quantity of bluifh watery milk 

almoft incredible. 
“ Upon cutting two of the fineft branches of a tree 

in its full vigour, a quantity of this iffued out, which I 
cannot compute to be lefs than four Englifh gallons ; 
and this was fo exceedingly cauftic, that though I wafh- 
cd the fabre that cut it immediately, the ftain has not 

yet left it. 
“ When the tree grows old, the branches wither, 

and, in place of milk, the infide appears to be full of 
powder, which is fo pungent, that the fmall duft which 
I drew upon ftriking a withered branch, feemed to 
threaten to make me fneeze to death, and the touching 
of the milk with my fingers excoriated them as if fcald- 
cd with boiling water ; yet I everywhere obferved the 
wood-pecker piercing the rotten branches with its beak, 
and eating the infe&s, without any impreflion upon its 

olfa&ory nerves.” 
If what is milk in a young tree be a dry powder in 

one that is old, is it not probable that the milk might 
fey evaporation be reduced to the confidence of gum, 
and that the kol-quall may be at moft but a variety of 
the euphorbia .officinarum ? From our author's obfer- 
vation, the kol-quall appeared to thrive bell on poor, 
fandy, ftony earth, at no great diftance from the lea. 
The Ab) fiinians employ the milky juice in tanning to 
take off the hair from the (kins, and they make no o- 
ther ufe whatever of the tree. 

KOONA, a fpecies of Echites (for which fee En- 

evcl.)y very common in the woods of North Africa. 
It is a flirub, of which the leaves, when boiled with a 
fmall quantity of water, yield a thick black juice, into 
which the negroes dip a cotton thread. This thread 

they fallen round the iron of their arrows, in fuch a 

manner that it is almoft impoflible to extra& the arrow Koragnar* 

when it has funk beyond the barbs, without leaving the' ~r~'r 

iron and the poifoned thread in the wound. The poifon 
of the koona is faid to be very deadly.—Park's Travels. 

KORAQUAS, a tribe of Hottentots inhabiting a 
diftria of South Africa, which M. Vaillant places on the 
confines of the Nimiqua country (See Nim iquas, Suppl.). 
When our author vifited them, the whole tribe was aflem- 
bled for the ele&ion of a chief : and not agreeing among 
themfelves, fume blood had been {bed, and much more 
would have been filed, had they not unanimoufiy made 
choice of him. When he firft joined them, the whole 
horde paid attention to nothing but their quarrel. To fee 
their warmth, one might have fuppofed that their elec¬ 
tion was a matter of importance to the whole world, 
and that the fate of mankind was about to depend on 
their chief. All fpoke at the fame time ; each endea¬ 
voured to drown his neighbour's voice by his own ; their 
eyes fparkled with fury ; and amidft this confufiou, 
while they threatened each other in turns, the noife 

they made became truly dreadful. 
Unarmed, and without any precaution, though fur- 

rounded by this enraged multitude, our author walked 
calmly along in the rnidft of them ; and when he reach¬ 
ed the kraal, he ordered his tent to be immediately 
formed, as if he had been furrounded by friends and re¬ 
lations. This appearance, raifed fuddenly, and as if by 

magic, before the eyes of the horde, with his fufees, 
horfes, and tent, obje&s which were all new to them, 
filled them with admiration. Men, women, and chil¬ 
dren, motionlefs, and with their mouths wide open, alT 
ftood looking at them with profound filence. Anger, 
hatred, and every violent pafiion, feemed by their coun- 
tenances to be extinguifhed, and to have given place to 
more tranquil emotions, to ignorant furprife, and ilu- 
pid aftoniftiment. Infancy is naturally curious ; it is 
llruck with every thing it fees ; and the favage, in this 
refpedl, is only a grown-up child. As thefe favages^ 
feemed to wifh that he would permit them to examine 
more clofely whatever excited their admiration, he rea¬ 
dily condefcended to gratify their defire. They ,ap- 
proached, furveyed, and handled every thing. But the J 
principal obje& of general curiofity was his perfon. 
They feemed as if they would never be fatisfied with 
looking at his drefs. They pulled off his hat, that they 
might the better examine his hair and his beard, which- 
were long. They even half unbuttoned his clothes;; 
and furprifed to fee his lkin white, each felt it, as if 
deli rolls to afeertain that what they faw was real. 

This comedy continued till the evening; and at 

length, when the moment of feparation arrived, M. Vail- 
lant caufed to be hinted to the whole company, that if,< 
two hours after fun rife next morning, they fhould not 
be agreed refpe&ing the choice of a chief, he would 
immediately leave them. He added, however, that if,- 
on the other hand, they came and prefented to him a 
chief, eledled by general confent, he would tlien load 
them all with preferits, and bellow on him a dilliiidlion 
which would raife him above all his equals, and render 
the horde one of the moft celebrated in the whole coun¬ 

try. “But what was my furprife (fays he) when I 
learned the fame evening, that on my head the burden 
of the crown was depofed !” He acquicfced, however;, 

affuring them, that if they would premife to be obe¬ 
dient*,. 



K 0 R [ 
Koraquua, dient, he would give them the only chief worthy of ru- 
uling them, and of making them happy. 

By his interpreters lie had learned, that the choice of 
the majority leaned towards one Haripa, a man about 
40 years of age ; tall, well made, exceedingly flrong* 
and confeqnently formed by nature for ruling the feeble 
multitude. He therefore named Haripa chief; and the 
people appearing to approve of his choice, he command¬ 
ed file rice, and caufing the new monarch to approach, 
placed on his head, with great folemnity, a Dutch gre¬ 
nadier cap, of which the copperplate on the front was 
ornamented with the arms of Holland. This fymbol 
viz. a lion rampant, having in one of his fore-paws fe- 
ven arrows, and in the other a naked fabre, could not 
fail to pleafe the favages, as it exhibited a reprefenta- 
tion of the weapons peculiar to than, and of the moll 
formidable animal of their country. They teftified 
their admiration in the moft expreffive manner ; and 
imagined that, fuperior to kings, the white man during 
the night had by magic made this crown, merely to a- 
dorn their chief, and to afford them pleafure. Vaillant 
then affixed to the fkin, which formed Haripa's drefs, 
feveral rows of glafs beads ; gave him a girdle made of 
a firing of very large ones; ornamented his arms with 
tin bracelets, and fufpended from his neck a fmall pad¬ 
lock, fhaped like a butterfly, the key of which had 
been loll. Such padlocks, made in the form of animals 
of every kind, are very common at the Cape. They 
come from China ; and are brought to Africa by the 
captains of the Company’s fhips which trade in the In- 

* dian Teas. 
During the ceremony of inftallation,the whole horde, 

dumb and motionlefs through admiration, feemed loll 
an ecltacy. Haripa himfelf, though highly gratified, 
did not dare to make the leafl movement, and obferved 
a gravity altogether rffible. When the inauguration 
was fmifhed, and he was.completely drefied, our author 
prefented him with a mirror, that he might enjoy the 
fatisfadiion of furveying hk own figure. He then View¬ 
ed him to the people, who exprefled their joy by fhouts 
and applaiifes without end. 

“ Ye honell hearts (fays M. Vaillant), who pernfe 
this account, behold what it coll me to rellore peace 
among a whole tribe, and to prevent them from dellroy- 
ing each other F’ From this moment concord was re - 
ellablifhed ; imiveifal joy prevailed through the horde ; 
and they iuftantly began their dancings, which continu¬ 
ed for three days and three nights without intermiffion. 
They killed for this feltival feveral fat fheep, and even 
two oxen ; an extraordinary and truly aftonifhing mag¬ 
nificence among a people who, when they barter one 
of their daughters for a cow, think they have made an 
excellent bargain. 

Our author, wilhing to purchafe fome oxen for his 
waggons, bought them at the price of a nail the ox ; 
and thofe who had the good fortune to make fuch an 
exchange were highly fatisfied with their bargain. Nails 
and fmall bits of iron were indeed of real value to them, 
to point the arrows and affageys with which they (hot 
the a*atelopes that abound in their country, and confti- 
tute tnnch of their food. Dike other favages, the Ko¬ 
raquas were ready to pilfer, and appropriate to their 
own ufe whatever they found pleafing, or fuited to their 
purpofes. T hey attempted to carry away fome of our 
author’s effeds, even before his face ; and to prevent 
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their rapacity, he was obliged eitjier to watch over, or Koraqini, 
to depofit them in foine. place of fafety. K ‘fhna. 

The Koraquas are much taller than the Hottentots 
of the colonies, though they appeared evidently to be 
defeended from the fame race, having the fame language 
and cuftoms with their neighbours the Nimiquas (fee 
that article), who are certainly of Hottentot extradion. 

As the exceffive drynefs of the country renders 
fprings very rare, the Koraquas would be unable to in¬ 
habit it, had they not found the means of remedying 
this fcarcity of water. For this purpofe they dig in 
the earth a kind of cillerns or rather wells, to which 
they defeend gradually by fteps and thefe people arc 
the only African nation among whom our author ever 
found the fame mark of induftry. 

As their wells always contain little water, and as 
none is to b^lofl, they take care to fecure it even from the 
birds, by clofing up the mouth of the hole with Hones 
and the branches of trees ; fo that, unlefs one knows 
the fpot, it is impoffible to find it. They go down 
into it every day, to fetch up as much water as may 
be necefi’ery for the confumption of their people and 

cattle. 'They draw it in a kind of veffels made of hol¬ 
lowed wood, and pour it into the fkins of buffaloes or 
giraffes, placed in a concave form on the ground to hold 
it ; but they diilribnte it with the utmoft parfimony, 
and never draw more than they abfolutely have occafion 
for. 

Notwithftanding this find economy, the wells often 
become dry ; and in that cafe the horde is obliged to 
remove to fome other place. Among all the weftern 
tribes, therefore, there are none who lead fo wandering 
a life as the Koraquas : the confequence of which is, 
that, as they often change their abode, and acquire new 
neighbours, they mud, in fome meafure, adopt the cui- 
toms of the nations near which they fix their refidence. 
Some tribes of them greafe themfelves like the Hotten¬ 
tots ; while others tattoo their face, breaft, and arms, 
after the manner of the Caffres. It is, however, to be 
remarked, that the fame colour is not employed by all 
the Koraquas; each lias his own, according as caprice 
may dired him in his choice, and it generally varies 
every day ; which renders, as one may fay, the inhabi¬ 
tants of the fome horde ftrangers to each other, and 
gives them a motley appearance, as if they were drefied 
for a mafquerade. 

KRISHNA or Crisna, is an eaflern river of con- 
iiderable magnitude, which is very little known in Eu¬ 
rope. We have the following account of it, and its 
tributary waters, and the countries through which it 
flows, in Mr Pennant’s view of Hinduftan : 

“ from Gangapatam, on the northern moutli of the 
Pennar, the land runs due north as far as Mottapiili, * 

when it forms a flrong curve toward the eaft ; the point 
of which is one fide of the great river Crifna, in about 
lat. 150 43'. Its Delta, which winds round as far 
Mafnlipatam, is not confiderable. This river annually 
overflows a vafl trad of country, like the Indus on the 
weftern fide of this empire, and like all the other great 
rivers on this extenfive coaft. The Crifna rifes from 
the foot of the weftern Ghauts, and not more than 45 
miles from Severndrug, on the weftern coaft. There is 
another branch to the eaft, that rifes ftill more norther¬ 
ly. On that fide is Sattara, a flrong fortrefs, the capi¬ 
tal of the Mahratta ftate in the time of the rajahs of 

Sivaji’s 
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Sivaji’s race. It was taken by him in 1673, and found 
to be the depofitory of immenfe treafure ; at that time 
it belonged to the king of Vijapur: it was afterwards 
11 fed by the Mahrattas as the lodgment of their riches, 
and alfo as a retreat for the more defencelefs inhabitants 
of Puna, and other open towns, in time of potent inva- 

fions. 
“ The river continues defcend/ng to the eaft. In 

latitude 170 is Meritch, a ftrong fortrefs, with a Jag- 
hirdar territory, conquered from its owner by Hyder. 

In lat, j 6° 45 > a fmall river difcharges itfelf into the 
Crifna from the north. It would not be worth men¬ 
tioning, but that Pannela, a fortrefs of vaft ftrength, 
was made by Sumbuji, the profligate fon of Sivaji, his 
refidence juft before his furprifal in 1689, betrayed by 
Cablis Khan, the vile inftrument of his pleafures, cor¬ 
rupted by Aurengzebe. His extravagant love of wo¬ 
men brought on him ruin. Informed by Cablis that a 
Hindu of rank and great beauty was on the road to be 
delivered by her parents to her hufband, according to 
the cufto n of the Hindus, he inftantly put himfelf at 
the head of a fmall body of horfe to carry off the prize, 
and ordered Cablis to follow at a diftance for his pro¬ 
tection, in cafe of accidents in that hoflile time. The 
traitor had given notice to Aurengzebe of this expedi¬ 
tion, who, fending a body of cavalry, furprifed Sumbuji 
juft as he had difperfed the nuptial proctllion. 

“ Into the north fide of the Crifna, in lat. 160 20', 
falls the great river Bma, after a courfe of 350 miles. It 
rifes at the head of the weftern Ghauts, parallel to Chaul 
in the Concan, and not above to miles from the fea. It 
defcends rapidly towards the fouth-eail. In lat. 17° 40' 
it receives a fmall river from the well, on the fouthern 
banks of which (lands Vijapur, the capital of the fa¬ 
mous kingdom of the fame name, now pofTeffed by the 
Mahrattas, but once governed by its own monarchs, till 
conquered by Aurengzebe in 1686. Jt was of great 
extent, and reaehed to the wefleijp fea, where it pc fief, 
fed the ports of Dabul, Vingorla, and Carapatan. 

“ The capital Vijapur is fome leagues in circuit, feat- 
ed in a fine but naked country, well watered. It makes 
a fingular appearanee from an adjacent eminence, filled 
with numbers of fmall domes, and one of a majeflic 
fize. It was once a city of great fplendour, and filled 
with palaces, mofques, maufoleums, and public and pri¬ 
vate buildings of great magnificence; many of them are 
fallen to ruin, and give melancholy proofs of its former 
fplendour. I fhall not attempt to detail them. The pa- 
laees of the kings, and accommodations for their atten¬ 
dants, were within a vaft fort, furrounded with a ditch 
100 yards wide; the depth appeared to be great, but 
is now filled with rubbifh : within the fort is the cita¬ 
del. Tavernier fays, that the great ditch was filled 
with crocodiles, by way of garrifon, to prevent all ac- 
cefs by water. Lieutenant Moor has his doubts about 
this, imagining that there never was any water in this 
fofs. That fuch garrifons have exifled I doubt not. 
I have read in Purclias, that in Pegu the fofles of for¬ 
tified places were flocked with tliofe tremendous ani¬ 
mals, not only to keep out enemies, but to prevent de- 
fertion. This pra&ice has certainly been of great anti¬ 
quity in fome parts of India : Pliny mentions it as ufed 
in a fair city of the Horatas, a people I cannot trace. 

a The Crifna, above and below its conflux with the 

jBima, is fordable ; and a few miles below its channel is 
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600 yards wide, made horrid with the number and 
rudenefs of the varioufly formed rocks, which are never 
covered but in the rainy feafon. 

“ The Tungbuddra is another vaft b^aneb of the 
Crifna. It falls into it in lat. 160 25', and originates 
extremely fouth, from a doubtful fountain. Towards 
its lower part it divides into three or four fmall 
branches, which rife remote from each other; the rnoft 
fouthern is the Curga Nair’s country; the rnoft north¬ 
ern from the head of the Ghauts oppofite to Onor, and 
fcarcely 20 miles from the fea. What muft give this 
river great celebrity, is its having had on its banks, in 
lat. 150 22', the fplendid city of Vijanagar. Ferifhta 
fays, that it was founded in 1344 by Belaldeo king of 
the Carnatic, which in thofe days included the whole 
peninfula. It was vifited by Caefar Frederick a Vene¬ 
tian travellar, in 1565, and found deferted ana ruinous, 
having been facked by four confederated Mahomedau 
princes two years before, on which its monarch had re¬ 
tired to Penuconda. Frederick fays that its circumfe¬ 
rence was 24 miles. Mr Rennel has given 11s a view of 
its prefent ftate from Lieutenant Emitt, who vifited it 

in 1792. 
“ The ruins of Vijanagar are in the little Sircar of 

Anagundi, which does not extend above 20 miles a- 
round this vaft city. It is very fingular that that little 
Sircar is now pofTeffed by a lineal defeendant of Rama 
Rajah, the laft great monarch of Vijanagar, and its at¬ 
tendant nations Canarine and Malabar, united 700 years 
before under the rule of Crifna Deva. Tippu wifhed 
to referve this little tradt to himfelf, for the fatisfa&ion 
of generoufly reftoring to the defeendant the fmall re- 
lique of the great empire of his anceftors. He is de¬ 
nied the title of Rajah ; inftead of which he has the di¬ 
minutive Rail bellowed on him. This is fuit3ble to his 
revenues, which do not exceed two lacs of rupees, or 
2^,000per annum<, with the empty regality of a mint 
at Anagundi.” In the remainder of its courfe the Crif¬ 

na offers nothing remarkable. 
KUARA, is a beautiful tree, which grows in the 

fouth and fouth-weft parts of Abyfiinia. With the 
ebony it is almofl the only wood of the province of 
Kuara, of which it bears the name ; but Mr Bruce af- 
fures us, that it is very frequent in all the countries 
where there is gold. “ It is (fays he) whpt naturalifts 
call a Corallodendron, probably from the colour of its 
flowers or of its fruit, both equal in colour to coral. Its 
fruit is a red bean, with a black fpot in the middle of 
it, which is incloled in a round capfula or covering, of 
a woody nature, very tough and hard. This bean feema 
to have been in the earlieft ages ufed for a weight of 
gold among the Shangalla, and, where that metal is 
found, all over-Africa ; and by repeated experiments, I 
have found that, from the time of its being gathered, it 
varies very little in weight, and may perhaps have been 
the very befl choice that therefore could have been made 
between the collectors and buyers of gold. 

“ I have faid this tree is called kuara, which fignifies 

the fun. The bean is called carat, from which is de¬ 
rived the manner of efleeming gold as fo many carats 

fine. From the gold country in Africa it patted to In¬ 
dia, and there came to be the weight of precious Hones, 
efpecially diamonds ; fo that to this day in India we 
hear it commonly fpoken of gold or diamonds, that 

they are of fo many carats fine or weight. I have feen 

H thefe 
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Kumi. thefe beans likewife from the Weft-Indian iflands. 

¥ They are juft the fame fize, but, as far as I know, are 
not yet applied to any ufe there.” 

This is a very different account from the origin of the 
term Carat from what we have given in the Encyclo¬ 
pedia ; but the reader will judge for himfelf between 
the two. 

KUMI, the name of an ifland between Japan and 
China, of which Peroufe writes in the following terms : 
“ On the 5th of May, at one o’clock in the morning, 
we made an ifland, which bore north north-eafl of us ; 
we palTed the reft of the night, Handing off and on, un¬ 
der an eafy fail, and at day-break 1 fhaped my courfe fo 
as to run along the weft coaft of this ifland, at the di- 
ftance of half a league. We founded feveral times 
without finding bottom. We were foon fatisfied that 
this ifland was inhabited, for we faw fires in feveral 
places, and herds of oxen grazing on the fea-fhore. 
When we had doubled its weft point, which is the molt 
beautiful and beft inhabited fide, feveral canoes put off 
from the fhore in order to obferve us. They feemed to 
be extremely in fear of us; their curioiity caufed them 
to advance within mufket fhot, and their diilruft made 
them immediately flee away with fpeed. Our fhouts, 
geftures, figns of peace, and the fight of fome fluffs, at 
length determined two of the canoes to come alongfide 
of us. I made each of them a prefent of a piece of 
nankeen and fome medals. It was evident that thefe 
iflanders had not left the coaft with any intention of 
trafficking with us, for they had nothing to offer in ex¬ 
change for our prefents; they only faftened to a rope 
a bucket of frefh water, making figns to us, that they 
Hill thought themfelves in our debt, but that they were 
going afhore to fetch provifion, which they expreffed 
by putting their hand into their mouth. Before coming 
alongfide the frigate, they placed their hands upon 
their breaft, and raifed their arms towards the fky : 
thefe geftures were repeated by us, and then they re- 
folved to come on board ; but it was with a want of 
confidence, which was ftrongly expreffed in their coun¬ 
tenance during the whole time. They neverthelefs in¬ 
vited us to approach the land, giving us to underftand, 
that we fhould there want for nothing. Thefe iflanders 
are neither Japanefe nor Chinefe, but, fituate between 
thefe two empires, they feem to partake of both people. 
Their covering was a ihirt and a pair of cotton drawers. 
Their hair, tucked up on the crown of the head, was 
rolled round a needle, which feemed to us to be gold : 
each of them had a dagger, the handle of which was 
gold alfo. Their canoes were made out of hollowed 
trees, and they managed them very indifferently. 1 

could have wifhed to land upon this ifland ; but as we Kurils. 
had brought the fhip to, in order to wait for thefe ca--v—■ 
noes, and as the current fet to the northward with ex¬ 
treme rapidity, we had drifted a great way to leeward, 
and our efforts to reach it would perhaps have been in 
vain : befides, we had not a moment to lofe, and it was 
of the higheft importance to us to get out of the Japan 
feas before the month of June ; a period of ftorms and 
hurricanes, which render thefe feas the moft dangerous 
in the whole world. 

“ It is clear, that veffels which might be in want 
would readily provide themfelves with provifion, wood, 
and water, in this ifland, and perhaps even carry on a 
little trade ; but as it is not more than three or four 
leagues in circumference, there i3 no great probability 
that its population exceeds four or five hundred perfons; 
and a few gold needle3 are not of themfelves a proof of 
wealth.” Our author, by obfervation, found the lati¬ 

tude of Kumi to be 240 33' north ; its longitude 120° 
56' eaft from Paris. 

KURILES, are a clufter of iflands, of which fome 
account has been given under the word Kuril, in the 
Encyclopedia. In addition to that article, the follow¬ 
ing particulars are worthy of notice : Of the 21 iflands 
belonging to Ruffia, which are diftinguiflied from each 
other, not by names but by numbers, four only are 
inhabited, viz. thofe which are called the firft, the fe- 
cond, the thirteenth, and the fourteenth. The laft two 
may indeed be counted only as one, becaufe the inhabi¬ 
tants all pafs the winter upon N° 14, and return to* 
NJ 13 to pafs the fummer months. The others are en¬ 
tirely uninhabited, the iflanders only landing there oc- 
cafionally from their canoes for the fake of hunting 
foxes and otters. Several of thefe laft mentioned iflanda. 
are no better than large rocks, and there is not a tree 
on any one of them. The currents are very violent be¬ 
tween the iflands, particularly at the entrance of the 
channels, feveral of which are blocked up by rocks on 
a level with the fea. The population of the four inha. 
bited iflands amounts at moft to 1400 fouls. The in¬ 
habitants are very hairy, wear long beards, and live en¬ 
tirely upon feals, fifh, and the produce of the chace. 
When vifited by M. Peroufe, they had juft been exemp¬ 
ted for ten years from the tribute ufually paid to Ruf¬ 
fia, becaufe the number of otters on their iflands is very 
much diminiflied. Thefe poor people are good, hofpi- 
table, and docile, and have all embraced the Chriftian 
religion. The more fouthern and independant iflanders 
fometimes pafs in canoes the channels that feparate them 
from the Ruffian Kuriles, in order to give fome of the 
commodities of Japan in exchange for peltries. 

JLabdaffeba. T ABDASSEBA, a tribe of favage Arabs who in- 
*"'rT~v" ^ ^ habit the defart of Sahara in Africa. They are 

the moft powerful of all thofe tribes except the Ouade- 
lims \ and they refemble thefe fo much in every thing, 

that we fliall give an account of the manners of both 
under the title Ouadelims, and of their country under 
that of Sahara. 

Labora- 
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the chemift, that every contrivance to render it more 
convenient, or to leffen the expence of it, mull contri¬ 
bute greatly to the advancement of fcience. The abi¬ 
lities of Morveau alias Guyton, and the fuccefs with 
which he has profecuted the ftudy of chemiftry, are 
well known ; and therefore his different methods of Ca¬ 
ving time and expence in making chemical experiments 
mull be worthy of tlie notice of younger chemills. 

In the fecond volume of the memoirs of the Ancient 
Academy of Dijon, we have a defcription by him of a 
box containing a kind of portable laboratory, compofed 
of a lamp with three wicks, difpofed in the figure of an 
equilateral triangle, to form an internal current of air, 
with fupports for the different veffels of digeflion, diflil- 
lation, evaporation, &;c. He made a folution of filver 
with common aqua fortis and the metal in an alloyed 
ftate, which anfwered very well as a re-agent, without 
having occafion for any other utenfds but this box and 
apothecary’s phials, which arc everywhere to be found. 

This apparatus, however, was confined in its applica¬ 
tion, and he foon thought of improving it. He con- 
ftru6led a lamp, on the principles or Argand, with three 
concentric circular wicks, each having an interior and 
exterior current of air. The effeft furpaffed his expec¬ 
tations with regard to the inteniity of the heat ; but it 
was difficult to prevent the deftrn&ion of the hard folder 
round the wicks ; and the glafs retorts were frequently 
melted at the bottom, and disfigured. It was attended 
with other inconveniences, and the quantity of oil con- 

fumed was great. 
A ffiort time afterwards, it occurred to him to fub- 

flitute, inftead of the glafs chimney of Argand’s lamp, 
a cylinder of copper with an indented part or ledge a 
few millimetres (fee Revolution, Encycl. n° 183.) a- 
bove the flame, to perform the office of the indented 
chimney of glafs, and by that means to render it pra6ti- 
cable to raife the wick to a certain height without 
fmoaking. This cylinder has three branches like a chaf- 
jfing-difh. By this apparatus two or three decilitres of 
water (about half an Engliffi wine pint) may be brought 
to boil in a copper or glafs veffel in about fix or feven 
minutes. It has ferved fora number of operations; but 
it was not till after he had obferved the degree of heat 
obtained from the lamp in its ordinary ftate, and parti¬ 
cularly fince he had fnbffituted inftead of the metallic 
tube a chimney of glafs cut off at the length of three 
centimetres (rather more than one Englifh inch) above 
the contraction, that he perceived all the advantages it 
was capable of affording; and that by means of a move- 
able fnpport for the reception of the different veffels, 
which may be fixed at pleafure by a thumb-ferew, this 
lamp furnace, at the fame time that it gives light, and 
confequently without any additional expence, may with 
facility be ufed for almoft every one of the operations 
of chemiftry ; fuch as digeftions, folutiens, cryftaftiza- 
tions, concentrations; the rectification of acids; diftilla- 
tions on the fand-bath, or by the naked fire ; incinera¬ 
tions of the moft refraClory refidues ; analyfes with the 
pneumatic apparatus, or of minerals by the faline fufion, 
&c. <£ I have hot (fays he) hitherto met with any excep¬ 
tion but for complete vitrifications and cupellations ; for 
even the diftillations to drynefs may be performed with 
fome precautions, fuch as that of transferring the matter 

into a fmall retort blown by the enameller’s lamp, and 

placing its bottom on a little fand-bath in a thin metal¬ 

lic difh.” The fupport here mentioned is Amply a cop¬ 
per ring eight centimetres (3,15 inch.) in diameter,^ 
which is raifed or lowered by Aiding on a ftem of the 
fame metal. Nothing more was required but to adapt 
it to the fquare iron ftem which palfes through the ve- 
fervoir of the lamp. The connexion is made by a piece 
of wood, in order that lefs of the heat might be diiper- 
fed. As the lamp itfelf is capable of being moved on 
its ftem, it is eafy to bring it nearer or remove it at 
pleafure from the veffels, which remain fixed ; a circum- 
ftance which, independent of the elevation or depreffion 
of the wick, affords the means of heating the retoits by 
degrees, qf moderating or fuppreffing the fire inftantly, 
or of maintaining it for feveral hours at a conftant or 
determinate inteniity, from the almoft infenfible evapo¬ 
ration of cryftallizable folutions to the ebullition of 
acids; properties never poffeffed by the athanor, of 
which chemifts have boafted fo much. The advantage 
of thefe will be properly valued by thofe operators who 
know that the moft experienced cind the moft attentive 
chemifts meet with frequent accidents, by which both 
their veffels and the products of their operations are loft: 
for want of power in the management of the fire.” 

For the arialyfis of ftones, fuch as the cryftals of tin, 
the fhortened chimney of glafs is to be ufed ; and the 
procefs is to be begun by placing the mixture in a cap- 
fule of platina or filver 2} inches in diameter. This 
capfule is to be placed on the fupport, and the heat re¬ 
gulated in fuch a manner, that ebullition ffiall take place 
without throwing any portion of the matter out of the 
veffel. As foon as its contents are perfectly dry, they 
are to be transferred into a very thin crucible of platina, 

of which the weight is about 252^ grains Englifh, and 
its diameter one inch and three-fourths. This crucible 
refts on a fmall fupport of iron-wire, which ferves to 
contract the ring ; and the wick being at its greatell 
elevation, with the ring lowered to the diftance of 9-f 
inches from the upper rim of the chimney, Guyton pro¬ 
duced, in lefs than twenty minutes, the faline fufion 
to a fuch a degree, that from the commencement of the 
operation the decompolition proceeded as far as to 0.70 
of the mineral. The fame apparatus, that is to fay, 
with the fhortened chimney, ferves for oxidations, in¬ 
cinerations, torrefaCtions, and diftillations to drynefs. 

In fuch operations as require a lefs heat, he leaves 
the lamp with its large chimney abfolutely in the fame 
ftate as when it is. ufed for illumination ; and by railing 
and lowering either the ring which fupports the veffel, 
or the body of the lamp if the veffels be fixed in com¬ 
munication with others, he graduates the heat at plea¬ 
fure. Vinegar diftils without interruption at 2-finches 
Englifh from the upper termination of the chimney, 
that is to fay, 7-f inches Englifh from the flame. Wa¬ 
ter is made to boil in eight minutes, at the fame height, 
in a glafs veffel containing one wine pint Englifh, and 
is uniformly maintained at the diftance of 8-f inches 

from the flame. 
“ I muft not in this place (fays our author) omit to 

mention a flight obfervation which this procefs has af¬ 
forded, becaufe it may lead to ufeful applications, and 
tends to point out one great advantage of this method 
of operating ; namely, that an infinity of circumltances 
may be perceived, which might not even be fufpe&ed 
when the whole procefs is carried on within a furnace. 

I have remarked, as did like wife feveral of my colleagues 
H 2 who 
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LaV ra- who were then prefent, that a column of bubbles con- 
ft«. tly rofe from a fixed point of the retort on one fide 
of the bottom. We were of opinion, that fome parti¬ 
cle of matter was in that place incorporated with the 
glafs, which had a different capacity for heat from that 
of the reif of the glafs. In order to verify this conjec¬ 
ture, I endeavoured the following day''to diftil the fame 
quantity of the fame water in the fame retort, after ha¬ 
ving introduced a button of cupelled filver, weighing 
nine decigrammes (29J grains). At the commence¬ 
ment of the operation there \yas a fmall dream of bub¬ 
bles from the fame point as before ; but a fhort time af¬ 
terwards, and during the Whole remaining time of ope¬ 
rating, the larged and mod inceffant dream of bubbles 
rofe from the circumference of the button, which was 
often difplaCed by the motion •, and in proportion to the 
time the prodod of the didillation was fenfibly greater. 
Whence we may conclude, that metallic wires or rods, 
didributed through a mafs of water, required to be kept 
in a date of ebullition, and placed a little below its fur-, 
face, would produce, without any greater expcnce of 
fuel, nearly the fame efftd as thoft cylinders filled with 
ignited niatter which are made to pafs through the 

boilers.” f 
We have related this fad in Guyton’s own words, 

of at' lead in a faithful tranflation of them ; and we are 
far from calling it in quedion, for it is a fad which has 
been often' obferved : but we think his inference from 
it too hadily drawn. It is not conceivable that heat 
Can be more rapidly conveyed through a mafs of liquid 
by the conducing power of metal, than by a free circu¬ 
lation ; but' w,e agree with what feems to be Mr Nichol- 

Joumal, fon’s opinion #, that the thin dratum of water beneath 
ugud the button becomes more fnddenly and violently eladic 

note,*page f-ian elfewhere,' "and therefore rifes regularly to the fur- 
face. Th^ whole of this phenomenon the reader will 
find explained in our article Steam, Encycl. n° 10. 
But this is a digreffion. 

We return, therefore, to Guyton’s laboratory, of 
which the reader will form a didind notion from plate 
XXXIII. where fig. 1. reprefents the whole apparatus 
ready mounted for didillation, with the tube of fafety 
and a pneumatic receiver. A is the body or refervoir 
of the ufual lamp of Argand, with its fhade and glafs 
chimney. The lamp may be raifed or lowered at plea- 
fure by means of the thumb ferew B, and the wick rifes 
and falls by the motion of the fmall toothed wheel pla¬ 
ced over the wade cup. This condrudion is mod conve¬ 
nient, becaufe it affords the facility of altering the pofi- 
tion of the flame with regard to the veffels, which remain 
fixed; and the troublefome management of bended wires 
above the flame for the fupport of the veffels is avoided, 
at the fame time that the dame itfelf can be brought 
nearer to the matter on which it is intended to ad. D, 
a fupport confiding of a round dem of brafs, formed of 
two pieces which ferew together at about two thirds of 
its height. Upon this the circular ring E, the arm F, 
and the nut G Aide, and are fixable each by its refpec- 
tive thumb-ferew. The arm alfo carries a moveable 
piece H, which ferves to fufpend the veffels in a conve¬ 
nient fituation, or to fecure their pofition. The whole 
fupport is attached to the fqtiare iron dem of the lamp 
by a piece of hard wood I, which may be fixed at any 
required fituation by its ferew. K reprefents a dand 

for the receivers. Its moveable tablet L is fixed at any 

required elevation by the wooden ferew M. The piece labors* 
which forms the foot of this dand is fixed on the board tory> 
N ; but its relative pofition with regard to the lamp j 
may be changed by Aiding the foot of the latter be- >_^__ 
tween the pieces OO. P, another dand for the pneu¬ 
matic trough. It is raifed or lowered, and fixed to its 
place, by a drong wooden ferew R is a tube of 
fafety, or reverfed fyphon, which ferves, in a great mea- 
fure, to prevent the bad effeds of having the veffels ei¬ 
ther perfectly clofed, or periedly open. Suppofe the 
upper bell-fhaped veffel to be nearly of the fame magni¬ 
tude as the bulb at the lower end of the tube, and that 
a quantity of water, or other fuitable fluid, fomewlrat 
lefs than the contents of that veffel, be poured into the 
apparatus : In this fituation, if the eladicity of the con¬ 
tents of the veffels be lefs than that of the external air, 
the fluid will defeend in the bulb, and atinofpheric air 
will follow and pafs through the fluid into the veffels : 
but, on the contrary, if the eladicity of the contents be 
greater, the fluid will be either fudained in the tube, or 
driven into the bell-Aiaped veffel; and if the force be- 
drong enough, tbe'gafeous matter will pafs through the 
fluid, and in part efcape. 

Fig. 2. Shews the lamp furnace difpofed to produce* 
the faline fufion ; the chimney of glafs fhortened ; the 
fupport D turned down; the capfule of platina or filver 
S placed on the ring very near the flame. 

big. 3. The fame part of the apparatus, in which, 
indead of the capfule, a very thin and fmall crucible of 
platina T is fubdituted, and reds upon a triangle of iron 
wire placed on the ring. 

Fig. 4. Exhibits the plan of this lad difpofition. 

LACERTA, in adronomy. See Astronomy, 
406. Encycl. 

LACMUS, a dye duff prepared by the Dutch from 
the Lichen rocklla, which fee in this Supplement. 

LACSFIA, the Indian name of the lac infed, which- 
has been deferibed in the Encyclopedia under the title 
Coccus, Species 5. Since that article was publifhed*. 
a defcription of that infect, which is more to be depend¬ 
ed upon, has been given to the world in the fccond vo¬ 
lume of the Afiatic Refearches. It is by Mr Rox¬ 
burgh, furgeon on the Madras edablifhment, and was 
communicated to the Society by Dr James Anderfon 
phyfician at Fort St George, who obferves, that Mr 
Roxburgh's difeovery will bring the lacfha as a genus* 
into the ciafs Hemiptera of Linnaeus. 

“ Some pieces of very frefh-looking lac (fays Mr 
Roxburgh), adhering to fmall branches of mimofa ci- 
nerea, were brought me from the mountains on the 20th 
of November 1789. I kept them carefully, and to¬ 
day, the 4th of December, fourteen days from the time 
they came from the hills, myriads of exceedingly minute 
animals were obferved creeping about the lac, and 
branches it adhered to, and more dill iffuing from fmall 
holes over the furface of the cells : other fmall and per¬ 
forated excrefcences were obferved with a glafs amongil 
the perforations, from which the minute infeds iffued,. 
regularly two to each hole, and crowned with fome 
very fine white hairs. When the hairs were rubbed 
off, two white fpots appeared. The animals, when fingle, 
ran about pretty biifkly, but, in general, they were fo 
numerous as to be crowded over one another. The 
body is oblong, tapering mod towards the tail, belbJw' 
plain, above convex, with a double or flat margin : ^la¬ 

terally 
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I,,.off,a. terally on the back part of the thorax are two fmall tu- 

—-v-- bercles, which may be the eyes : the body behind the 
thorax is crofted with twelve rings: legs fix ; feelers 
(antennse) half the length of the body, jointed, hairy, 
each ending in two hairs as long as the antennae : rump, 
a white point between two terminal hairs, which are as 
long as the body of the animal. The mouth I could 
not fee. On opening the cells, the fub(lance that they 
were formed of cannot be better described, with refpeft 
to appearance, than by faying it is like the tranfparent 
amber that beads are made of: the external covering of 
the cells may be about half a line thick, is remarkably 
ftrong, and able to refill injuries : the partitions are 
much thinner : the cells are in general irregular fquares, 
pentagons and hexagons, about an eighth of an inch in 
diameter, and one quarter deep : they have no commu¬ 
nication with each other. All thofe I opened during 
the time the animats were iffuing, contained in one hall, 
a fmall bag filled with a thick red jelly-like liquor, re¬ 
plete with what I take to be eggs : thefe bags, or utn. 
culi, adhere to the bottom of the cells, and have each 
two necks, which pafs through perforations in the ex¬ 
ternal coat of the cells, forming the fore mentioned ex- 
crefcences, and ending in fome very fine hairs. The 
other half of the cells have a diftinft opening, and con¬ 
tain a white fubftance, like fome few filaments of cotton 
rolled together, and numbers of the infedls themfclves 
ready to make their exit. Several of the fame inle&s 
1 obierved to have drawn up their legs, and to tie flat: 
they did not move on being touched, nor did they (hew 
any figns of life with the greatell irritation. 

“ December 5. The fame minute hexapedes continue 
iffuing from their celts in numbers: they arc more live¬ 
ly, of a deepened red colour, and fewer of the motion- 
lefs fort. To-day I faw the mouth : it is a flattened 
point about the middle of the bread, which the little 
animal projects on being comprefled. 

<< December 6. The male infe£ls I have found to-day: 
a few of them are condantly running among the females 
mod a&ively : as yet they are fcarce more, I imagine, 
than one to 5000 females, but twice their fize. 1 he 
head is obtufe ; eyes black, very large ; antennge clava- 
ted, feathered, about -fds the length of the body: below 
the middle an articulation, fuch as thofe in the legs : 
colour betwen the eyes a beautiful fhining green: neck 
very fhort ;. body oval, brown : abdomen oblong, the 
length of body and head: legs fix: wings membranace¬ 
ous, four, longer than the body, fixed to the fides of 
the thorax, narrow at their infertions, growing broader 
for ^ds of their length, then rounded; the anterior pair 
is twice the fize of the poderior: a drong fibre runs 
along their anterior margins : they he flat, like the 
wings of a common fly when it walks or efts: no hairs 
from the rump : it fprings mod actively to a conlider- 
able didance on being touched ; mouth in the under 
part of the head : maxillae tranfverfe. To-day the fe¬ 
male infe£ls continue iffuing in great numbers, and move 
about as on the 4th. 

“ December 7. The fmall red infects dill more nu¬ 
merous, and move about as before : winged infe&s, dill 
very few, continue adtive. There have been frdh leaves 
and bits of the branches of both Mtmofa Cinerea and 
Cormda put into the wide mouthed bottle with them : 
they walk over them indifferently, without fliewing any 
preference, or inclination to_ work or copulate, I open- 
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ed a cell whence I thought the winged flies had come, Lamanoa 

and found feveral, eight or ten, more in it, druggling to 
fliake off their incumbrances; they were in one of thofe 
utriculi mentioned on the 4th, which ends in two 
mouths, flint up with fine white hairs, but one of them 
was open for the exit of the flies ; the other would no 
doubt have opened in dne time : this utriculus I found 
now perfectly dry, and divided into cells by exceeding^ 
thin partitions. I imagine, before any of the flies made 
their efcape, it might have contained about twenty. In 
thefe minute cells with the living flies, or whence they 
had made their efcape, were fmall dry dark-coloured 
compreffed grains, which may be the dried excrements 

of the flies.” 
LAMANON (Robert Paul), of the Academy at 

Turin, correfpondent of the Academy of Sciences at’ 
Paris, and member of the Mufeum in the. fame city, was 
born at Salon in Provence, in 1752, of an old and re- 
fpedlable family. Being a younger fon, he was deflined 
for the church, and fent to Paris to complete his theo¬ 
logical fludies; but getting acquainted with the philo- 
fophers (as they called themfelves), he foon loft all relifti 
for the ftudy of theology, and devoted himielf to the 
phyfical fciences, efpecially thofe of chemiftry and mi¬ 
neralogy. Into the church, however, he got, and rofe 
to the dignity of canon ; but by the death of his father 
and elder brother, having acquired the right of dire&ing* 
his own future exertions, he haftenpd to quit a profef- 

fion, towards which he felt no partiality. 
A prelate, then in high favour at court, hearing of 

Lamanon’s intention of quitting his office of canon, of¬ 
fered him a confidcrable fum, to induce him to refign in 
favour of one of his dependents. The chapter of Ar¬ 
les, replied our young eccleiiaftic, did not fell me my 
benefice ; I (hall therefore reftore it in the fame manner- 
that I received it. This conduct was certainly merito¬ 
rious ; and his enlogift Ponce mentions another trait of 
his charafter, which fets him in a very amiable point of 
view ; he refufed to accept of his paternal inheritance, 
otherwife than as an equal (barer with his brothers and 

filters. > 
Thus liberated, from the trammels of his former pro-' 

feffion, Lamanon applied himfclf with uncommon ar¬ 
dour to ftudy. Eager to raife. the awful veil that con¬ 
ceals from our eyes the fee rets of Nature; perfuaded, 
that even the greateft genius only aipufes itfelf with falfe 
fyitems in the filence of a cabinet; convinced of the ne- 
ceffity of much and, various qbfer.vation, and of furprf- 
iing Nature as it were in the very fa£t, in. order to pe¬ 
netrate into the fublimity of her operations; - our young 
philosopher travelled through Provence and Dauphine, 
and fealed the Alps and Pyrenees. At the fight of 
thefe vail natural laboratories the bent of his mind burft 
forth in flan taneoufly : he climbed to the funnmit of 
rocks, and explored the: abyfs of caverns, weighed the 
air, analyfed Specimens, and, in his ardent fancy, having 
attained the fecrets of creation, he formed a new fyftenv 
of, the world. On his return home, he applied with ad¬ 
ditional intereft to the ftudy of meteorology, mineralo¬ 

gy, natural philofophy, and the other branches of the 

hi (lory of nature. 
Whilft he was meditating a vifit to Paris for the pur-, 

pofe, as his eulogift exprefteshimTetf, of converfing with 

the luminaries of fcience, the inhabitants of the com¬ 
mune of Salon, having loft a caufe againft their lord* 

unani- 
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^.amanont unanimoufiy eleCted Lamanon, with whofe integrity and 

abilities they were well acquainted, to go and folicit of 
the council the repeal of an unjuft decree that had beerl 
obtained by partiality. The reply of the young philo- 
fopher on this occafion is an additional proof of his un¬ 

common difintereftednefs. “ As I intend (faid he) to 
go to Paris on bufinefs of my own, I cannot think of 
accepting your offer of 24 livres daily pay; a twelfth 
of tr i fum will cover the extraordinary expences of the 

, journeys that I (hall be obliged to make to Verfailles on 

your’account.” He had the fatisfadion of complete 
fuccefs in the bufmefs thus undertaken. 

Having fatisfled his curiofity In Paris, lie went over 
to England. During the paffage, though much incom¬ 
moded by fea-fieknefs, and in imminent hazard of being 
overwhelmed by the tumbling waves of a very ftormy 
fea, he can fed himfelf to be tied to the maim maft, in 

order to contemplate at leifure fo grand and fearful a 
lp.eClacle. I he burfts of thunder, the howling of the 
wind, the brilliancy of the lightning, the glancing of 
the fpray which covered him every moment, thefe ob- 

* jeCts, fo tertible to an ordinary man, threw him into a 
kind of mental intoxication, and he has often declared 
that this day was the moft exquifite of his whole life. 

Convinced that the friendfhip of an eminent man ele¬ 
vates the foul, excites generous emulation, and becomes 

an additional ftimulus to one wliofe delight is ftudy, and 
whofe moft pi effing want is an object on which to place 

his affedion, Lamanon anxioufly endeavoured to merit 

the regard of Condorcet, fo well known by his ta¬ 
lents, Ins impieties, his rebellion, and his misfortunes. 
This academician, juftly conlidering that an apoftate 
prielt would be ready to join the confpiracy of the phi- 
lofophifts againft the altar and the throne, received La¬ 

manon with diftiri&ion, and at length admitted him to 
. his moft intimate friendfhip. 

During the three fucceffive years that Lamanon fpent 
at Paris, lie followed with care the track of thole learn¬ 
ed focieties, of which he had been eledted a member. 
He became at this period, together with Count de Ge- 

belin, and fome other philolophcrs and artifts, one of 
the founders of the Mufeum, the greater part of the 

members of which are now reunited in the open fociety 
of fciences, letters, and arts, at Paris. Among the dif¬ 

ferent papers, of his that were read at Various meetings 
of thefe focieties, Ponce mentions with particular ap¬ 
probation what he calls a notice of Adam de Crapone, 
an eminent hydraulic engineer; a memoir on the Cre¬ 
tins ; a memoir on the theory of the winds ; a treatife 
on the alteration in the courfe of rivers, particularly the 

Rhone ; and another on an enormous bone belonging 
to fome cetaceous fifh, that was dug up at Paris, in lay¬ 

ing the foundations of a houfe in the Rue Dauphine. 
We have not feen thefe memoirs ; but as their author 
was the friend of Condorcet, and fancied that he had 
attained the fecrets of creation, we can eafily conceive 
their tendency. 

Having refoived again to revifit Switzerland and I- 
taly, Lamanon firft went to Turin, where he allied him¬ 
felf to the learned of that country. During his flay 

there, the brilliant novelty difeovered by Montgolfier 
was occupying the attention of all the philofopliers of 
Europe. . Lamanon,. dellrous of making fome experi¬ 
ments of this kind himfelf, afeended in a balloon from 

the city of Turin; but not perceiving in this difeovery, 
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which had at firft highly interefted him, an objeA of X-amanon, 
public utility ; not foreleeing, that one day, on the '- 
plains of Fleurus, it would be the caufe of rallying and 
eftabliftiing victory under the ftandards of France, he 
returned to his favourite occupations. Purfuing his 

route from Piedmont, he vjfited Italy, and returned by 
Switzerland, where he explored the Alps and afeended 

the fummit of Mont Blanc : thence returning, loaden 
with the fpoils of the countries which he had traverfed, 
to Provence, he employed himfelf in the arrangement 
of the interefting fruits of his journey. 

Of the fcrupulous exadfnefs of jus obfervations, his 
eulogift gives the following inftance : “ Being convin¬ 
ced that the plain of Crau, divided by the channel of 

the Durance, had formerly been a lake, he wifhed to 
be abfolutely affured of it. For this purpofe he col¬ 

led a fpecimen of each of the flones that are to be 
found in this vaft plain ; the number of thefe he found 

to amount to nineteen ; then tracing the courfe of the 
river towards its head, near the frontiers of Savoy, he 

obferved, that above each juridion of the tributary 
ftreams writh the Durance, the variety of pebbles di- 
miniftied. Afterwards afeendmg the current of each 
of thele {mailer ftreams, he difeovered on their banks 
the. original rock of every pebble that overfpreads the 
plain of Crau ; thus inconteftably proving, that this 
plain was anciently a lake formed by the waters of the 
Durance, and the ftreams that fall into it. If all pliilo- 
fophers (fays our author) would conduCt their exami¬ 

nations with equal precifion, certain hypothefes, more 
brilliant than folid, would not find fo many admirers ; 

the charm of imagination, and the graces offtyle, would 
not fo often encroach upon the imprefcriptable rights 
of nature and truth.” 

To citizen Ponce this appears a demonftration of La- 
manon’s theory ; but we cannot fay that it does fo to 
us. . It may be a kind of proof, though not a demon¬ 
ftration, that in fome convulfion of nature ftones had 
been rolled from the rock, and the plain of Crau, for a 

time, overflowed by the Durance ; but it furely fur- 
nifhes no evidence of that plain’s having ever been a 

permanent take. It may have been fo ; but fuch inves¬ 

tigations as this will not guard philolophers againft the 
delufions of favourite hypothefes. 

It was at the time when Lamanon was preparing for 
the prefs his great work on the Theory of the Earth, 

that the French government conceived the vaft project 
of completing the difeoveries of Captain Cook: the aca¬ 
demy of fciences was entrufted with the care of feleCt- 

ing men capable of rectifying our notions of the fouth- 
ern liemifpliere, of improving hydrography, and advan¬ 

cing the progrefs of natural hiftory. Condorcet, not 
knowing any one better qualified for this laft depart¬ 

ment than Lamanon, wrote to him an invitation to (hare 
the danger and glory of this great enterprize. He ac¬ 

cepted with eager tranfport a propofal that fulfilled his 
higheft expectations, haftened to Paris, refufed in a 
Conference with the minifter the falary^that was offer¬ 
ed, took a hafty leave of his friends, and departed for 
Brett. 

On the ift of Auguft 1785, the armament fet fail 
under the orders of La Peroufe, an experienced com¬ 
mander, whofe patriotifm and ffcientific zeal were equal 
to his courage and good fenfe, and who had already 

merited the public confidence. The philofophers of all 

Europe 
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Lamanon, Europe were in expe&ation of thofe ufeful difcoveries, 

Lump. the probable fruit of the zeal and talents employed in 
v~ —* J1 tjie expedition. The beginning of the voyage was 

profperous. After various delays, and a multitude of 
obfervations, the two veffels arrived at the iiland of 
Maouna, one of the fouthern Archipelago. The im¬ 
patient Lam3non, eager to affure himfelf of the truth 
of the publifhed accounts of that country, debarked 
with Langle, the fecond in command. At the moment 
of their return, the natives, in hopes of booty, which 
had been excited by the number of prefents that they 

had received, feized upon the boats, and attacked the, 
party. The French were obliged to have recourfe to 
arms for felf-defcnce, and a defperate combat enfued. 
Lamanon, Langle, and ten of the two boats crews, fell 

a facrifice to the fury of thefe barbarians. 
Thus perifhed Lamanon, a young man ardent in the 

purfuits of fcience, to a high degree dilinterefted, and a 
zealot in what he thought the caufe of liberty. He re- 
fufed the falary which was allotted to him when he was 
appointed to this unfortunate expedition; for “ if 1 do 
not feel fatisfied (faid he) on board the veffel; if my in¬ 
clination or curiofity lead me to quit the (hip, — I fhonld 
be unhappy if any power in the world had acquired the 

right of preventing me.1’ 
According to M, Ponce, Lamanon feemed born to 

bring about a revolution in fcience : the depth of his 
ideas, the energy of his chara&er, the fagacity of his 
mind, united to that lively curiofity that can draw in- 
itru&ion out of any thing, and leaves nothing unexplo¬ 
red, would have led him to the molt valuable difco¬ 
veries. In perfon he was tall; and to great vivacity 
and expreflion of feature added prodigious ftrength 

and activity ; in a word, Nature formed him with fuch 
care, as if fhe had intended him for one of thofe few 
who are deftined to great exploits. His ftyle was ner¬ 
vous, often poetical, without lofmg fight of propriety, 
and the Language of fentiment might frequently be dif- 
covered in the midft of ftrong and flriking expreflions ; 
and if he wanted the exquilitdy dazzling polilh of dic¬ 
tion, he was eminently gifted with the precifion of lo¬ 
gical reafoning, which commands attention and enforces 

perfuafion. 
LAMP (fee Encycl) is an infirument comprifing 

three articles which demand our attention, vix, the oil, 

the wick, and the fupply of air. It is required that the 
oil fhould be readily inflammable, without containing 
any fetid fubftance which may prove offenfive, or muci¬ 

lage, or other matter, to obftrudt the channels of the 
* Journal, wick. Mr Nichoifon fays*, that he knows of no procefs 

** by which oils can be meliorated for this purpofe, except 
that of wafhing with water containing acid or alkali. 
Either of thefe is faid to render the mucilage of animal 
oils more foluble in water ; but acid is to be preferred, 
becaufe it is lefs difpofed to combine with the oil it- 
felf. Perhaps oil might be deprived of all fetid fmell 
in burning, by being made to pafs through Collier s 

filtering apparatus, deferibed under the word Filter 

in this Suppl. 
Theaffftce of the wick appears to be chiefly, ir not 

folely, to convey the oil by capillary attraction to the 
place of combuftion. As the oil is confumed and flies 
off, other oil fucceeds, and in this way a continued cur¬ 
rent of oil and maintenance of the flame are efle&ed. 

But as the wicks of lamps are commonly formed of 

combuftible matter, it appears to be of fome confequence 
what the nature and ftruCture of this material may be. 
It is certain that the flame afforded by a wick of rufh 
differs very confiderably from that afforded by cotton ; 
though perhaps this difference may, in a great meafure, 
depend on the relative dirnenfions of each. And if we 
may judge from the different odour in blowing out a 
candle of each fort, there is fome reafon to fufped that 
the decompofition of the oil is not effeded precifely in 
the fame manner in each. We have alfo fome obfeure 
accounts of prepared wicks for lamps, which are ftated 
to poffefs the property of facilitating the combuftion of 
very impure oils, fo that they fhall bum for many hours 
without fmoke or fmell. 

The economical wicks of M. Leger, concerning 
which a report was prefented to the Academy at Paris 
in 1782 by Condoicet, Lavoifier, and De Milly, were 
compofed of cotton of different fizes and forms, namely, 
round and flat, according to the ufe they were intended 
to ferve. They were covered with a fat fubftance, of 
a fmell not difagreeable, but feebly aromatic. From 
the trials of thefe commiffaries it was afeertained : 1. 
That they afforded a clearer flame, with lefs undulation. 
2. That they confumed fomewhat lefs oil; and, 3. That 
they pofleffed the remarkable property of affording 
neither fmell nor fmoke, however common the oil made 
ufe of. When ufing a lamp with a flat wick, we have 
ourfelves found a piece of clean cotton {locking anfwer 
the purpofe better than the cotton wicks which are fold 

in the {hops. 
The accefs of air is of the laft importance in every 

procefs of combuftion. When a lamp is fitted up with, 
a very {lender wick, the flame is fmail, and of a brilliant 
white colour : if the wick be larger, the combuftion is 

lefs perfedl, and the flame is brown : a ftill larger wick 
not only exhibits a brown flame, but the lower internal 
part appears dark, and is occupied by a portion of vo- 
latylifed matter, which does not become ignited until it 
has afeended towards the point. When the wick is 
either very large or very long, part of this matter efcapes 
combuftion, and {hews it felf in the form of coal or 
fmoke. The different intenfity of the ignition of flame, 
according to the greater or lefs fupply of air, is remark¬ 
ably feen by placing a lamp with a finall wick beneath 
a fhade of glafs not perfe&ly clofed below, and more or 
lefs covered above. WLile the current of air through 
the glafs fhade is perfe&ly free, the flame is white; but 
in proportion as the aperture above is diminiflied, the 
flame becomes brown, long, wavering, and fmoky ; it 
inftantly recovers its original whitenefs when the open¬ 
ing is again enlarged. The inconvenience of a thick 
wick has been long fince obferved, and attempts made 
to remove it ; in fome inftances, by fubftituting a num¬ 
ber of fmail wicks inftead of a larger; and in others, by 
making the wick flat inftead of cylindrical. The moft 
fcientific improvement of this kind, though perhaps lefs 
Ample than the ordinary purpofes of life demand, is 
the well known lamp of Argand, deferibed in the En¬ 

cyclopedia, 
Much has been faid of this lamp, and great praife 

lavifhed on the inventor. It cannot indeed be denied 
that it was a very pretty invention, nor have we the 

flighteft wifli to detract from the merit of M. Argand; 
but truth compels us to fay, that the fame thought had 

occurred to others, as early, as to him, and that lamps 

Lamp. 
y— 

1 
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I,amp. }iad heen conftru&ed on his principles long before he 

had published an account of his lamp to the world (a). 
Many ingenious men have endeavoured to determine 

the moil economical method of lighting up large halls 
and workhoufes by means of different lamps and candles ; 
and when the expence of tallow and oil is confidered, it 
will be admitted that they could not employ their time 
in a manner more beneficial to the poor and the induf- 
trious. Among others, Count Rumford and M. Haf- 
fenfratz have turned their attention to this fubjedl; and 
the refillts of their invdligations are worthy of notice. 
To the Count, a method occurred for meafuring the re¬ 
lative quantities of light emitted by lamps of different 

coiiflrudtions, which is at once fimple and accurate. It 

is as follows : 
Let the two burning lamps, or other lights to be 

compared, be called A and R ; and let them be plaeed 

at equal heights upon two light tables, or moveable 
Hands, in a darkened room ; let a fheet of clean white 
paper be equally fpread out, and faftened upon the 
wainfeot, or fide of the room, at the fame height from 
the floor as the lights; and let the lights be placed over- 
againft this fheet of paper, at the diflanee of fix or eight 
feet from it, and fix or eight feet from each other, in 
fuch a manner, that a line drawn from the centre of the 
paper, perpendicular to its furface, fhall bifeCl the angle 
formed by lines drawn from the lights to that centre ; 
in vvhieh cafe, confidering the fheet of paper as a plane 
fpeculum, the one light will be precifely in the line of 
refle&ion of the .other. 

This may be eafily performed, by actually laying a 
piece of a looking-glafs, fix or eight inches fquare, flat 
upon the paper, in the middle of it ; and obferving, by 
means of it, the real lines of reflection of the lights from 
that plane, removing it afterwards, as foon as the lights 
are properly arranged. When this is done, a fmall cy¬ 
linder of wood, about one-fourth of an inch in diame¬ 

ter, and fix inches long, muft be held in a vertical pofi- 
tion, about two or three inches before the centre of the 
fheet of paper, and in fuch a manner, that the two fha- 

dows of the cylinder, correfponding to the two lights, 
may be diftindlly feen upon the paper. 

If thefe fhadows fhould be found to be of unequal 
denfities, which will almoft always be the cafe, then that 
light whole correfponding fhadow is the denfeft muft 
be removed farther off, or the other muft be brought 
nearer to the paper, till the denfities of the fhadows ap¬ 
pear to be exaCtly equal ; or, in other words, till the 
denfities of the rays from the two lights are equal at the 
furface of the paper; when, the diftances of_ the lights 
from the centre of the paper being meafured, the fquares 
of thofe distances will be to each other as the real in- 
tenfities of the lights in queftion at their fourees. 

If, for example, the weaker light being placed at the 
diflanee of four feet from the centre of the paper, it 

fhould be found neceffary, in order that the fhadows 
may be of the fame denfity, to remove the flronger light 
to the diflanee of eight feet from that centre, in that 
cafe, the real intenfity of the flronger light will be to 
that of the weaker as 8* to 42. or as 64 to 16 ; or 4 to 
I : and fo for any other diftances. 

It is well known, that when any quality proceeds 

from a centre in flraight lines in all dire&ions, like the 
light emitted by a luminous body, its intenfity at any w—«> 

given dillance from that centre will be as the fquare oft 
that diflanee inversely ; and hence it is clear, that the 
intenfities of the lights in queftion, at their fourees, 
muft be to each other as the fquares of their diftances 
from that given point where their rays uniting are found 
to be of equal denfity. For, putting * zz the intenfity 

of B, if P reprefents the point where the rays from A 
and from B meeting are found to be of equal denfity or 
ftrength, and if the diflanee of A from P be m, and 
the diftance of B from the fame point P zz n ; then, as 

the intenfity of the light of A at P is n and the 

intenfity of the light of B at the fame place = and 

• • x y 
as it is = —5: by the fuppofition, it will be x : y ; ; 

m* ; n\ 

That the fhadows being of equal denfity at any given 
point, the intenfities of the illuminating rays muft of 
neceflity be equal at tljat point alfo? is hence evident 
that the total abfence of light being perfedl blacknefs, 
and the fhadow correfponding to one of the lights in 
queftion being deeper or fainter, according as it is more 
or lefs enlightened by the other, when the fhadows are 
equal, the intenfities of the illuminating rays muft be 
equal likewife. 

Iri removing the lights, in order to bring the fhadows 
to be'of the fame denfity, care muft be taken to recede 
from, or advance towards, the centre of the paper in a 
ftraight line, fo that the one light may always be found 
exaCtly in the line of reflection of the other ; otherwife 
the rays from the different lights falling upon the paper, 

and confequently upon the fhadows, at different angles, 
will render the experiment fallacious. 

When the intenfity of one llrong light is compared 
with the intenfities of feveral ftnaller lights taken toge¬ 
ther, the fmaller lights fhould be placed in a line per¬ 
pendicular to a line drawn to the centre of the paper, 
and as near to each other as poffible ; and it is likewife 
neceffary to place them at a greater diflanee from the 
paper than when only Tingle lights are compared. 

In all cafes, it is abfolutely aecefTary to take the 
greateil care that the lights compared be properly trim¬ 
med, and that they burn clear and equally, otherwife 
the refults of the experiments will be extremely irregular 
and inconelufive. It is aflonifhing what a difference 
there is in the quantities of light emitted by the fame 
candle, when it burns with its greateil brilliancy, and 
when it has grown dim for want of fnuffing. But as 
this diminution of light is progreffive, and as the eye 

infenfibly conforms to the quantity of light a&ually pre- 
fent, it is not always taken notice of by the fpedlators; 
it is neverthelefs very confiderable, in faCl, as will be 
apparent to any one who will take the trouble to make 
the experiment ; and fo great is the fluduation in the 
quantity of light emitted by burning bodies, lamps, or 
candles, in all cafes, even under the moil favourable cir- 
cumfiances, that this is the fource of the greateft diffi¬ 
culties which our author met with in determing the 

relative 

(a) One of thefe was employed in the college of Glafgow, by the ledurer on chemiftry, fo long ago as 1766. 
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Lamp, relative intenfities of lights by the method here pro- 

“ pofed. 
To afeertain by this method the comparative denfi- 

ties, or intenfities, of the light of the moon and of that 
of a candle, the moon’s direct rays mult be received up¬ 
on a plane white furface, at an angle of incidence of 
about 6og, and the candle placed in the line of the re¬ 
flection of the moon’s rays from this furface ; when the 
fhadows of the cylinder, correfponding to the moon’s 
light and to that of the candle, being brought to be of 
equal denfity, by removing the candle farther off, or 
bringing it nearer to the centre of the white plane, as 
the occafion may require, the intenlity of the moon’s 
light will be equal to that of the candle at the given 

dJflance of the candle from the plane. 
To afeertain the intenlity of the light of the heavens, 

by day or by night, this light mult be let into a darken¬ 
ed room through a long tube blackened on the infide, 
when its intenfity may be compared with that of a candle 
or lamp by the method above deferibed. 

The Count, however, has contrived an apparatus for 
afeertaining the intenlity of the fun’s light, compared 
with the light emitted by any artificial illuminator, with 
much greater accuracy than it can be done by this iim- 
ple method. That apparatus we lhall deferibe under 
the title Photometer in this Supplement; and in the 
mean time we proceed to lay before our readers the re- 

fults of his experiments as they relate to economy in the 
! production of artificial light, 

the re- The brilliancy of Argand’s lamp is not only unrival- 
ativequan-}^ but tjlc invention is in the higheft degree ingenious, 

onfumed^ anc* t^le ^rument ufeftil for many pnrpofes; but ftill, 
md of light to judge of its real merits as an illuminator, it was ne- 

bycelfary to know whether it give6 more light than another 

m A,r" lamp in proportion to the oil confumed. This point he de¬ 

amp ^nd term*ne<^ in the following manner: 
>v alanp Having placed an Argand’s lamp, well trimmed, and 

the com-burning with its greateft brilliancy, before his photome- 
aion con- ter# anc| over againll it a very excellent common lamp, 

with a riband wick about an inch wide, and which 
[fcrut&ion, 
►vith a ri¬ 
band wick, burnt with a clear bright flame, without the leaft ap¬ 

pearance of fmoke, he found the intenfities of the light 
emitted by the two lamps to be to each other as 17956 
to 9063 ; the denfities of the fhadows being equal when, 
the Argand’s being placed at the diftance of 134 inches, 

the common lamp was placed at the diflance of 95,2 
inches, from the field of the photometer. 

Both lamps having been very exaCtiy weighed when 
they were lighted, they were now (without being re¬ 
moved from their places before the photometer) caufed 

to burn with the fame brilliancy juft 30 minutes; they 
were then extinguilhed and weighed again, and were 
found to have confumed of oil, the Argand’s lamp 

ttVtj and the common lamp of a Bavarian 
pound. 

Now, as the quantity of light produced by the Ar¬ 
gand’s lamp, in this experiment, is to the quantity pro¬ 
duced by the common lamp as 17956 to 9063, or as 
187 to 100, while the quantity of oil confumed by 
the former is to that confumed by the latter only in 
the ratio of 253 to 163, or as 155 to 10c, it is evident 
that the quantity of light produced by the combuftion 

of a given quantity of oil in an Argand’s lamp is great¬ 

er than that produced by burning the fame quantity in 
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a common lamp, in the ratio of 187 to 155, or as 100 Bump. 

The faving, therefore, of oil which arifes from ma¬ 
king ufe of an Argand’s lamp inftead of a common 
lamp, in the production of light, is evident ; and it ap¬ 
peals, from this experiment, that that faving cannot 
amount to lefs than fifteen per cent. How far the ad¬ 
vantage of this faving may, under certain circumftances, 
be counterbalanced by inconveniences that may attend 
the making ufe of this improved lamp, our author does 
not pretend to determine. 2 

The Count made a corfiderable number of expen- Of the re- 

meuts to determine the relative quantities of light emit-^tive<luari* 
ted by an Argand’s lamp and a common wax-candle ; emit- 

and the general refult of them is, that a common Ar-^ byTn" 
gand’s lamp, burning with its ufual brf^htnefs, gives Argand’s 

about as much light as nine good wax-candles ; but the*amP ail<* 
fizes and qualities of candles are fo various, and 

light produced by the fame candle fo fluctuating, that caiKqe. 
it is very difficult to afeertain, with any kind of preci¬ 
sion, what a common wax-candle is, or how much light . 
it ought to give. He once found that his Argand’s 
lamp, when it was burning with its greateft brilliancy, 
gave twelve times as much light as a good wax-candle 
|ths of an inch in diameter, but never more. 3 

To determine to what the ordinary variations in the Of the flue- 
quantity of light emitted by a common wax-candle tuitions of 

might amount, he took filch a candle, and, lighting it, emitted^? 
placed it before the photometer, and over again ft it an candles. 
Argand’s lamp, which was burning with a very fteady 
flame ; and meafuring the intenfity of the light emitted 
by the candle from time to time, during an hour, the 
candle being occafionally fnuffed wlieh it appeared to 
Hand in need of it, its light was found to vary from 10O 
to about 60. The light of a wax-candle of an inferior 
quality was ftill more unequal ; but even this was but 
trifling, compared to the inequalities of the light of & 
tallow-candle. 

An ordinary tallow-candle, of rather an inferior qua¬ 
lity, having been juft bluffed, and burning with its 

greateft brilliancy, its light was as 100 ; in eleven mi¬ 
nutes it was but 39 ; after eight minutes more had 
elapfed, its light was reduced to 23 ; and in ten minutes 
more, or twenty-nine minutes after it had been laft fnuff- 
ed, its light was reduced to 16. Upon being again 
fnuffed, it recovered its original brilliancy, joc. 4 

In order to afeertain the relative quantities of bees Of the re¬ 

wax and of olive-oil confumed, in the produaion ofa"' 

light, the Count proceeded in the following manner •: begs-wax 
Having provided an end of a wax-candle of the belt tallow, * 
quality, ,68 of an inch in diameter, and about four olive-oil, 

inches in length, and a lamp with five fmall wicks, which raPej?^» 

lie had found upon £rial to give the fame quantity offod-oH* 
light as the candle, he weighed very exadtly the candle confumed 

and the lamp filled with oil, and then, placing them at in the pro¬ 

equal diftances (forty inches) before the field of the pho-5iu5^10n-0^ 
tometer, he lighted them both at the fame time ; and, glt* 
after having caufed them to burn with precifely the 
fame degree of brightnefs jujl one complete hour, he ex- 
tinguifhed them both, and, weighing them a feeond 

time, he found that ico parts of wax and 129 parts of 
oil had been confumed. 

Hence it appears, that the confumption of bees¬ 

wax is to the confumption of olive-oil, in the prodma- 

I tiol 
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I^ainp. tk>n of the fame given quantity of light, as ioo is to 

* 129. 
In this experiment no circumftance was negle&ed that 

could tend to render the refult of it conclulive ; care 
was taken to fnuff the candle very often with a pair of 
(harp fciffars, in order to make it burn conftantly with 
the fame degree of brilliancy ; and the light of the lamp 
was, during the whole time, kept in the moft cxadft 
equilibrium with the light of the candle, .which was 
tafily done by occafionally drawing out* a little more 
or lefs, one or more of its five equal wicks. Thefe 
wicks, which were placed in a right line, perpendicular 
to a line dravvn from the middle wick to the middle of 

the field of the photometer, were about V^th °f an inch 
in diameter each, and pth of an inch from each other; 
and, when th^y were lighted, their flames united into 
one broad, thin, and very clear, white flame, without 

the leaf! appearance of fmoke. 
In order to afeertain the relative confumption of olive- 

oil and rape-oil, in the production of light, two lamps, 
like that juft deferibed, were made ufe of; and, the ex¬ 
periment being made with all pofiible care, the con- 
famption of olive-oil appeared to be to that of rape-oil, 
in the production of the fame quantity of light, as 129 

is to 125. 
The experiment, being afterwards repeated with olive- 

oil and very pure linfeed oil, the confumption of olive- 
oil appeared to be to that of linfeed-oil as 129 to 120. 

The experiment being twice made with olive-oil and 
with a tallow-candle ; once when the candle, by being 
often fnuffed, was made to burn conftantly with the 
greateft pofiible brilliancy, and once when it was fnuff- 
ed to burn'the whole time with a very dim light, owing 
to the want of fnuffing ; the rcfults of thefe experiments 

were very remarkable. 
When the candle burnt with a clear bright flame, 

the confumption of the olive-oil was to the confumption 
of the tallow as 129 is to 101 ; but when the candle 
burnt with a dim light, the confumption of the olive-oil 
was to the confumption of the tallow as 129 is to 229. 

So that it appeared, from this laft experiment, that the 
tallow, inftead of being nearly as productive of light in 
its combuftion as bees wax, as it appeared to be when 

the candle was kept conftantly well fnuffed, was now, 
when the candle was fuffered to burn with a dim light, 
by far lefs fo than oil. 

But this is not all; what is ftill more extraordinary 
is, that the very fame candle, burning with a long wick, 

and a dim light, a&ually confumed more tallow than 
when, being properly fnuffed, it burnt with a clear 
bright flame, and gave near threee times as much light. 

To be enabled to judge of the relative quantities of 
light aCtually produced by the candle in the two experi¬ 
ments, it will fuffice to know, that in order to counter¬ 
balance this light at the field of the photometer, it re¬ 

quired, in the former experiment, the confumption of 
141 parts, but in the latter only the confumption of 64 
parts, of olive oil. But in the former experiment no, 
and in the latter 1) 4, parts of tallow were a&ually found 

to be confumed. Thefe parts were 8192tbs of a Bava¬ 
rian pound. 

From the refults of all the foregoing experiments, it 
appears that the relative expence of the undermention¬ 

ed inflammable fubftances, in the produ6lion of light, is 
as follows : 

Equal Parts Lamp, 
in Weight. "■■■y—— 

Bees-wa^. A good wax-candle, kept well 
fnuffed, and burning with a 
clear bright flame, ... 100 

Tallow. A good tallow-candle, kept well 

fnuffed, and burning with a 
bright flame,.101 

The fame tallow-candle, burning 

very dim for want of fnuffing, 229 
Olive-oil. Burnt in an Argand’s lamp, . . no 

The fame burnt in a common lamp, 

wifli a clear bright flame, with¬ 
out fmoke,.J29 

Rape oil. Burnt in the fame manner, . . 125 

Xdnfeed-oil. Ukewife burnt in the fame 
manner,.120 

With the foregoing table, and the prices current of 
the therein mentioned articles, the relative prices of light 
produced by thofe different materials may very readily 
be computed. 

In the year 1795, Mr J. PI. Haflenfratz was em¬ 
ployed by the French government to make a feries of 
experiments to determine the moft economical method 

of procuring light from the different combuftible fub- 
ftances ufually employed for that purpofe. The mate¬ 
rials of his experiments were, wax, fpermaceti, and tal¬ 
low-candles, fifh-oil, oil of colefeed, and of poppy.feeds. 
In ufing thefe oils, both the Argand and common lamps 
were employed. The wicks of the latter were round, 
containing thirty-fix cotton threads. The tallow and 
fpermaceti candles were mould, fix to the pound. The 
wax-candles five to the pound. Mr Haflenfratz ufed 
the fame method with Count Rumford for determining 
the comparative intenfity of the lights. 

Count Rumford, as we have feen, ufed the Argand 
lamp as a ftandard for companion ; but as the intenfity 
of its light varies according to the height of the wick, 
Mr Haflenfratz preferred a wax-candle, making ufe of 
it foon after it was lighted. When two luminous bo¬ 
dies, of different intenfities, are put in comparifon with 
each other, the fhadows are of two colours. That from 
the weakeft light is blue, and from the ftrongeft, red. 
When the lights of two different combuftible bodies 
are compared, they are either red or blue in a com¬ 
pound ratio of the colour and intenfity. Thus in com- 
paring the fhadows fro*n different luminous bodies, they 
will be red or blue refpe&ively, in the following order : 

Light of the fun, 
- of the moon, 
-of Argand lamps, 
- of tallow-candles, 
- of wax ditto, 
- of fpermaceti ditto, 

- of common lamps. 

That is to fay, when a body is illuminated by the 
fun and by any other luminous fubftance, the fhadow 
of the former is red, and of the latter, blue. In like 
manner, the fhadow from an Argand lamp is red, when 
placed by that of a tallow-candle, which is blue. 

The following table will fhew, according to Mr Haf- 
fenfratz, the proportional diftance that different lumi¬ 
nous bodies fhould be placed at to produce an equally in- 

tenfe fhadow from the fame objeCt. The fecond column 
gives 
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Lamp, gives the proportional intenfity of each light, which is 

■—-V"j known to be in proportion to the fquares of the diftan- 
ces of luminous bodies giving the fame depth of ftiadow. 
The third column thews the quantity of combuftible 
matter confumed in the hour by each mode of giving 

light, which Mr Haflenfratz calculates from the average 

of many repeated experiments. 
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10 10.000 2 3 23 
IO 10.00c 23*77 23-77 
9.246 8-549 14.18 16.59 

6.774 4.588 8.81 19.2 

6.524 4.556 9-x4 20.06 

5-9 >7 3-5°i 7.05 20.14 

5-90 3-5°1 9-23 26.37 

5-473 2-995 7-54 25.17 

5-473 2.995 8.23 27.48 

4.275 1.827 9-54 33 

Common 1 oil of colefeed 
lamps > — of fifties 
with J — of poppyfeed 

Spermaceti candle 
Old tallow candle 
New ditto 

Wax candle 

The relative quantity of combuftible matter required 
to produce equal lights at equal diftances, may be ob¬ 
tained by a fimple rule of proportion from the above 
data. Thus, if a given intenfity of light, expreffed by 
3.501, has been produced by a confumption of 9.23 of 
fpermaceti in the hour, the fame luminous body will 
produce a light of 10.000, by confuming in the fame 

time a quantity of fpermaceti = 1^222*2^1. = 26,37. 
3.501 

Therefore we may add to the table a fourth column, ex¬ 

prefling the quantity of combuftible which each body 
muft confume to produce a light of 10.000. 

From what has been laid down, it will alfo appear 
that the number of lights required to produce a given 
light, will be as follows : To produce a light equal to 
ico Argand lamps, burning poppyfeed oil, it will re¬ 

quire 

100 Argand lamps with fifh-oil 
1 1 7 Ditto do. with colefeed oil 
218 Common lamps with colefeed oil 
219 Ditto do. with fifti oil 
285 Ditto do. with poppyfeed oil 

285 Spermaceti candles 

333 Tallow ditto 
546 Wax ditto. 

Mr Haflenfratz next takes notice of the comparative 
price of thefe articles ; by which he finds, that in Paris 
the moft expenfive light is that produced from wax- 
candles j and the moft economical that from oil of cole¬ 
feed burned in Argand lamps. 

The chief difference between the Argand and com¬ 
mon lamp is, that in the latter much of the oil is vola¬ 
tilized without combuftion, and hence the unpleafant 
fmell which it produces; whereas in the former, the 
heat is fo great at the top of the wick, that all the oil 
is decompofed in pafling through, the difpofition of the 
wick allowing the free accefs of air to afiift combuftion. 

It fhould therefore follow, that the Argand lamp con- 

fumes lefs fuel to produce a given light than the com- Lancsfliirff 

mon lamp, and thi3, as we have feen, is the opinion of H 
Count Rumford. Yet (Mr Haflenfratz obferves) there an^in.< 

are two circumftances that prevent the full effedl of the 
complete combuftion in the Argand lamp. The one 
is, that the glafs cylinder abforbs a part of the rays of 
light as they pafs through ; the other, that the column 
of light proceeding from the inner furface of the wick, 
is, in part, loft, by being obliged to pafs through that 
from the outer furface. Count Rumford allows the firft: 
caufe of diminution of light, and eftimates it at .1854, 
but not the latter. The author of this memoir, in re¬ 
peating Count Rumford’s experiments, afferts, that when 
two candles are placed fo that the light of the one is 
obliged to pafs through that of the other, the fum of 
the light fo produced is not fo ftrong as when they are 
placed fide by fide ; for in the firft cafe, a part of the 
hindmoft light is abforbed by the foremoft. 

LANCASHIRE. In the account which we have 
given of that county in the Encyclopedia, an obliging 
correfpondent has pointed out to us fome miftakes. He 
affures us that the fea-coaft, where we underftood the 
atmofphere to be loaded with fuch exhalations as pro¬ 
duce malignant and intermitting fevers, is remarkably 
healthy ; and he (peaks from experience, having lived 
on that coaft for forty years. He affures us likewife, 
that the Duke of Bridgewater’s inland navigation was 
begun foon after, if not before, the year 1736, and that 
he (the writer), fo early as 1764, was one of a party 
who failed up the fough or edit a confiderable way to 
fee how the coak were worked. The fame correfpon¬ 
dent has pointed out a few miftakes in our account of 

LANCASTER, the capital of the county. “ That 
town (he fays) carries on no trade whatever with North 
America, but a very confiderable one with Jamaica and 
the other Weft India iftands, in veffels of from 100 to 
500 tons burthen. It exports to thefe iflaiuls all fuch 
Britifli manufactures as they have occafion for, Irifh li¬ 
nens, arid halted provifions of all kinds, fuch as Irifh beef, 
pork, butter, &c. It trades alfo to the Baltic, Portu¬ 
gal, Hamburgh, See, to a large amount ; and fome of 

its fhips with their cargoes have of late been worth 
from L.60 to L. 80,000 fterling. It lias, however, no 
communication by'water w ith the rivers Merfey, Dee, 
&c. as we have faid ; the canal reaching as yet no far¬ 
ther than to near Prefton in Lancafliire.” The com¬ 
munication with thefe rivers is indeed intended to be 
completed ; but whether the fcheme be practicable is, 
according to our correfpondent, very uncertain. 

LANTERN. See Encycl.— tiW George Staunton 

informs us, that of the Chinefe lanterns, fome were fuch 
as we have deferibed, viz. compofed of thin filk gauze, 
painted or wrought in needlework with figures of birds, 
infeCts, flowers, or fruit, and ftretched on n£at frames 
of wood. Others, however, wrere very different, being 
entirely made of horn. Thefe were fo thin and trailf- 
parent, that they were taken at firft for glafs ; a mate¬ 
rial to which, for this purpofe, the horn is preferred by 
the Chinefe, as cheaper, lighter, lefs liable to accident, 
and, in cafe of accident, more eafily repaired ; many of 
them were abont two feet in the diameter, and in the 
form of a cylinder, with the ends rounded off, and the 
edges meeting in the point to which the fufpending 

cords wrere tied. Each lantern confided of an unifor m 

piege of horn, the joints, or feams, being rendered m- 

12 vifible 
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Lantern, vifible by an aiT found out by the Chinefe ; among 

whorft, the vaft number of fuch lanterns ufed in their 
dwelling houfes and temples, as well as on the occasions 
of their feftival| and proceflions, have led to many trials 
for improving their conftrudion. The horns general¬ 

ly employed are thofe of iheep and goats. The ufual 
method of managing them, according to the informa¬ 
tion obtained upon the fpot, is to bend them bv im- 
meriion in boiling water, after which they are cut open 

- and flattened ; they then eaflly fcale, or are fepavated 
into two or three thin laminae or plates. In order that 
thefe plates fhould be made to join, they are expofed to 
the penetrating effect of fleam, by which they are ren¬ 

dered almofbperfe&ly foft. In this date the edges of 
the pieces to be joined are carefully feraped and flanted 
off, fo as that the pieces overlapping each other (hall 
pot together exceed the thicknefs of the plate in any 
other part. By applying the edges, thus prepared, 
immediately to each other, and prefling them with*pin¬ 
cers, they intimately adhere, and, incorporating, form 
one fubflance, flmilar in every refped to the other 
parts ; and thus uniform pieces of horn may be prepa¬ 
red to almoft any extent. .It is a contrivance little 
known elfewhere, however Ample the procefs appears 
to be ; and perhaps fome minute precautions are omit¬ 
ted in the general defeription, which may be eflen.ti.al 
to its complete fuceefs. 

Such lanterns as thefe would be very proper for mi¬ 
litary ftore-houfes ; and Rochon of the National Inflitute 
was employed, Ance the commencement of the prefent 
war, to make them, if he could, for the marine ftore- 
houfes of France. While he was thus engaged, how¬ 
ever, it occurred to him that he might fupply the pref- 
ling wants of the navy without horn, merely by Ailing 
up the interftices of wirecloth with fine tranfparent 
glue. In carrying this thought into execution, he at 
Aril tinned the iron wires of the Aeve-cloth he made 

ufe of; but afterwards found it more convenient, in 
every refped, to give it a flight coating of oil paint to 

preferve it from ruff. The glue he made ufe of was af¬ 
forded by boiling the clippings of parchment with the 
air-bladders and membranes of fea-flfh ; materials which 
he ufed, not from any notion that they were preferable 

to ifinglafs, but becaufe they were the cheapefl he could 
procure. He added the juice of garlic and cyder to his 
compoAtion, in fuch proportions as he found to com¬ 
municate great tenacity, and fomewhat more of tranf- 
parence than it would have poffefled without them. In¬ 
to this tranfparent and very pure glue or Aze he plun¬ 

ged his wire-cloth, which came out with its interftices 
Ailed with the compound. It is requiAte that the Aze 
fhould pofiefs a determinate heat and confidence, concern¬ 
ing which experience alone mull guide the operator. 

When this prepared wire*cloth is Axed in the lan¬ 
tern, it mull be detended from inoifture by a- coating of 
pure drying linfeed oil ; but even in this ftate it is not 
At to be expofed to the weather. The eafe with which 
thefe lanterns are repaired in cafe of accident, by a 
flight coating of glue, is pointed out as a great advan- 
tage by the inventor ; who likewife informs us, that 
they were ufed in the expedition to Ireland as Agnal- 
lanterns, though contrary to his wifhes. 

LAPIS Fungifer, a fpecies of earth found near 
Rome, Naples, and Florence, of which the following 

account is taken from the New jFranfactions of the Rpyal 
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Academy of Sciences at Stockholm for the year 1797 • 
Near Naples the lapis' fungifer is found in the chalk- 
hills like a white ftaladites, intermixed with a great' 
many flne roots of fhrubs ; and near Florence there is a 
fpecies of it, confiding of hardened turf, which is dug 

up near volcanoes. *1 he author made experiments with 
a piece procured from Italy, and found that 100 parts 
contain from 45 to 46 Aliceous earth, 23 argillaceous 
earth, f calcareous earth, and 20 calx of iron, with 

fome white magnefla and vegetable alkali. It is well 
known, that when this friable fpecies of done is pre- 
ferved in cellars and moiftened with water, it produces 

abundance of eatable muflirooms, which in Italy are 
highly efteemed and brought to the firft tables. Hence 
the origin of its name. 

LARDIZABALA, a new genus of plants belong¬ 
ing to. the dicecia hexandria of Linnasus. It is a native 
of Chili, and is thus deferihed in Peroufe’s Voyage, 
from drawings fent to France by La Martiniere. The 
leaves are alternate, on footftalks inflated at their bafe. 
.Each leaf is biternate, that is to fay, it is divided into 
three leaflets, each of which is again fubdivided into 
three oval (harp-pointed folioles, which, when young, 
are entire, but afterwards become obfeurely lobed. The 
flowers, difpofed in Ample and pendent eluders, grow 
towards the top of the ftem and of the branches, in the 
axillae of the leaves. The plant is dioecius. At the 

bafe of each cluder of bloffoms are two fmall, rounded, 
oval, Aoral leaves. 

Male Flower.—Calyx formed of Ax expanding 
leaves, oblong oval, and obtufe, of which the three out- 
ermoft are the larged. Corolla compofed of Ax (harp 
lanceolated petals, oppofite to, and (hoi ter than, the 
leaves of the, calyx. A cylinder rifes from the centre of 
the flower of the length of the petals, terminated by (ix 
oblong bilocular anthers, which open from below. 

Female Flowek.—Calyx, flmilar to that of the 
male flower, but larger. Corolla inferted beneath the 
pidil, compofed of Ax petals, rarely entire, but general¬ 
ly bifld or trifld at their fummit: fliorter than the leaves 
of the calyx. Stamina Ax, having the fame infertion 

as the corolla; Alaments diftind, broad, very fliort, fur¬ 
rounding the pidil; anthers, Ax, upright, oblong, acu¬ 
minated, barren. Seed bud, cells, from three to Ax, ob- 

gibbous on the outflde, of nearly the length of 
the corolla ; ftyles none ; ftigmata, fltting, oblong, per¬ 
manent. Berries, equal in number to the cells, oblong,, 
acuminated (divided into Ax cells, containing feveral 
angular feeds. Flora Peruviana). 

The general cliarader of the lardizabala evidently 
places this new genus among the family of the menfper- 
tfw?, to which it is related by its climbing dalk, its. 

bunches of dioecious flowers, by its fix petals, ftamina, 
and leaves of its calyx, by its pidil, compofed of from 
three to Ax cells, which contain as many feeds. It dif¬ 

fers from the known genera of this order only in its 
fruit, which, inftead of being monofpermous, contains 

feveral feeds. This charader, which requires the in- 
trodudion of a new fedion into the menifperma9 
drengthens the relation of this family to the next order 
of the anona. In fad, the greater part of the genera 
of the anonae, as they have in the fame flower feveral 

fruits, with numerous feeds, differ in this particular 
from all the genera of the menifpermoe ; and by placing 

between them the lardizabala, we edablifh a* natural 

t ran At ion. 

Lardiza¬ 
bala. 
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Lava. 

Larmier tranfitfon. In order to confirm thefe refemblances, it 
li only remains to examine the infide of the fruit, and par- 

4 ticularly the ftrudlure of the feeds. Thofe of the me- 
nifperma; are reniform, at leaft on the infide, inclofed in 
a hinged pericarpium, and containing in their upper 

part a very fmall dicotyledonus embryo. The charac¬ 
ters that we have given of the lardizabala render pro- 

bable a limilar ftru&ure in its feeds. 
LARMIER, in archite&ure, a flat fquarc member 

of the cornice below the cimafium, and jets out fartheft ; 

being fo called from its ufe, which is to difperfe. the 
water, and caufe it to fall at a dilhuice from the wall, 
drop by drop, or, as it were, by tears, larme in French 

lignifying a tear. 
LATUS Pri'marium, a right line drawn through 

rhe vertex of the fedlion of a cone, within the fame, and 

paralkl to the bafe. 
Laius Retlwn. See Conic Sections. Encycl. 
JLatus ¥ranfvtrfum of the hyperbola, is the right 

line between the vertices of the two oppollte fe&ions, 
or that part of their common axis lying between the 

two oppoflte cones. 
LAVA. In addition to the obfervations of Sir 

William Hamilton, Bergman, Formes, and Dalmieu, 
on the compofition of different lavas, which have been 
given 111 the Encyclopaedia^ wc cannot rcfufe ourfelves 

the pleafure of noticing, in this place, thofe of Sir 
James Hall. From a number of welhdevifed experi¬ 

ments, Sir James thinks himfelf warranted to conclude, 
that lava and whinflone are intrinfically the fame fub- 
ftance ; and that their apparent differences arife wholly 
from the circnmftances under which they have pafled 
from a liquid to a folid ftate. The lavas, it is well 
known, have been cooled rapidly in the open air, 
and the whins (according to Dr Hutton’s theory, 

which Sir James feems willing to adopt) flowly in the 

bowels of the earth. # 
Though we are far from adopting that theory in ad 

its parts, to which we think infuperable objedions may 

be made (fee Earth, Encycl. n° 120), we admit, that 

The lavas were now treated in the fame way, and 
were each, by fufion and rapid cooling, reduced, as the 1 
whinftones had been, to glafs. This glafs, when fufed w 
again and cooled flowly, yielded the fame kind of cry- 
ftallized, itony, or earthy mafics, completely refembling 

an. original whin or lava. 
Although the internal flrudure of lava was thus ac¬ 

counted for, yet Sir James was embarrafled with the 
ftate of its external furface ; which, though cooled in 
contad W’ith the open air, is feldom or never vitreous, 
holding an intermediate ftation between glafs and (tone; 
but this difficulty was removed by a circumftance which 
took place in the courfe of thefe experiments. It was 
found that a fmall piece of glafs of any of the lavas, or 
of feveral of the whins being introduced into a muffle, 
the. temperature of which was at any point between the 

20th and the 22d degree of Wedgewood’s feale, the 
glafs became quite foft in the fpace of one minute; but, 
being allowed to remain till the end of a fecond minute, 
it. was found to have become hard throughout in confe- 
quence of a rapid cryftallization, to have loft its charader 

of glafs, and to have become by I 2 or 14 degrees more 
infufible, being unafteded by any heat under 30, though 

the glafs had been fufible at 180 or at 16°. This account¬ 
ed for the fcoria on the furface of lavas ; for the fub- 
ftance even at the furface, being in contad with the 
flowing dream, and furrounded with heated air, could 
not cool with exceffive rapidity : and the experiment 
fhews, that fhould any part of the mafs, in descending 
heat, employ more than one or two minutes in cooling 
from 22 to 20, it would infallibly lofe its vitreous cha¬ 

rader. 
Independently of any allufion to fyftem or to general 

theory, Sir James Hall flatters himfelf that thefe expe¬ 
riments may be of fome importance, by Amplifying the 
hiftory of volcanoes ; and, above all, by fupeifeding. 
fome very extraordinary, and, he conceives, unphilofo- 

phical opinions advanced with regard to volcanic heat, 
which has been dated as poffeffirg very little intenfity, 
and as ading by fome ocult arid inconceivable influence, be made (fee Earth, Encycl. 1 20 , we admit, tnat aim as uy --- —r ^ 
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the identity of lava and whinftone. Thefe experiments 
were made upon feven different fpecies of whinftone 
and fix lavas, of which four were broken from the cur¬ 

rents of Etna and Vefuvius by Sir James himfelf. Each 
of the original whinftones was reduced, by fufion and 
fubfequent rapid cooling, to a ftate of perfed glafs. 
This glafs, being again placed in the furnace, was fub- 
Jeded to a fecond fufion. The htat, being then redu¬ 

ced to a temperature generally about 28° of Wedge- 
wood, was maintained ftationary for fome hours ; when 
the crucible was either immediately removed, or allow¬ 
ed to cool with the furnace. The confequence was, 

that in every cafe the fubllance had loft the charader 
of glafs, and by cryftallization had affumed in all re- 

ipeds that of an original whinftone. It muft be owned, 
that in molt cafes the new production did not exadly 
refemble the particular original from which it was form¬ 
ed, but fome other original of the fame clafs ; owing 
to accidental varieties in the mode of refrigeration, and 
to chemical changes which unavoidably took place du¬ 
ring the procefs. In the cafe, however, of the rock of 

Edinburgh caftle, and of that of the bafaltic columns 

of Staffa, the artiftcial fubftances bear a complete re- 

femblance to their originals, both in colour and tex¬ 

ture. 

duce liquidity without fufion. Fliefe fuppoiitions,, 

which have been maintained ferioufly by fome of the. 
moll celebrated naturalifts in Europe, have originated 
from the difficulty of accounting for the ftony charac¬ 
ter of lavas when compared with that of glafs, which 
they affume in confequence of fufion in our furnaces. 
But now he hopes we may be relieved from the necef- 
Aty of fuch violent efforts of imagination, fince the phe¬ 
nomena have been fully accounted for by the Ample, 
though unnoticed, principle of refrigeration, and have 
been repeated again and again with eafe and certainty 

in a fmall chamber furnace. t 
LAVOISIER (Antoine Laurent), was born in Pa¬ 

ris on the 26th of Auguft 1743. His father, who di- 
reded his education, was opulent, and fpared no cofl 
for his improvement. The youth (hewed a decided 
tafte for the phyfical fcienccs. In 1764, government 
having propofed an extraordinary premium for the bell 
and cheapeft mode of lighting the ftreets of a large city, 

Lavoifter obtained the gold medal ; and his memoir, 
full of nice inveftigation, was printed by the Academy., 

Into that body he was received on the i^th May 1768, 
in fpite of a formidable oppofition ; and to its fervicc 
he ever after devoted his labours, and became one of its, 

moft ufeful affociates and coadjutors. 
Em 

.ayoifier. 

—-v—- 
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Lavoifier. His attention was fuccenively occupied with every 

v-branch of phyfical and mathematical fcience. The pre¬ 
tended converfion of water into earth, the analyfis of 

gypfum in the neighbourhood of Paris, the cryftalliza- 
t;on of falts, the effedis produced by the grande de loupe 
of the garden of the Infanta, the project of bringing 
water from PYvette to Paris, the congelation of water, 
and the phenomena of thunder and the aurora borealis— 
all occupied his attention. 

Journeys, undertaken in concert with Guettard into 
every diftriCt of France, enabled him to procure num- 
berlefs materials towards a defeription of the lithologi¬ 
cal and mineralogical empire ; thefe he arranged into a 
i-cind of chart, which wanted little of being completed. 

They ferved alfo as a foundation for a more labori¬ 
ous work of his on the revolutions of the globe, and 
the formation of Couches de la 'Terre ; a work of which 
two beautiful /ketches are to be feen in the Memoirs of 
the French Academy for 1772 and 1787. All the 
fortune and all the time of Lavoifier were devoted to 

. the culture of the fciences ; nor did he feem to have a 
preponderating inclination for any one in particular, un¬ 
til an event, fuch as feldom occurs in the annals of the 
human mind, decided his choice, and attached him 
thenceforth exclufively to chemiftry—a purfnit which 
has fmee rendered his name immortal. 

The important difeovery of gafes was juft an¬ 
nounced to the philofophical world. Black, Prieftley, 

Scheele, Cavendifh, and Macbride, had opened to pliy- 
iiologills a fort of new creation ; they had commenced 
a new era in the annals of genius, which was to become 
equally memorable with thofe of the compafs, printing, 
eleCtiicity, &c. 

It was about the year 1770 that Lavoifier, ftruck 
with the importance and grandeur of this difeovery, 
turned his attention to this inexhauftible fountain of 
truths, and inftantly perceived, by a kind of inftind, the 
glorious career which lay before him, and the influence 
which this new fcience would neceflarily have over the 
whole train of phyfical refearches. Of thofe who had 

preceded him, the moft indefatigable experimenter was 
Prieftley : but fads the moft brilliant remained frequent¬ 
ly unproductive in his hands : on every occafion he was 
ready to frame fome crude hypothefis, which as haftily 
he abandoned. Lavoifier was imbued with the true 
Spirit of indudive philofophy ; his observations, emi¬ 
nently precife and luminous, always pointed to general 

views. In 1774, he published his chemical opufcules, 
which contained a very neat hiftory of all that had been 
done with refped to gafes, and concluded with the au¬ 
thor’s capital experiments, by which it was proved, 
that metals, in calcination, derive their augmentation of 
weight from the abforption of air. Soon afterward, he 

/ Shewed, iu oppolltion to Prieftley, that nitrous acid is 
compofed of air ; a remark, of which the importance 
appeared in the fequel. His ingenuity as a chemift 
was now fo well known, that in 1776 Turgot employ¬ 
ed him to infped the manufadure of gun-powder. He 

introduced fume valuable improvements, and, fuppref- 
ling the odious viiits in queft of the materials of falt- 
petre, he yet quintupled its produce. The gun-powder 

would now carry 120 toifes, when formerly it would 
not reach 90. This fuperiority was indeed acknow¬ 
ledged in the laft war. 

It had been alledged, that by frequent diftillation wa¬ 

ter is converted into earth. This queftion Lavoifier Lavoifier. 
refolved in 1778, having /hewn that the earthy fedimentv——1v— 
was owing to the continual erollon of the internal fur- 
face of the retort In that fame year lie made a more 
interefting difeovery ; namely, that the refpirable por¬ 
tion of the atmofphere is a conftituent principle of all 

acids, and which he therefore denominated oxygen ; a 
moft important fad, and the firft great ftep towards the 
new chemiftry ; which the compolition of water, afeer- 
tained in 1783, triumphantly completed. 

Lavoifier poflefTed deci/ive advantages over his con¬ 
temporaries ; he iludied a geometrical accuracy of in- 
veftigation ; and his wealth enabled him to make expe¬ 
riments on a large fcale, and to ufe inftruments of the 
moft perftd conftrudion. He was able to hold in his 
houfe, twice every week, aflemblies, to which he invi¬ 
ted every literary charader that was moft celebrated in 
geometrical, phyfical, and chemical ftudies ; in thefe 
inftrudive com) erfai tones ^ difcuilioiis, not unlike fuch as 
preceded the firft eftablifhment of academies, regularly 

took place. Here the opinions of the moft eminent li¬ 
terati in Europe were canvafled ; paffages the moft ftri- 
king and novel, out of foreign writers, were recited and 
animadverted on ; and theories were compared with ex¬ 
periments. Here learned men of all nations found eafy 
admifiion ; Prieftley, Fontana, Blagden, Ingenhoufz, 

Landriani, Jacquin, Watt, Bolton, and other illuftrious 
phyfiologifts and chemifts of England, Germany, and 
Italy, found themfelves mixed in the fame company 
with La Place, La Grange, Borda, Coufin, Meunier, 
Vandermonde, Monge, Morveau, and Berthollet. Hap¬ 
py hours palled in thefe learned interviews, wherein no 
fubjeCl was left uninveftigated that could poflibly con¬ 
tribute to the progrefs of the fciences, and the amelio¬ 
ration and happinefs of man. One of the greateft be¬ 
nefits refulting from thefe affemblages, and the influence 
of which was foon afterwards felt in the academy itfelf, 
and confequently in all the phyfical and chemical works 
that have been publi/hed for the laft twenty years in 
France, was the agreement eftabli/hed in the methods 
of reafoning between the natural philofophers and the 
geometricians. The precifion, the feverity of ftyle, the 
philofophical method of the latter, was infenfibly tranf- 
fufed into the minds of the former; the philofophers 

became difeiplined in the taCtics of the geometricians, 
and were gradually moulded into their refemblance. 

It was in the aflemblage of thefe talents that Lavoi¬ 
fier embelli/hed and improved his own. When any new 

refult from fome important experiment prefented itfelf, 
a refult which threatened to influence the whole theo¬ 
ry of the fcience, or which contradi&ed theories till 
then adopted, he repeated it before this fele& fociety. 
Many times fucceffively he invited the fevereft objec¬ 
tions of his critical friends ; and it was not till after he 
had furmounted their objections, to the conviction and en¬ 
tire perfuafion of the fociety; it was not till after he had 
removed from it all myflery and obfeurity, that he ven¬ 
tured to announce to the world any difeovery of his 
own. 

At length he combined his philofophical views into 
a confident body, which he publiilied in 1789, under 
the title of Elements of Chemijlry ; a book which is a 

moft beautiful model of fcientific compofition, clear, lo¬ 
gical, and elegant. It would be foreign to our purpofe 

to attempt an expofition of the principles, or to expa¬ 

tiate 
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r.avoilier. tiate on the merits, of this celebrated fyHem ; which, 

u—■y-within the fpace of a very' few years, has been almolt 

nniverfally adopted, and which, if not the genuine in¬ 

terpretation of nature, approaches as near to it as the 

prefent date of knowledge will permit. See Chemis- 

try in this Supplement. 

The laft, but not the leaft ufeful, of Lavoifier’s phi- 

lofophical refearchcs, on the Perfpiration of Animals, 

v/asiread to the Academy on the 4th May 1791, and 

of which part was publiihed in the volume for 1790. 

He found, by f^me delicate experiments, made in con- 

junction with Seguin, that a man in 24 hours perfpmes 

45 ounces; that he confumes 33 ounces of v;tal air ; 

that he difcharges from the lungs 8.cubic feet of car¬ 

bonic acid gas, of which one-third is carbon and two- 

thirds are oxygen ; that the weight of water difehar- 

ged from the lungs amounts to 23 ounces, of which 3 

are hydrogen and 20 oxygen, exclufive of 6 ounces of 

water already formed, loft in pulmonary perfpiration. 

Thefe difcoveries were dire&ed to the improvement of 

medicine. 
We have mentioned the afiiflance which Lavoifier 

received while he was digefting his new fyftem of che- 

miftry ; but we muft add, that to him pertains exclu- 

iively the honour of a founder. His own genius was 

his foie condudor, and the talents of his affociates were 

chiefly ufeful in illuftrating difcoveries he himfelf had 

made ; he firft traced the plan of the revolution he had 

been a long time conceiving ; and his colleagues had 

only to purfue and execute his ideas. 

' In the twenty volumes of the Academy of Sciences, 

from 1772 to 1793? are 40 memoirs of Lavoifier, re¬ 

plete with all the grand phenomena of the fcience ; the 

do&rine of combuftion, general and particular ; the na¬ 

ture and analyfis of atmofpherical air ; the formation 

and fixation of elaftic fluids ; the properties of the mat¬ 

ter of heat ; the compofition of acids ; the augmenta¬ 

tion of the ponderofity of burnt bodies ; the decompo- 

fition and recompofition of water; the diffolution of 

metals; vegetation, fermentation,and animalization. For 

more than 15 years confecutive, Lavoifier purfued, with 

unfhaken conftancy, the route he had marked out for 

himfelf, without making a Angle falfe ftep, or fuffeiing 

his ardour to be damped by the numerous and increa- 

fing obftacles which conftantly befet him. 

Many were the ferviecs rendered by Lavoifier, in a 

public and private capacity, to manufactures, to the 

fciences, and to artifts. He was treafurer to the Aca¬ 

demy after Buffon and Tillet, and introduced economy 

and order into the accounts. He was alfo a member 

of the Board of Confutation, and took an active (hare 

in whatever was going forwards. When the new fyf 

tern of meafures was agitated, and it was propofed to 

determine a degree of the meridian, he made accurate 

experiments on the expanfton of metals, and conftrudi- 

ed a metalline thermometer. By the National Conven¬ 

tion he was confuted on the means of improving the 

manufacture of aflignats, and of increafmg the difficul¬ 

ties of forging them. . 
Like a good citizen, Lavoifier turned lus thoughts 

to political economy. Between the years 1778 and 

1785, he allotted 240 arpents in the Vendomois to ex¬ 

perimental agriculture, and increafed the ufual produce 

by one-half. In 1791, he was invited by the Confti- 
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tuent Afiembly to digeft a plan for Amplifying the col- Lavoifier 

lection of the taxes. This gave occaAon to an excellent, ]'ea ' 

report, afterwards printed with the title of ’Territorial 

Riches of France. At this time, alfo, he was appointed " 

commiflionary of the national treafury, in which he ef¬ 

fected fome beneficial reforms. 

During the horrors of the Robefpierrean diflator- 

fhip, Lavoifier told La Lande that he forefaw he fnould 

be ftripped of bis property, but that he would work 

for his bread. The profeffion of apothecary would have 

fuited him the beft. But his doom was already Axed. 

On the 8th of May 1794, confounded with 28 farmers- 

general, he fuffered on the fcaffold, merely becaufe he 

was rich ! 

Lavoifier was tall, and of a graceful fprightly appear¬ 

ance. He was mild, fociable, obliging, and extremely 

active ; and in his manners he was unaffectedly plain 

and Ample. Many young men, not bleffed with the 

gifts of fortune, but incited by their genius to woo the 

fciences, have confeffed their obligations to him for pe¬ 

cuniary aid ; many, alfo, were the unfortunate whom 

he relieved in Alence, and without the oftentation of 

virtue. In the communes of the department of the 

Loir and Char, where he poffeffed conAderable eftates, 

he would frequently vifit the cottages of indigence and 

diftrefs ; and long will his memory be cheriflied there. 

But his reputation, inAuence, virtues, and wealth, gave 

him a great preponderance, which unfortunately prevo- 

ked the jealonfy of a crew of homicides, who made a 

fport of facriAcing the lives of the beft of men to a fan- 

guinary idol. 

This great and good man married, in 1771, Marie- 

Anni-Pierette Paulze, daughter of a farmer.general; a 

woman whofe wit and accomplifhments conftituted the 

charm of his life ; who afiifted him in his labours, and 

even engraved the Agures of his laft work, 

LEAD. See that article, Encycl, and Chf.mistry- 
Index in this Supplement. It is well known that lead 

generally contains a portion of Alver, and iometimes of 

gold; and that there are occafions, particularly in al¬ 

laying, when it is of importance to have it freed from 

thefe metals. For accomplifhing thefe purpofes diffe¬ 

rent proceffes have been propofed; but the following, 

by Pet. Jac. Hjelm, as it is the leaft expenfive, promiles 

to be the moft ufeful : 
Litharge (fee Encycl.) was the fubftance on which 

this chemift made his experiments, and his principal ob¬ 

ject was to free it from all mixture of Alver. This was 

accomplifhed in the following manner : He placed a 

crucible, in which half a pound of litharge found good 

room, and which was Atted with a clofe cover, in a 

wind furnace Ailed with dead coals. He then put in¬ 

to the crucible a mixture of four ounces of potato and 

the fame quantity of powder of flint. When the whole 

was well melted by {Lengthening the draught, and ma¬ 

king the coals glow, he took off the cover, and laid 

hold of the crucible with a pair of tongs, in order to 

take it out, and to fuffer this very fufible glafs to cover 

the in fide of the crucible, to fecure it from the glafs of 

the lead which lie meant to melt in it. The fuperfiu- 

ous glafs was poured out ; the crucible again placed on 

its foot, and half a pound of litharge thrown into it 

with a toovel. The cover was placed upon it while the 

litharge was melting ; and when it was thoroughly 
glowing 
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Ledyard, 
glowing with fluid, charcoal dufb was fifted into the un¬ 
covered crucible through a fieve, fo that the furface of 
the litharge was completely covered with it. This im¬ 
mediately produced an effervefcence, and the rilin cr of 

bubbles, by means of the reparation of the air occasion¬ 
ed by the redu&ion of the lead. During this procefs, 
the cover was put on, and a few coals thrown into the 
furnace: when tliefe were burnt, every thing in the 
crucible was quiet, and the melted mafs was poured in¬ 
to a warm conical mould. The crucible was then again 
filled with half a pound of the fame kind of litharge, 
and put into the furnace, and charcoal dull was feveral 
times fifted. over the melted furface, till it was well co¬ 
vered before the mafs was thrown out, a fufficient fpace 
being every time left for the effervefcence. The firfl 
mafs had, in the mean time, become cool, and, on exa¬ 
mination, contained four ounces of lead at the bottom, 
and litharge at the top. When this litharge was re- 

' duced with potafhes and wine ftone, the lead thence ob¬ 
tained, which weighed 23 ounces, was found to contain 
lefs than one-half grain of filver in the pound. In the 

fecond mafs there was found fomewhat more than fix 
ounces of lead, which contained all the filver that had 
been before mixed with the litharge, becaufe in the lead 
which had been reduced from the litharge in the above 
manner, there were no perceptible traces of filver. This 
lead was then melted over a flow fire, and caft into bars, 
which were rolled fmooth, and formed into maffes of a 
known weight, to be ufed for affaying gold and filver, 
and for other purpofes of the fame kind. All thefe 
meltings were made in one crucible, which, according 
to every appearance, remained unhurt. If the fame ex¬ 
periments were made with red lead, the like refult would 
infallibly follow. 

With the fame view of obtaining lead free from fil¬ 
ver, he melted, in the like manner, half a pound of white 
lead, which produced half an ounce of lead. When the 
litharge Handing over it was revived, the lead obtained 
was flill found to contain too much filver. He there¬ 
fore precipitated another half pound of white lead by 
charcoal powder, after the lead that fell from it had 
been feparated ; and then it produced, by reviving, a 
mafs of lead without any mixture of filver. 

LEDYARD (—-), the celebrated, though 
unfortunate, traveller, was a native of North America, 
but of what province we have not learned. We are 
equally ignorant of the year of his birth, and the rank 
ct his parents; but have no reafon to think that they 
were opulent. From his early youth he difplayed a 
llrong propenfity to viik unknown andfavage countries; 
and to gratify that propenfity, he lived for feveral years 
with the American Indians, whofe manners and habits 
he Teemed in fome degree to have acquired. After¬ 
wards he failed round the world with Captain Cook in 
the humble ftation of a corporal of marines ; and on his 
return, lie determined to traverfe the vail continent of 
America, from the Pacific to the Atlantic Ocean. 

This defign being fruftrated by his not obtaining a 
paflage to Nootka bound, he determined to travel over 
land to Kamfchatka. With this view he went over to 
Oftend, with only ten guineas in his pocket, and pro¬ 
ceeded by the way of Denmark and the Sound to the 
capital of Sweden, and endeavoured to crofs the Gulph 
of Bothnia on the ice ; but finding, when he came to 

the middle, that the water was not frozen, he walked 
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round the gulph to Peterfburgh. Here he found him. 
felf without ftockings or {hoes; but procured relief from 

the Portuguefe ambalfador, and obtained leave to pro¬ 
ceed with a detachment of {lores to Yakutz. He made 
this journey of fix thoufand miles, and there met Mr 

Billengs, an Enghihman, whom he had known on board 
Captain Cookes fliip. From thence he went to Ocza- 
kow, on the coaft of the Ivamfchatka Sea; but being 

too late to embark that year, returned to Yakutz to 
winter. Here he was, on fome fufpicion, feized, convey¬ 
ed on a fledge through Northern Tartary, and left on 

the frontiers of the Polifti dominions. I11 the midft of 
poverty, rags, and dileafe, he however reached Koningf- 

burgb, where he found friends that enabled him to reach 
England. 

On his arrival in London, he waited on Sir Jofeph 
Banks, on whofe credit he had, in his di ft refs, received 
at different times 25 guineas. Sir Jofeph communica¬ 
ted to him the views of the African Afiociation, and 
pointed out the route in which they wiftied Africa to 
be explored. On his engaging at once in the enter- 
prife, Sir Jofeph afked him when he would be able to 

fet out. “ To-morrow morning,” replied Ledyard, 
without hefitation. At this interview the prefident of 
the Royal Society declares, that he was ft ruck with the 
figure of the man, the breadth of his cheft, the ppen- 
nefs of his countenance, aud the rolling of his eye. 
Though fcarcely exceeding the middle fize, his figure 
indicated great ftrength and a&ivity. Defpifing the 

accidental diftin&ions of fociety, he feemed Xo regard 
no man as his fuperior; but his manners, though coarfe, 
were not difagreeable. His uncultivated genius was 
original and comprehenfive. From the native energy of 
his mind, he was adventurous, curious, and unappalled 
by dangers ; while the ftrength of his judgment united 
caution with energy. T|ie track pointed out to him 

was from Cairo to Senaar, and thence weft ward in the 
latitude and fuppofed direction of the Niger. 

He was not ignorant that the talk afiigned him was 
arduous and big with danger; but inftead of fhrinking 
from it, he faid, on the day of his departure, “ I am 

aecuftomed to hard (hips; I have known both hunger 
and nakednefs to the utmoft extremity of human fufler- 
ing; I have known what it is to have-food given me as 
charity to a madman; and I have at times been obliged 

to flielter myfelf under the miferics of that character to 
avoid a heavier calamity. My diftrefles have been greater 
than I ever owned, or ever will own to any man. Such 
evils are terrible to bear, but they never yet had power 
to turn me from my purpofe. If I live, I will faithful- 
ly perform, in its utmoft extent, my engagement to the 
Society : and if I perifh in the attempt, my honour will 
be fafe ; for death cancels all bonds.” 

After receiving his inftru&ions and letters of recom¬ 
mendation, this intrepid traveller failed from London on 

the 30th of June 1788 ; and in 36 days arrived at A- 
lexandria. Proceeding to Cairo, where he arrived Au- 
guft the 17th, he vifited the {lave markets, and conver- 
fed with the travelling merchants of the caravans. Tliefe 

fources of information, generally negledled by travel¬ 
lers, enabled him to obtain, at a very fmall expence, 

more correct information concerning the African na¬ 
tions and their trade, the pofition of places, the nature 
of the country, the manner of travelling, &c. than could 

have been eafily obtained by any other method. He 

thus 
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Ledyard, thus learned, that the Arabs of the defert have an in- 

' vincible attachment to liberty, though it is fingular that 

they have no word to exprefs liberty in their language. 

The Mahomedans of Africa are a trading, fuperftitious, 

C 73 1 LEM 

and warlike fet of vagabonds. He faw near 200 black 

who had been brought from the haves expofed to fale, 

interior parts of Africa ; their appearance favage, but 

not like prifoners of war ; they had head ornaments, 

and their hair plaited in detached plaits of great length. 

Another parcel, which had come from Darfoor, were 

moftly women ; and the beads, and fome other orna¬ 

ments which they wore, were Venetian. They were 

well formed, quite black, had the true Guinea face, and 

curled hair. Mr Ledyard was informed, that the king 

of Senaar was a merchant, and concerned in the cara- 

vans ; that 20,coo negro Oaves are imported into Egypt 

annually. Among fome Senaar Oaves, he faw three of 

a bright olive colour, hut their heads uncommonly form¬ 

ed, the forehead the narrowed:, longed, and moft protu¬ 

berant he ever faw. 

The Senaar caravan is the moll rich ; that of Dar¬ 

foor is not equally fo, though it trades with almoft the 

fame commodities. Belides Oaves, tbefe are gum, ele¬ 

phants teeth, camels, and oftrich-feathers ; for which 

are received in exchange trinkets, foap, antimony, red 

linen, razors, feifiars, mirrors, and beads. Wangara, 

to which the caravans alfo trade, was represented to Mr 

Ledyard as a kingdom producing much gold ; but the 

king feems to intermidule with commerce as well as the 

potentate of Senaar ; for in order to deceive ftrangers, 

and prevent them from guelling at the extent of his 

riches, he was reported to vary continually the gold ufed 

in barter, which it is his province to regulate, and of 

which he iffues at one time a great quantity, and at 

others little or none. A caravan goes from Cairo to 

Fezzan, which they call a journey of fifty days ; and as 

the caravans travel about 20 miles a day, the diflance 

mull be about 1:00 miles; from Fezzan to Tombu&oo 

is 1 Boo miles; from Cairo to Senaar about 600 miles. 

Such was the information which Mr Ledyard deri¬ 

ved from the merchants of the caravans in Egypt ; but 

when he was about to verify it by his own obfervations, 

and had announced to the Afibciation that his next dif- 

patch would be dated from Senaar, he was feized with a 

bilious complaint, which fruflrated the (kill of the mod: 

eminent phyficians, and put a period to his travels and 

his life at Cairo. It is needlefs to fay how much his 

death was regretted, or how well lie was qualified for 

the arduous enterprife in which he had engaged. The 

perfon who, with fuch fcanty funds, could penetrate 

the frozen regions of Tartary, fubfift among their chur- 

lifh inhabitants, and ingratiate himfelf with the ferocious 

Moors of Egypt, could hardly have failed to obtain a 

kind reception from the gentle and hofpitable Negro, 

liaddno untoward circumftance intervened. At Senaar, 

indeed, his rifle would have been great ; and Mr Bruce 

was decidedly of opinion, that a man fo poorly attended 

as Mr Ledyard, could never have made bis efcape from 

that treacherous and ferocious people. 

The obfervations of this accurate obferver on the fe¬ 

male charadler, though they have been repeatedly quot¬ 

ed in other works, are well entitled to a place here ; 

and with them we (hall conclude this fketch of his life : 

I have always (fays he) remarked, that women in all 

countries are civil and obliging, tender and humane ; 
Suppl. Vol. II. Part I. 

Lemyng- 
ton. 

that they are ever enclined to be gay and cheerful, ti- Ledyard 

morous and modeft; and that they do not hefitate, like 

man, to perform a generous a&ion. Not haughty, not 

arrogant, not fupercilious ; they are full of courtefy, l 

and fond of fociety ; more liable, in general, to err than 

man ; but in general alfo more virtuous, and perform¬ 

ing more good a6lious than lie. To a woman, whether 

civilized or favage, I never addrefied myfelf, in the lan¬ 

guage of decency and friendfhip, without receiving a 

decent and friendly anfwer. With man it has often 

been otherwife. In wandering over the- barren plains 

of inhofpitable Denmark, through honefl Sweden, and 

frozen Lapland, rude and churlifh Finland, unprincipled 

RulTia, and the wide fpread regions of the wandering 

Tartar ; if hungry, dry, cold, wet, or fick, the women 

have ever been friendly to me, and uniformly fo. And 

to add to this* virtue (fo worthy the appellation of be¬ 

nevolence), thefe aftious have been performed in fo free 

and kind a manner, that if I was dry, I drank the fweet- 

eft draught ; and if hungry, I eat the coarftft morfel 

with a double relifii.” For a fuller account of Ledyard> 
fee The Tranfaffions of the African Affociation, or A View 
of the Late I) if convenes in Ajrica 

H\perbolic LEGS, are the ends of a curve line 

that partakes of the nature of the hyperbola, or having 

afymptots. 

LEMINGTON Priors, is a village two miles eaft 

of the town of Warwick, famous for its mineral waters. 

One fait fpring, which rifes near the church yard, has 

been long known, as well as another which riles in the 

bed of the river ; but the moft remarkable fpring was 

difeovered in the year 1790. The wateis of both 

fprings have been analyzed with great accuracy by 

William Lambe, M. A. late Fellow of St John’s col- 

ledge, Cambridge, who has given us the following fy- 

noptical table of the fubftances contained in them: 

Gafeous Fluids contained in a Wine-gallon in Cubic inches. 

Hepatic gas 

Ax-otic gas 
Carbonic acid gas 

WATER OF THE 

NEW SPRING. 

Too fmall to be 
meafured, 

3-5 
•5 

WATER OF THE 

OLD SPRING. 

Los fmall to be 
meafured. 

3 

Solid contents of a Wine-gallon in Grains. 

Carhonat of iron 
Oxyds of iron and 

mangatiefe 

Oxygenated muriat 
of iron and man- 
ganefe - - 

Sulphur 

Muriat of magnefia 
Muriat of foda 
Sulphat of Soda 

Sulphat of lime 

WATER OF THE 

NEW SPRING. 

•75 

Unknown, but very 

fmall. 

Unknown, but very 
fmall, 

II s 
43° 

15.2 
112 

WATER OF THE 

OLD SPRING. 

Too fmall to be 
weighed. 

Unknown, but very 
fmall. 

58 
330 

62 

146 

In the courfe of his experiments, for which we 

muft refer to the original memoir, in Tranfadlions 

of the Manchefter Society, Mr Lambe thinks he difeo- 

K vered 
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Lemnif- vrred the origin of the muriatic acid. He found a 

cate coincidence, very unexpe&ed, between the hepatifed 

JL^rlfe folution of iron and the oxygenated muriat of iron. 

—“ I had aim oil concluded (fays he), from the refem- 

blance between the properties of this fait and the phe¬ 

nomena of the water, that the water contains this very 

fait. Now, I conclude, that they contain a matter, be 

it what it may, produced by the aftion of hepatic gas 

on iron. But they are the very fame fads which form 

the bails, upon which each feparate inference is built. 

Does it not follow, then, as a necefiary confequence, 

that the hepatifed folution itfelf contains a muriat of 

iron highly oxygenated, and that therefore in this procefs 

muriatic acid is generated P This conclufion feemed au- 

thorifed by reafon, and experiment lias confirmed it.” 

LEMNISCATE, the name of a curve in the form 

of the figure of 3. 

LEMON Juice, is an article of fuch harmlefs lux¬ 

ury, and in fome cafes of fuch real utility, that many of 

our readers wall be pleafed to know a fimple method by 

which they may obtain it in great purity. In the arti¬ 

cle Chemistp.y (Suppl.), ntJ 476, we have-fhewn from 

Scheele and Dize, how to obtain the citric acid perfedl- 

ly pure, and in the form of cryftals ; but here we mean 

nothing more than to (hew how it may be completely 

' feparated from that fiirny fubflance with which it is 

always mixed in the lemon, without allowing it time to 

fpoil or to acquire any difagreeable tafte during the 

feparation. This we are enabled to do by M. Brug- 

natelli, who, in the fecond volume ol the slnnali de 
Chimia, informs us, that he expreffed in the common 

manner the juice of perfectly ripe lemons, and drained 

it through a piece of linen. In half an hour be brain¬ 

ed it again, to free it from a little flimy matter which 

had fettled at the bottom of the veffel. He then add¬ 

ed to the juice a certain quantity of the ftrongeft fpirit 

of wine, and preferved the mixture for fome days in a 

well-corked bottle. During that time there was a con- 

iiderable depofit, which to all appearance was of a fiirny 

nature, and which he feparated by filtering paper. If 

the fluid was too thick to pafs through the filter, he 

diluted it again with fpirit of wine. After this ope¬ 

ration, the depofit remained on the paper, which was 

entirely covered with it ; and he obtained, in the veffel 

placed below, the purefc acid of lemons combined with 

fpirit of wine. 

If it be required to obtain the acid perfe&ly pure, 

nothing is necefiary but to feparate from it the fpirit of 

wine, which can be bell effe&ed by evaporation. The 

acid of the lemons affumes, after it has been freed from 

the fpirit of wine and the moifture combined with it, a 

yellowifti colour, and becomes fo ftrong, that by its tafte 

it may be confidered as a mineral acid. 

It is not necefiary to evaporate the fpirit of wine in 

a clofe veffel, if the experiment is made only on a fmall 

fcale ; nor is there any danger that in open veffels any 

of the acid will be loft, as it is too fixed to be votaliti- 

fed by the fame degree of heat at which fpirit of wine 

evaporates. This acid has peculiar properties, which 

deferve farther examination. 

LENSES (fee Lens and Dioptrics, Encycl.), are 

either blown or ground. 

Blown Lenses are ufed only in the fingle microfcope ; 

and the ufual method of making them has been to draw 

out a fine thread of the foft white glafs called cryjlaly 

and to convert the extremity of this into a fpherule by Eenfe^ 

melting it at the flame of a candle. But this glafs con- 

tains lead, which is difpofed to become opake by par- 

tied redu&ion, unlcfs the management be very carefully 

attended to. We are informed, however, by Mr Ni- 

cholfon, that the hard glafs ufed for windows feldom 

fails to afford excellent fpherules. This glafs is of a 

clear bright green colour when feen eagewife. A thin 

piece was cut from the edge of a pane of glafs lefs than 

one-tenth of an inch broad. This was held perpendi¬ 

cularly by the upper end, and the flame of a candle was 

diredled upon it by the blow-pipe at the diftance of 

about an inch from the lower end. The glafs became 

foft, and the lower piece defeended by its own weight 

to the diftance of about two feet, where it remained fuf- 

pended by a thin thread of glafs about one five-hun- 

dreth of an inch in diameter. A part of this thread was 

applied end wife to the lower blue part of the flame of 

the candle without the ufe of the blow-pipe. The ex¬ 

tremity immediately became white-liot, and formed a 

globule. The glafs was then gradually and regularly 

thnift towards the flame, but never into it, until the 

globule was fufftciently large. A number of thefe were 

made ; and being afterwards examined, by viewing their 

focal images with a deep magnifier, proved very bright, 

perfe<ft, and round. This, as the ingenious author ob¬ 

serves, may prove an acceptable piece of information to - 

tliofe eminent men (and there are many fucli), wliofe 

narrow circumftances, or remote fituations, are obliged 

to have recourfe to their own fkill and ingenuity for ex¬ 

perimental implements. 

Ground Lenses, are fuch as are ground or rubbed in¬ 

to the defired ftiape, and then polifhed. Different 

fhapes have been propofed forlenfes; but in the article 

Optics, n° 251 (Encycl.), it has been fhewn that, after 

all, the fpherical is the moft practically ufeful. By 

many of the methods of grinding, however, the artifi¬ 

cer, with liis utmofl care, can only produce an approxi¬ 

mation to a truly fpherical figure ; and, indeed, gentle¬ 

men have, for the moft part, nothing to depend on for 

the fphericity of the lenfes of their telefcopes, but the 

care and integrity of the workmen. In the 41ft vo¬ 

lume of the Tran factions of the Royal Society of Lon¬ 

don, a machine is deferibed by Mr Samuel Jenkins, 

which, as it is contrived to turn a fphere at ope and > 

the fame time on two axes, cutting each other at right 

angles, will produce the fegment of a true fphere mere¬ 

ly by turning round the wheels, and that without any 

care or fkill in the workmen. The following deferip- 

tion of this machine will enable our readers fully to 

comprehend its conftrudfion, and the mode of ufing it: pbt- 

A is a globe covered with cement, in which are fixed XXXIL 

tlie pieces of glafs to be ground. This globe is faften- 

ed to the axis, and turns with the wheel B. C is the 

brafs cup which polifhes the glafs : this is faftened to 

the axis, and turns with the wheel D. The motion of 

the cup C, therefore, is at right angles with the motion 

of the globe A ; whence it follows demonftrably, that 

tlie pieces of glafs ground by this double motion mull 

be formed into the fegments of fpheres. 

LEO X. is a pontiff to whom learning, and art, and 

feience, are fo deeply indebted, that not to give a fketch 

of liis life and chara&er, in a Work of this kind, would 

be an unpardonable omiflion. A character of him is in¬ 

deed given in the Encyclopedia; but it is fo far from the 

truthj 
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Le&. • truth, that it is difficult to conceive the prejudices under 

which he inufl have laboured by whom fuch a libel was 

drawn up. # 

Leo, whofe name, before his elevation to the pontifi¬ 

cate, was Giovanni de Medici, was the fecond fon of Lo- 

retizo de Medici, juftly ftyled the Magnificent. In the 

life of that great man publifhed in this Supplement, the 

reader will fee by what means, and for what purpofe, he 

got Giovanni railed to the dignity of cardinal at fo ear¬ 

ly a period of life ; and in the elegant work of Rofcoe, 

to which we there refer, he will find fuch inflrudlions 

of Lorenzo to the cardinal as mud have made a deep 

impreffion on his youthful mind. 

Speaking of his promotion, Lorenzo fays, “ The firft 

thing that I would fugged to you is, that you ought 

to be grateful to God, and continually to recolledl that 

it is not through your merits, your prudence, or your 

folicitude, that this event has taken place, but through 

his favour which you can repay only by a pious, chajle, 
and exemplary life ; and that your obligations to the per¬ 

formance of thefe duties are fo much the greater, as in 

your early years you have given fome reafonalls expeUa- 
tion that your riper age may produce fuch fruits. It 

would indeed be highly difgraceful, and as contrary to 

your duty as to my hopes, if at a time when others dif- 

play a greater fiiare of reafon, and adopt a better mode 

of life, you ihonld forget the precepts of your youth, and 

forfake the path in which you have hitherto trodden— 

“ I well know (continues Lorenzo), that as you are 

now to refide at Rome, that fink of all iniquity, the dif¬ 

ficulty of condu&ing yourfeif by thefe admonitions will 

be increafed. The influence of example is itfelf preva¬ 

lent ; but you will probably meet with thofe, who will 

particularly endeavour to corrupt and incite you to vice ; 

becaufe, as you yourfeif may perceive, your early at¬ 

tainment of fo great a dignity is not obferved without 

envy, .and thofe who could not prevent your receiving 

that honour, will fecretly endeavour to diminilh it, by 

Inducing you to forfeit the good eftimation of the pub¬ 

lic.”-— u You are not unacquainted with the great im¬ 

portance of the chara&er which you have to fuftain ; 

for you well know, that all the Chriftian world would 

profperif the cardinals were what they ought to be ; 

becaufe in fuch a cafe there would always be a good 

pope, upon which the tranquillity of Chriftendom fo 

^materially depends.” 

As this was a confidential letter from Lorenzo to his 

fon, the firft of thefe extra&s furnifhes very fufficient e- 

vidence, that Giovanni had been at leall a well behaved 

boy, diligent in his (Indies, and regular in his conduct ; 

and without fuppoling him remarkably religious, the 

admonitions of fuch a father, aided by his own ambi¬ 

tion and love of letters, would furely guard him againft 

fuch grofs licencioufnefs as that of which he is accufed 

in the Encyclopaedia. How much he revered his father, 

is apparent from the letter which he wrote to his bro¬ 

ther immediately after Lorenzo’s death. “ What a fa¬ 

ther (fays he) have we loll ! How indulgent to his chil¬ 

dren ! Wonder not, then, that I grieve, that I lament, 

that I find no reft. Yet, my brother, I have fome con- 

folation in reflecting that I have thee, whom I lhall al¬ 

ways regard in the place of a father,” Surely this is 

not the language of a grofs fenfualift, or of one who 

could foon forget the falutary admonitions of fuch a pa¬ 

rent as Lorenzo de Me&ei, But it is needlefs to infer 

' the decency 6f his character by fuch reafonings as thefe. 

The ftory pubiiflied in the Encyclopedia, of the manner '“'V" 

in which the Cardinal de Medici obtained the tiara, can¬ 

not poffibly be true. The reader, who (hall turn to the 

article Pope in that Work, will find that the conclave, 

when fitted up for an election, is fo large a place, that 

we may fafely affirm, that had the cardinal’s ulcer un¬ 

charged matter fo fetid as to pofon all the alls, the a fi¬ 

fe; t ion of the phyficians would have been verified, and 

that in the then llate of the healing art, the new pope 

could not have furvived a month. Let it be reme nb 'r- 

ed, too, that Leo, at his acceffion, was not 30, but 37 

years of age, and that he had long ruled in Florence 

with fovereign fway by the fame means which had up¬ 

held the authority of his father. The follies of youth, 

therefore, had he ever been remarkable for fuch follies, 

muft have been over with him ; and in inch a Hate as 

Florence he could not have maintained the authority of 

Lorenzo, without exhibiting riot only Lorenzo’s libera¬ 

lity, but likewife his decency of manners. 

The next charge brought againft Leo in the Ency¬ 
clopedia, is, that he publifned general indulgencies 

throughout Europe ; and this is fo expreffed as to lead 

the ill informed reader to fuppofe, either that no fuch 

indulgencies had ever been publilhed by any of his 

predeceflbrs, or that there was fomething peculiarly 

fcandalous in Leo’s mode of publiihing them. Both 

fuppofitions, however, are erroneous. The hiftorian of 

the council of Trent, who certainly was not partial to the 

court of Rome, or to the difpenfing power of the pope, 

has (hewn, that the praClice of railing money, by the 

publication of indulgencies, had prevailed ever fince the 

year 1 f 00 ; that many former popes had railed money 

in this manner for purpofes much lefs laudable than 

thofe which Leo had in his eye ; and that thg real caufe 

of Luther’s attack upon Leo’s indulgencies was, that 

they were preached through Saxony by the Dominican 

friars ; whereas the preaching of former indulgencies 

had been committed to the hermits of St Auguftine, the 

order to which Luther himfelf belonged ! 

Leo is like wile accufed in the Encyclopedia of being 

a profefled infidel, and of having called Chriftianity “ a 

fable very profitable for him and his predeceffors.” But 

of the truth of this accufation there fee ms not to be the 

fhadow of evidence. Leo had too much fenfe to utter 

expreffions of this kind, even had he been an unbeliever 

in his heart ; for he could not poffibly expert that his 

indulgeneies and pardons would be purehafed, had he 

declared in fuch flrong terms that they were of no va¬ 

lue. Father Paul indeed fays, that he was not a deep 

divine, or fo pious as fome of his predeceffors ; but he 

affirms, that he adorned the papacy with many admirable , 

qualities ; that he was learned, affable, liberal, good; 
that he delighted in healing differences, and that his 

equal had not, for many years, filledtlie chair of St Peter* 

Surely this is not the character of a profane infidel ! 

Leo has been charged with railing his own family to 

grandeur at the expence of juftice ; and of dealing 

treaclieroufly, in order to effedt this purpofe, both with 

the Emperor and with the French king. But the charge 

is either falfe or greatly exaggerated. He loft no op¬ 

portunity indeed of aggrandizing his relations, well 

knowing, that in order to lecure to them any lafting be¬ 

nefit, it was neceffary that they fhould be powerful 

enough to defend themfelves, after his death, from the * 

K 2 rapacious 
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Leo, rapacious aims of fucceeding pontiffs; but, in profecu- 

t Leflie< ting this plan, he was fo far from ading tyrannically or 
injurioufly to others, that during his pontificate, the pa¬ 
pal dominions enjoyed a degree of tranquillity fuperior 
to any other Italian Hate. During the contefts that 
took place between the emperor and the French king, 
fo far from adling treacheroufly, he diftinguifhed himfelf 
by his moderation, his vigilance, and his political ad- 

drefs ; on which account he is juftly celebrated by an 

* Dr Ko- eminent hiftorian of our own*, as “ the only prince of 
iert/cn. the age who obferved the motions of the two contend¬ 

ing monarchs with a prudent attention, or who difeover- 

ed a proper folicitude for the public fafety.” 
We truft that no zealous Proteftant will think we 

have employed our time ill, in vindicating the chara&er 
of this fplendid pontiff; for good learning, and, of 
courfe, true religion, are more indebted to Leo X. than 
to any other individual of the age in which he lived, his 

father Lorenzo alone excepted. 
Leo Minor, the Little Lion, a conftellation of the 

northern hemifphere, and one of the new ones that were 
formed out of what were left by the ancients, under the 
name of Stella Informes, or unformed liars. See As¬ 

tronomy, n° 406. EncycL 
LESLIE (Charles), was a man fo eminent for his 

learning, his talents, and his piety, that a fuller account 
of him than that which is given in the Encyclopedia 
muft be acceptable to our Christian readers. He was 
the fecond fon of Dr John Leflie bifhop of Clogher in 
Ireland, who was defeended from an ancient family in 
the north of Scotland, and being an admirable fcholar, 
rofe to the dignity of bifhop of Orkney in his own 
country, whence he was translated, in 1633, to Raphoe 
in Ireland, and afterwards, in 1661, to the fee of 

Clogher. 
Our author was born in Ireland, but in what year 

we have not learned. A ludicrous itory goes indeed of 
his having been begotten in prifon, and of his father 
having faid that he hoped he would in confequence be¬ 
come the greateft fcourge of the covenanters that Great 
Britain or Ireland had ever feen. This ftory, with all 
its circumftances as told to us, can hardly be true ; but 
we think it could not have been fabricated, had not 
Charles Leflie been born within a year of CromwelPs 
conquefl of Ireland, when the good bifhop, having fuf- 
nined a fiege in his caflle of Raphoe againft that arch 

rebel, was fome time kept in clofe confinement. 
We are equally ignorant of the fchool where he was 

educated as of the year of his birth ; but we know that 
he had his academical education in Trinity College, 
Dublin, where he took the degree of maker of arts. In 

the year 1671, he loll his father, when he came over to 
England, and, entering himielf in the Temple, fludied 
law for fome years, but afterwards relinquifhed it for 

the ftudy of divinity. In 1680, he was admitted into 
holy orders ; and, in 1687, was made chancellor of 

Connor. 
About this period he rendered himfelf particularly 

obnoxious to the Popjfh party in Ireland, by his zealous 
oppofition to them, which was thus called forth. Ro¬ 
ger Boyle, bifhop of Clogher, dying in 1687, Patrick 

3iograpbihai^YtY^ was made titular Popifli biihop, and had the re- 
Diflionary. venues of the fee afiigned him by king James, He fet 

up a convent of friars in Monaghan : and, fixing his ha¬ 

bitation there, held a public vifkation of his clergy with 

great folemnity ; when, fome fubtile logicians attending Leflie. 
him, he was fo infolent as to challenge the Proteflant >r— 
clergy to a public difputation. Leflie undertook the 
talk, and performed it to the fatisfadlion of the Protef- 
tants ; though it happened, as it generally does at fuch 
contefls, that both tides claimed the victory.- He af¬ 
terwards held another public difputation with two cele¬ 
brated Popifli divines, in the church of Tynan, in the 
diocefe of Armagh, before a very numerous aflembly of 
perfons of both religions ; the iffue of which was, that 
Mr John Stewart, a Popifh gentleman, folemnly re¬ 
nounced the errors of the church of Rome. 

As the Papifls had got pofTeflion of an Epifcopal fee, 

they engroffed other offices too ; and a Popifh high- 
fheriff was appointed for the county of Monaghan. 
This proceeding alarmed the gentlemen in that county ; 
who, depending much on Leflie’s knowledge as a juflice 
of peace, repaired to him, then confined by the gout 
to his houfe. He told them, that it would be as illegal 
in them to permit the fheriff to adl as it would be in 
him to attempt it. But they infifling that he fhould 
appear himfelf on the bench at the next quarter feflions, 
and all promifing to Hand by him, he was carried thither 
with much difficulty and in great pain. When the 

fheriff appeared, and was taking his place, he was afked 
whether he was legally qualified ; to which he anfwered 
pertly, “ That he was of the king’s own religion, and 
it was his Majefty’s will that he fhould be fheriff.’> 
Leflie replied, “ That they were not inquiring into his 
Majefty’s religion, but whether he (thepretended fheriff) 
had qualified himfelf according to law, for adling as a 
proper officer ; that the law was the king’s will, and 
nothing elfe to be deemed fuch ; that his fubjedls had 
no other way of knowing his will, but as it is revealed 
to them in his laws; and it muft always be thought to 
continue fo, till the contrary is notified to them in the 
fame authentic manner.” Upon this, the bench una- 
nimoufly agreed to commit the pretended fheriff, for his 
in trillion and arrogant contempt of the court. Leflie 
alfo committed fome officers of that tumultuous army 
which the Lord Tyrconnel railed for robbing the 

country. 
In this fpirited conduct Leflie a£led like a found di¬ 

vine and an upright magiftrate ; but though he thought 
himfelf authorifed to refill the illegal mandates of his- 
fovereign, like many «ther great and good men, he dif- 
tinguifhed between a£live and paffive obedience, and 
felt not himfelf at liberty to transfer his allegiance from, 
that fovereign to another. Refufing therefore to take 
the oaths to king William and queen Mary, he was de¬ 

prived of all his preferments; and in 1689 he removed 
with his family to England, where he publifhed the fol¬ 
lowing works, befides thofe already noticed in the En¬ 

cyclopedia : 1, Anfwer to Archbifhop King’s State of 
the Proteftants in Ireland. 2. Caffandra, concerning 
the new Affociations, &c. 1703, 4to. 3. Rehearfals; 
at fir ft a weekly paper, publifhed afterwards twice a- 
week in a half-fheet, by way of dialogue on the affairs 

of the times; begun in 1704, and continued for fix cr 
feven years. 4. The Wolf ftripped of his Shepherd’s 
Clothing, in Anfwer to Moderation a Virtue, 1704, 

4to. The pamphlet it anfwers was written by James 
Owen. 5. The Bifhop of Sarum’s [Burnet’sJ proper 

Defence, from a fpeech faid to be fpoken by him 
againft occafional conformity, 1704, 4to. 6. The new 

Affociatioa 
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Affociation of thofe called Moderate Churchmen, &c. daughter of one of thole 

J occafioned by a pamphlet, entitled, The Danger of 
Priefteraft, 170j, 4to. 7. The new Affociation, part 
2d, 1705, 4to. 8. The Principles of Diffenters con- 
cerning Toleration and occafional Conformity, 17°5> 
4to. 9. A warning for the Church of England, x JOO, 

Ito. Some have doubted whether thefe two pieces 
were his. 10. The good old Caufe, or Lying 111 

' Truth ; being a fecond Defence of the Bilhop of Sarum 
from a fecond Speech, &c. 1710. For this a warrant 
was iffued out againft Leflie. 1t. A Letter to the 
Piilhop of Sarum", in Anfwer to his Sermon after the 
Queen’s Death, in Defence of the Revolution, 1715. 
iT. Salt for the Leech. 13. The Anatomy of a Ja¬ 
cobite. 14. Gallienus redivivus. 15. Delenda Car¬ 
thago 16. A Letter to Mr William Molyneux, on 
his Cafe of Ireland’s being bound by the Englilh Adds 
of Parliament. 17. A Letter to Julian Johnfon 18. 

Several Trafts againft Dr Higden and Mr Hoadly. 
10. A Difcourfe, (hewing who they are that are now 
qualified to ad.ninifter Baptifm. 20. The Hiftory of 

Sin and Herefy, &c. 1698, 8vo. 21. The Truth of 
Chriftianity demonftrated, in a Dialogue between a 

Chriftian and a Deift, 1711, 8vo.—Againft the 1 apifts : 
22. Of private Judgment and Authority in Matters of 
Faith. 23. The Cafe Hated between the Church or 

Rome and the Church of England, &c._ 1713. 24. 
The true notion of the Catholic Church, in Anfwer to 

the Bilhop of Meaux’s Letter to Mr Nelfon, &c. 
Befides thefe, he publilhed the four following 1 rafts: 

2C. A Sermon preached in Chefter, againft Marriages 

in different Communions, 1702, 8vo. This fermon oc- 
cafioned Mr Dodwell’s difcourfe upon the fame lueject. 

26. A Differtation concerning the Ufe and Authority 
of Ecclefiaftical Hiftory. 27. The Cafe of the Regal 
and the Pontificate. 28. A Supplement, 111 Anfwer to 
a Book, entitled, The regr.l Supremacy in Ecc.efiafti- 

cal Affairs afferted, &c. Thefe two laft pieces were 
occafioned by the difpute about the rights of convoca¬ 
tion, between Wake, &c. on one fide, and A.tterbury 

and his friends, among whom was Leflie, on the other. 
It is faid by the authors of the Biographical Dic¬ 

tionary, that, in confequence of a publication of his, 

entitled, “ The hereditary right of the crown of Eng¬ 

land afferted,” he was under the neeeflity of leaving 
the kingdom ; and that lie repaired to the Pretender at 
Bar le due, where he was allowed to officiate, in a pri¬ 

vate chapel, after the rites of the church of England ; 
and where he endeavoured, though m vain, to convert 

the Pretender to the Proteftant religion. 
That he repaired to Bar le due, and endeavoured to 

convert to the chinch of England him whom lie conli- 
dered as the rightful fovereign of England, is indeed 
true ; but we have reafon to believe that this was not 
in confequence of his being obliged to leave the king- 

E S 
uauwme, U1 ..— gentlemen—a lady of the ^ 

llridcft veracity ; and from her he received many anec¬ 
dotes of Leflie and his affociates, which, as he did not 
then forefee that he fliould have the prefent occafion 

for them, lie has fuffered to flip from his memory. 
That lady is Hill alive, and we have reafon to believe 
is in pofiefiion of many letters by Leflie, written in con¬ 
fidence to her grandfather, both from Bar le due and 
from St Germains ; and by the account which (he gave 
of thefe letters, Leflie appears to have confidered tus 
prince as a weak and incorrigible bigot, though, in 
every thing but religion, an amiable and accomplilhed 
mail. This may have been his genuine character.; for 
we all know that it was the ehara&er of his father : but 

it is not of him that we are writing. 
Mr Leflie having remained abroad from the year 

1709 till 1721, returned that year to England, jefol- 
ving, whatever the confequences might be, to die in his 
own country. Some of his friends acquainting Lord 
Sunderland with bis purpofes, implored Ins protection 

for the good old man, which his Lordflup readily and 
etnenmfl* promifed. Mr Leflie had no foooer arrived 
in London, than a member of the houfeof commons 
olficioufly waited on Lord Sunderland with the news, 
but met with fuch a reception from his Lordflup as the 
malice of his errand deferved. Our author then went 
over to Ireland, where he died April 13. 1722, at Ins 
own houfe at Glaflongh in the county of Monaghan. 

His character may be furomed up in a few words. 
Confummate learning, attended by the lowed humility, 
the drifted piety without the lead tmfture ofmorole- 
nefs, a convention to the laft degree lively and fp.nted, 
vet to the laft degree innocent, made lum the otlig 1 
of mankind, and leaves what Dr Hiekes fays of him 
unqueftionable, that he made more converts to a iound 

faith and holy life than any other man of our times. 
A charge, however, lias been lately brought againft 

him of fuch a nature, as, if well founded, mult detraft 

not only from his literary fame, but alfo from lus inte¬ 
grity “ The ftiort and eafy method with the Deifts 
is uiiqueftionably his moft valuable, and apparently Ins 
_...n ‘ .,1 -It • vet this traftis publilhed 111 French nioft^oi'iginal work; yet this traft is publhhed in French 
among the works of the Abbe St Real, who died in 
1692I and therefore it has been faid, tliat unkfs it was 

publilhed in Englilh prior to that period, Charles Leilie 
mull be eonfidfcred as a Ihamelefs plagiary. 

The Englilh work was certainly not publilhed prior 

to the death of Abbe St Red; for the hrft edition 

bears date July 17th 1697; and yet many reafons con- 
fpirc to convince us, that our countryman was no pla¬ 
giary. There is indeed'a ftriking hmdanty between the 
Encrlilh and the French works; but tins is no complete 

proof that the one was copied from the other. The ar¬ 
ticle Philology in the Encyclopedia Bntanmca, ot tide rHiLOtoGY m 

uut. ^ uul w v, -r-- . , . , , • which Dr DoifT is the author, was pubhfhed the very 
in confequence of his being obliged to leave the kmg- week w;tlf Dr Vincent’s differtation on the Greek 
dom. There is, in the firft place, fome grounds to be- ^ R wa8 tlierefore impoffible that either of thefe 

lieve, that “ The hereditary right of the cro*»of J. g- j men who were till then ftrangers to each others 
land afferted” was not written by him; and there is ftill 
in exiftence undoubted evidence, that, in confequence 

of his great fame as a polemic, he was fent to Bar e 
due for the exprefs purpofe of endeavouring to convert 

the fon of James II. by fome gentlemen of fortune m 
England, who wilhed to fee that prince on the throne 

of his anceftors. The writer of this article had the ho¬ 

nour, 16 or 17 years ago, to be known to the grand- 

verb, it w«s ""r- . , 
learned men, who were till then ftrangers to each others 
names, could have ftolen aught from the other; and yet 

Dr Vincent’s derivation of the Greek verb beais as Un¬ 

king a refemblance to Dr Doig’s as the Abbe St Real s 
work does to Charles Leflie’s. In the article Miracle 

(Ena cl.), the credibility of the gofpel miracles is eita- 
blilhcd by an argument, which the author certainly bor- 

“wed too no man, and which >he lace ProPpA; 
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^ Campbell confidered as original; yet within half-a-year 

of tne publication of that article, the credibility of the 

go fpel-miracles was treated in the very fame manner by 

If Sayers, M. D. though there is in his differtation 

complete internal evidence that he had not feen the ar¬ 

ticle in the hncyclopadia. Not many months apro, the 

author of this A etch reviewed, in one of the journals, 

the work of a friend, which was at the fame time re¬ 

viewed in another journal, that at this moment he has 

never feen. \ et he has been told by a friend, who is 

much verfant in that kind of reading, and knows no¬ 

thing of his concern with cither review, that the book 

-in quell ion mull, in both journals, have been reviewed 

b) the fame hand \ becaufe in both the fame character 

is given of it in almoll the very fame words ! 

After thefe inftances of apparent plagiarifm, which 

we know jto be only apparent, has any man a right to 
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author, when, for reafona heft known to himfelf, lie 

chofe (17c6) to depreciate the argument cf the /hart . II 

method, and to traduce its author as ignorant of ancient Licenfcr< 

hillory, and as having brought forward his four marks 

for no other purpofe than to put the deceitful traditions 

of Popery on the fame footing with the moil authentic 

dodtrines of the gofpel, does not fo much as infinuate 

that he borrowed thefe marks from a Popifh abbe, 

though fuch a charge, could he hsve eftabhfhed it, would 

Quan¬ 
tity ( Kn- 
cycl), Af 

tronomy. 
Dynamics, 
Impulfion, 
and Har¬ 

riot, in this 
Suppl. 

fay that Charles Leflie and the AJ>be St Real might 

not have treated their fubjeft in the way that they have 

done, without either borrowing from the other? The 

coincidence of arrangement and reafoning in the two 

works is indeed very furpriiing ; but it is by no means 

fo furpriiing as the coincidence of etymological deduc¬ 

tions which appears in the works of the Do£ors Doig 

?nd Vincent. The divines reafon from the acknowledged 

laws of human thought; the reafonings of the gramma- 

lians, with all due deference to their fuperior learning, 

we cannot help considering as fometimes fanciful. 

But this is not all that we have to urge on the fub- 

jedl. If there be plagiarifm in the cafe, and the iden¬ 

tity of titles looks very like it, it is infinitely more pro¬ 

bable that the editor of St Real’s works Hole from Lef¬ 

lie, than that Leflie Hole from St Real, unlefs it can be 

proved that the works of the Abb£*, and this work in 

particular, were published before the year 1697. At 

that period, the Englifh language was very little read 

or underflood on the continent; whilfl in Britain the 

trench language was, by fcholarsy as generally under¬ 

flood as at prefent. Hence it is, that fo many French¬ 

men, and indeed foreigners of different nations, thought 

themfelves fafe in pilfering fcience from the Britifh phi- 

lolophers*; whilfl there is not, that we know, one well 

authenticated. inftance of a Britifh philofopher appro¬ 

priating to himfelf the difeoveries of a foreigner. If, 

then, (uch men as Leibnitz, John Bernoulli, and 

Des Cartes, trufling to the improbability of detec¬ 

tion, condefcended to pilfer the difeoveries of Hooke, 

Newton, and Harriot, is it improbable that the 

editor of the works of St Real would claim to his friend 

a celebrated trail, of which he knew the real author to 

be obnoxious to the government of his own country, 

and therefore not likely to have powerful friends to 
maintain his right ? 

Lilt farther, Burnet, bifhop of Sarum, was an excel¬ 

lent fcholar, and well read, as every one knows, in the 

works of foreign divines. Is it conceivable, that this 

prelate, when fmarting under the lafh of Leflie, would 

nave let flip io good an opportunity of covering with 

difgrace his moil formidable antagonift, had he known 

that, antagonist to be guilty of plagiarifm from the 

writings of the Abbe St Real ? Let it be granted, 

however, that Burnet was a flranger to thefe writings 

ana to this plagiarifm ; it can hardly be fuppofed that 

Le Clare was a flranger to them likewifc. Yet this 

have, ferved his purpofe more than all his rude railings 

and inventive. But there was no room for fuch a charge. 

In the fecond volume or the works of St Real, pubiifh- 

ed in 17S'7» there is indeed a tratft entitled Mlihods 
Courte et Alfee pour comhattre les Deifies ; and there can 

be little doubt but that the pubiflher wifned it to be 

confidered as the work of. his countryman. Unfortu¬ 

nately, however, for his defign, a catalogue of the Ab¬ 

be’s works is given in the fir(l volume; and in that ca¬ 

talogue the Meihode Courte el At fee is not mentioned. 

We have dwelt thus long on the Short and Eafy Me¬ 
thod with the Deijls, becaufe it is one of the ableft 

works that ever was written in proof of the Divine 

origin of the Jewifh and Chriflian Scriptures ; a work 

of which the merit is acknowledged by Lord Boling- 

broke, and which, as has been obferved elfewhere, (fee 

Theology, n« 16. Encycl) Dr Conyers Middleton 

confefles to be unanfwerable. If by men of fcience we 

be thought to have fpent ourAime well in vindicating 

the rights of. our illuilrious philofophers Hooke and 

Newton, to difeoveries which have been unjuftly claim¬ 

ed by the philofophers of Germany and France j we will 

not furely by the friends of Chrifliafiity be thought to 

have employed our time ill in vindicating Leflie’s claim 

to this decifivc argument in fupport of our holy religion. 

LEVER, the firfl of the mechanical powers, for the 
properties of which fee Mechanics ; and for a demon- 
tlration of its fundamental property, fee Steel yard, 

both in the Encyclopedia. 

LICENSER of books (fee Liberty of the Prefs> 
Encycl. ), has been an officer in almoll every civilized na- 

tion, tdl the end of the lad century that the office was 

abolished 111 Great Britain. Profeffor Beckmann, with 

his ufual induflry*, has proved, that fuch an office was * Hi/tor, a 
eftabhfhed not only in the Roman Empire, but even Mentions, 
m the republic, and in the free Hates of ancient Greece. voL 3<h 

At Athens, the works of Protagoras were prohibit¬ 

ed ; and all the copies of them which could be colled- 

ed were burnt by the public crier. At Rome, the 

writings of Numa, which had been found in his grave, 

were, by order of the fenate, condemned to the fire, 

becaufe they were contrary to tlie religion which lie 

had introduced. As the populace of Rome were, in 

times of public calamity, more addi&ed to fupcrftition 

than feemed proper to the government, an order was 

lflued, that , all fuperflitious and aftrological books 

fliould be delivered into the hands of the praetor. This 

order was often repeated; and the emperor Augullus 

caufed more than twenty thoufand of thefe books to be 

burnt at one time. . Under the fame emperor the fati- 

rical works of Labienus were condemned to the fire, 

which was the firfl: inftance of this nature ; and it is re¬ 

lated as fomething Angular, that, a few years after, the 

writings of the perfon who had been the caufe of the 

order for that purpofe fhared the like fate, and were 

alfb 
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Licenfer, alfo publicly burnt. When Cremutius Cordus, in 

Lichen, Jdftory, called C. Cafiius the laft of the Romans, the fe- 

nate, in order to flatter Tiberius, caufed the book to be 

burnt ; but a number of copies were faved by being con¬ 

cealed. Antiochus Epiphanes caufed the books of the 

Jews to be burnt ; and in the firR centuries of our rera 

the books of the Chriftians were treated with equal fe- 

verity, of which Arnobius bitterly complains. We are 

told by Eufebius, that Dfocldian caufed the facred 

Scriptures to be burnt. After the fpreading of the 

Chriilian religion the clergy exercifed, againft books 

that were either unfavourable or difagreeable to them, 

the fame feverity which they had cenfured in the hea¬ 

thens as foolifh and prejudicial to their own caufe. 

Soon after the invention of printing, laws began to 

be made for fubjefting books to examination ; a regula¬ 

tion propofed even by Plato ; and which has been wilh- 

ed for by many fmce. Our author gives a great deal 

of curious information on this important fubjeCi, which 

our limits do not permit us to repeat ; but it is appa¬ 

rent from his work, that the liberty of the prefs is but 

a modern privilege ; and that it has not been enjoyed 

completely in any country but this happy ifland. 

LICHEN (fee EncycL), is a genus of Plants, of 

which the moil valuable fpecies feems to be the Lichen 

Roc ell a, or Argol. As that fpecies lias not been no¬ 

ticed in the article referred to, the following account of 

it from Profeflor Beckmann will be acceptable to many 

of our readers : 

It is found in abundance in fome of the iflands near 

the African coaft, particularly in the Canaries, and in 

feveral of the iflands in the Archipelago. It grows up 

right, partly in Angle, partly in double Rems, which are 

about two inches in height. When it is old, thefe 

Items are crowned with a button fometimes round, and 

fometinies of a flat form, which Tournefort, very pro¬ 

perly, compares to the excrefcences on the arms of the 

fepia. Its colour is fometimes a light, and fometimes 

a dark grey. Of this mofs, with lime, urine, and alka¬ 

line falts, is formed a dark red paRe, which in com¬ 

merce has the fame name, and which is much ufed in 

dyeing. That well-known fubRance called laemus is alfo 

made of it. 

TheophraRus, Diofcorides, and their transcriber 

Pliny, gave the name of Phycos thalajfion, or pontion, to 

this plant, which, notwithRanding its name, is not a fea 

weed but a mofs ; as it grew on the rocks of different 

iflands, and particularly on tliofe of Crete or Candia. 

It had, in their time, been long ufed for dyeing wool; 

and the colour it gave when frefh was fo beautiful, that 

it excelled the ancient purple, which was not red, as 

many fuppofe, but violet. Pliny tells us, that with this 

mofs dyers gave the ground or firR tint to thofe cloths 

which they intended to dye with the coRly purple. 

When it was firR employed as a dye by. the moderns, 

is not fo certain, though the Profeffor lias proved, we 

think completely, that it muR have been at leaR as early 

as the beinning of the 14th century. 

“ Among the oldcR and principal Florentine fami¬ 

lies (fays he), is that known under the name of the 

Lichen. 
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his Oricellaiji or Rncellarii, Rufcellai or Rucellai, feveral 

of whom have diRinguilhed themfelves as Ratefmen and 

men of letters. This family are defeended from a Ger¬ 

man nobleman, named Ferro or Frederigo, who lived in 

the beginning of the twelfth century. One of his de¬ 

fendants, in the year 130c, carried on a great trade in 

the Levant, by which he acquired confiderauie riches, 

and returning at length to Florence, with his fortune, 

firft made known in Europe the art of dyeing with 

argol. It is faid, that a little before his return from 

the Levant, happening to make water on a rock cover¬ 

ed with this mofs, he obferved, that the plant, which 

was there called refpioy or refpo> and in Spain orciglu7, 

acquired by the urine a purple, or, as others fay, a red 

colour. He therefore tried feveral experiments ; and 

when he had brought to perfection the art of dyeing 

wool with this plant, he made it known at Florence, 

where he alone praCtifed it for a confiderable time, to 

the great benefit of the Rate. From this ufeful inven¬ 

tion, the family received the name of Oricellarii, from 

which, at laR, was formed Rucellai.The Profeffor, 

however, does not believe that this Florentine difeover- 

ed the dye by means of the above-mentioned accident, 

but that he learned the art in the Levant, and on his 

return taught it to his countrymen. 

“ Our dyers do not purchafe raw argol, but a pafie 

made of it, which the French call orfeille en pate. The 

prtpm*ation of it was for a long time kept a fecret by 

the Florentines. The perfon who, as far as 1 know, 

made it firR known was Rofetti ; who as he himfelf 

tells us, carried on the trade of dyer at Florence. Seme 

information was afterwards publifhed concerning it by 

Imperati * and Micheli the botanift f. In later times * 

this art has been much pra&ifed in France, England, and^^ 

Holland. Many druggiRs, inRead of keeping this paRe plantarur* 

in a moiRe Rate with urine, as they ought, fuffer it to genera Flo~- 

dry, in order to fave a little dirty work. It then has"*"** 

the appearance of a dark violet-coloured earth, with here 171^' 

and there fome white fpots in it. 

“ The Dutch (continues our author), who have found 

out better methods than other nations of manufacturing 

many commodities, fo as to render them cheaper, and 

thereby to hurt the trade of their neighbours, are the 

inventors alfo of laemus, a preparation of argol, called 

orfeille en pierrewhich has greatly leffened the ufe of 

that en pate, as it is more eafily tranfported and pre- 

ferved, and fitter for ufe ; and as it is befides, if not 

cheaper, at leaR not dearer. This art coniiRs, un¬ 

doubtedly, in mixing with that commodity fome lefs 

valuable fubRance, which either improves or does not 

much impair its quality, and which, at the fame time, 

increafes its weight (,a). Thus do they pound cinnabar 

and fmalt finer than- other nations, and yet fell both 

thefe articles cheaper. Thus do they lift cochineal, and* 

fell it cheaper than what is uiififted. 

“ It was for a long time believed, that the Dutch 

prepared their laennis from thofe linen rags which in 

the fouth of France are dipped in the juice of the croton 
tlndorium ; but at prefent, it is almolt certainly known, 

that orfeille en pate is the principal ingredient in orfeille 
en. 

(a) As dry laemus Is much cheaper than moift, it may be readily fuppofed that itjs adulterated with land; 

and other fubltauces. Valentim Hijioriajimplmum. Fraticf. ad Moen. 1716. fol. p. j.52. 
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en pkrrc that is in lacuuis ? and for this curious infor¬ 

mation \?e are indebted to Ferber. But whence arifes 

the fmell of the lacmus, which appears fo like that of 

the Florentine iris ?” Some of the latter may, perhaps, 

be mixed with it ; for our author thinks, that he has 

obferved in it fmall indofloluble particles, which may 

have been bits of the roots. The addition of this fub- 

fiance can be of r,o ufe to improve the dye ; but it may 

increafe the weight, and give the laek more body ; and 

perhaps it may be employed to render imperceptible 

fome unpleafant fmell, for which purpofe the roots of 

that plant are ufed on many other occafions. 

LIGHT, it has been obferved in the article Che¬ 

mistry, n° 319. (SuppL), confills of rays differently 

flexible. This was eftablifhed by fome well devifed ex¬ 

periments made by Henry Brougham, Efq ; of which 

it may be proper to give an account here. 

In the fir ft, experiment, he darkened his chamber in 

the ufual way, and let a beam of the fun’s light into it 

through the hole of a metal plate fixed in the (butter of 

the window, ^th of an inch in diameter. At the hole 

within the room he placed a prifm of glafs, of which 

the refra&ing angle was 45 degrees, and which was 

everywhere covered with black paper, except a fmall 

part on each fide ; and through this part the light was 

refra&ed fo as to form a diftinft fpe&rum on a chart at 

fix feet diftance from the window. In the rays, at two 

feet from the prifm, he placed a black unpolifhed pin, 

of which the diameter was of an inch, parallel to 

the chart, and in a vertical pofition. The (hadow of 

the pin was found in the fpe&rum ; and this fhadow 

had a confiderable penumbra, which was broadeft and 

moft diftindf in the violet part, narrowed: and molt con- 

fufed in the red, and of an intermediate thicknefs and 

difti»£tnefs in the intermediate colours. The penumbra 

was bounded by curvilinear fides, convex towards the 

axis to which they approached as to an afymptote, fo 

as to be neareft to it in the place of the leaft refrangi¬ 

ble rays. By moving the priim on its axis, and caufing 

the colours to afeend and defeend on any bodies that 

were ufed inftead of the pin, the red, wherever they 

fell, made the leaft, and the violet the greatefl, fhadow. 

In the next experiment, a fereen was fubftituted in 

the place of the pin ; and this fereen had a large hole, 

on which was a brafs plate, pierced with a fmall hole 

3*2d of an inch in diameter. While an afiiftant moved 

the prifm Jflowly on its axis, the author obferved the 

round image made by the different rays pahing through 

the hole to the chart ; that made by the red was great- 

eft, that of the violet leaft, and that of each interme¬ 

diate ray was of an intermediate iize. When the (harp 

blade of a knife was held at the back of the hole, “ fo 

as to produce the fringes mentioned by Grimaldo anti 

Newton, thefe fringes in the red were broadeft and 

moft moved inwards to the fhadow, and moft dilated 

when the knife was moved over the hole ; and the hole 

itfelf on the chart was more dilated during the motion 

when illuminated by the red than when illuminated by 

any other of the rays, and leaft of all when illuminated 

by the violet.’’ 

From thefe two experiments, the author infers “ that 

the rays of the fun’s light differ in degree of flexibility, 

and that thofe which are leaft refrangible are mojl inflexi¬ 

bleFrom other experiments he concludes, that the 

moft inflexible rays are alfo moft deflexiblc. In the fequel 

of his paper, he ascertains the proportion which the 

angle of inflexion bears to that of deflexion at equal in¬ 

cidences, and the proportion which the different flexibi¬ 
lities of the different rays bear to. one another. 

LIMBERS, in artillery, a fort of advanced train, 

joined to the carriage of a cannon on a march. It is 

compofed of two^fhafts, wide enough to receive a horfe 

between them, called the fillet horfe : thefe fhafts are 

joined by two bars of wood, and a bolt of iron at one 

end, and mounted on a pair of rather fmall wheels. 

Upon the axle-tree rifes a ftrong iron fpike, which is 

put into a hole in the hinder part of the train of the 

gun carriage, to draw it by. But when a gun is in ac¬ 

tion, the limbers are taken off, and run out behind it. 

Limited Problem, denotes a problem that has but 

one folution, or fome determinate number of folutions : 

as to deferibe a circle through three given points that 

do not lie in a right line, which is limited to one folu- 

tion only ; to divide a parallelogram into two equal 

parts by a line parallel to one fide, which admits of two 

folutions, according as the line is parallel to the length 

or breadth of the parallelogram ; or to divide a triangle 

in any ratio by a line parallel to one fide, which is limit¬ 

ed to three folutions, as the line may be parallel to any 

of the three fides. 

LOCAL Problem, is one that is capable of an in¬ 
finite number of different folutions ; becaufe the point, 
which is to folve the problem, may be indifferently taken 
within a certain extent ; as fuppofe any where in fuch 
a line, within fuch a plane figure, &c. which is called a 
geometrical Locus. 

A local problem is fimpky when the point fought is 

in a right line ; plane, when the point fought is in the 

circumference of a circle ; folid, when it is in the cir¬ 

cumference of a conic fe&ion ; or furfolid, when the 

point is in the perimeter of a line of a higher kind. 

LOCI, the plural of 

LOCUS, a line by which a local or indeterminate pro¬ 

blem is folved ; or a line of which any point may equal¬ 

ly folve an indeterminate problem. See Algebra, 

Encyct. 

Limber? 
II 

Locus. 

LOGISTIC Curve, the fame with Logarithmic 

Curve, for which fee EncycL 

LOGISTICS, or Logistical jLrilhmeticy a name 

fometimes employed for the arithmetic of fexagefimal 

fractions, ufed in aftronomieal computations. 

The fame term has been ufed for the rules of compu¬ 

tations in algebra, and in other fpecies of arithmetic : 

vvitnefs the logiftics of Vieta and other writers. 

Shakerly, in his 'Tabula Britannica, has a table of lo¬ 

garithms adapted to fexagefimal fractions, and which he 

calls Logiftical Logarithms; and the expeditious arith¬ 

metic, obtained by means of them, lie calls Logiftical 

Arithmetic. 

Libyan LOTUS lias been deferibed (EncycL) under 

the title Riiamnus ; but the following additional par¬ 

ticulars from Mr Park will be acceptable to our botani¬ 

cal readers: 

The lotus is very common in all the countries which 

our author vifited, and he had an opportunity to make 

a drawing of a branch in flower, of which an engraving 

is publifiied in his travels, that with his permiffion we 

have copied (fee Plate XXX.). The lotus produces 

fruit which the negroes call tomberongs. Thefe are 

fmall farinaceous berries, of a yellow colour and deli¬ 

cious 



LUC [8 
Lotus cioua tafte. They are much efteemed by the natives, 

lj who convert them into a fort of bread, by expofing 

kuclQ e‘ them for fame days to the fun, and afterwards pound¬ 

ing them gently in a wooden mortar, until the farina¬ 

ceous part of the berry is feparated from the Hone. 

This meal is then mixed with a little water, and formed 

into cakes ; which, when dried in the fun, refemble in 

colour and flavour the fweeteft gingerbread. The 

{lones are afterwards put into a veffel of water, and 

fliaken about fo as to feparate the meal which may Hill 

adhere to them : this communicates a fweet 3nd agree¬ 

able talle to the water, and, with the addition of a little 

pounded millet, forms a pleafant gruel called fvndi, 
which is the common breakfafl: in many parts of Luda- 

mar, during the months of February and March. The 

fruit is collected by fpreading a cloth upon the ground, 

and beating the branches with a Hick. Our author 

thinks there can be little doubt of this being the lotus 

mentioned by Pliny, as the food of the Lybian Loto- 

phagi. An army may very well have been fed with 

the bread made of the meal of the fruit, as is faid by 

Pliny to have been done in Lybia ; and as the talle of 

the bread is fweet and agreeable, it is not likely that the 

foldiers would complain of it. 

LOWANG, a Chinefe ifland of fome extent in the 

n cighbourhood of the Chu $ AN-Ifles, which fee in this 

Supplement. 
LOXODROMIC Curve, or Spiral, is the fame as 

the rhumb line, or path of a fliip failing always on the 

fame courfe in an oblique direction, or making always 

the fame angle with e/ery meridian. It is a fpecies of 

logarithmic fpiral, defcribed on the furface of the fphere, 

having the mejidians for its radii. 

LOXODROMICS, the art or method of oblique 

failing, by the loxodromic or rhumb line. 

LUCIOLE, a name given in the Annales de Chimie 
to the Lampyris Italica (See Lampyris,. EncycL). 

According to Dr Carradori, the light of the luciole 

does not depend on the influence of any external caufe, 

but merely on the will of thofe infeCls. While they fly 

about at freedom, their fhining is very regular ; but 

when they are once in our power, they Aline very irre¬ 

gularly, or do not fhine at all. When they are moleft- 

ed, they emit a frequent light, which appears to be a 

mark of their refentment. When placed on their backs, 

they fhine almofl without interruption, making continu¬ 

al efforts to turn themfelves from that pofition. In the 

day-time it is neceffary to torment them in order to make 

them fhine ; and thence it follows, that the day to them 

is the feafon of repofe. The luciole emit light at plea- 

fure from every point of their bellies, which proves that 

they can move all the parts of their vifcera independent¬ 

ly of each other. They can alio render their phofpho- 

refcenice more or lefs vivid, and continue it as long as 

they pleafe. 

A flight compreflion deprives the luciole of their 

power of ceafing to fhine. The author is inclined to 

believe, that the movement by which they conceal their 

light is executed by drawing back their phofphoric fub- 

ftance into a particular membrane or tunic. He fuppo- 

fes alfo, that the fparkling confifts in a trembling or 

ofcillation of the phofphoric mafs. He is of opinion, 

that there is no emanation of a phofphoric fubflance, 

and that the whole phenomenon takes placeSn the in¬ 

terior part of the luminous vifcera. When the fhining 
Suppl. Vol. II. Parti. 
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is at its greatefl degree of height, it is fo ftrong that a 

perfon may by it eafily diflinguifh the hours on the 

fmallefl watch, and the letters of any type whatever. 

The phofphoric part of the luciole does not extend 

farther than to the extreme rings of the belly. It is 

there enclofed in a covering compofed of two portions 

of membranes, one of which forms the upper, and the 

other the lower, part of the belly, and which are joined 

together. Behind this receptacle is placed the phofpho- 

rus, which refembles a pafte, having the fmell of garlic, 

and very little tafle. The phofphoric matter iflues from 

a fort of bag on the flighted’ preffnre ; when fqueezed 

out, tin's matter lofes its fplendonr in a few hours, and 

is converted into a white dry fubflance. A portion 

of the phofphoric belly put into oil, fhone only with a 

feeble light, and was foon extinguifhed. In water, a 

like portion fhone with the fame vivacity as in the 

air, and for a much longer time. The author thence 

concludes that the phofphorefcence of the luciole is 

not the effect of flow inflammation, nor of the fixation 

of azotic ga3, as the oil in which they fhine dees not 

contain a Angle air-bubble: befides, the phofphorus of 

thefe infers fhines in a barometrical vacuum. The ob- 

fervation made by Fofter, that the luciole diffufed a 

more vivid light in oxygen gas than in atmofpheric 

air, does not, according to Carradori, depend upon a 

combullion more animated by the infpiration of this 

gas, but on the animals feeling themfelves, while in 

that gas, in a better condition. “ Whence, then, arifes 

(fays the author) the phofphoric light of the luciole ? 

I am of opinion (adds he), that the light is peculiar* 

and innate in thefe infeCts, and feveral other productions 

are peculiar to other animals. As fome animals have 

the faculty of accumulating the eleCtric fluid, and of 

keeping it condenfed in particular organs, to diffufe it 

afterwards at pleafure, there may be other animals en¬ 

dowed with the faculty of keeping in a condenfed flate 

the fluid which conftitutes light. It is pofiible, that 

by a peculiar organifation they may have the power of 

extradling the light which enters into the compofition 

of their food, and of tranfmitting it to the refervoir def- 

tioed for that purpofe, which they have in their abdo¬ 

men. It is not even impoflible that they may have the 

power to extraCt from the atmofpheric air the luminous 

fluid, as other animals have the power of extracting 

from the fame air, by a chemical procefs, the fluid of 

heat.” 

Carradori difeovered, that the phofphorefcence of the 

luciole is a property independent of the life of thefe 

animals, and that it is chiefly owing to the foft flate of 

the phofphoric fubflance. Its light is fufpended by 

drying, and it is again revived by foftening it in water ; 

but only after a certain time of deficcation. Reaumur, 

Beccaria, and Spallanzani, obferved the fame thing in 

regard to the pholades and the medufa. 
By plunging the luciole alternately into lukewarm 

and cold water, they fhine with vivacity in the former, 

but their light becomes extinCl in the latter ; which, 

according to the author, depends on the alternate agree¬ 

able and difagreeable fenfatiou which they experience. 

In warm water their light difappears gradually. Dr 

Carradori tried on the luciole and their phofphorus the 

aCtion of different faline and fpirituous liquors, in which 

they exhibited the fame appearances as other phofpho¬ 

ric animals. Thefe laft experiments prove that the 

L phofphoric 

Luc 
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amar, phofphoric matter of the luciole is only foluble in wa- 

L“*"~v 1' •' ter. 

LUDAMAR, a Moorifli kingdom in the interior of 

Africa, of which the capital Be norm is placed by Ma¬ 

jor Remiel in 150 N. lat. and 6° 50' W. Long. It 

has for its northern boundary the great defart (fee Sa¬ 
hara in this Supplement), and is deferibed by Mr Park 

* little better than a defert itfelf. Our traveller was 

taken captive on the coniines of this kingdom, and car¬ 

ried to the camp of the king, where he was fubje&ed 

to the cruelleft indignities that the malice of bigotted 

Moors could invent. He was not fuffered to travel be¬ 

yond the camp ; though he moved as it moved, and of 

courfe faw a confiderable part of the country, and had 

an opportunity of obferving the manners of the people. 

The Moors of Ludamar fubfift chiefly on the flefli of 

their cattle; and are always on the extreme of either 

gluttony or abftinence. In confequence of the frequent 

and fevere fails which their religion enjoins, and the 

toilfome journeys which they fometimes undertake acrofs 

the defert, they are enabled to bear both hunger and 

third with furpriiing fortitude ; but whenever opportu¬ 

nities occur of fatisfying their appetite, they generally 

devour more at one meal than would ferve an European 

for three. They pay but little attention to agricul¬ 

ture ; purchafing their corn, cotton cloth, and other 

neceffaries, from the Negroes, in exchange for fat, 

which they dig from the pits in the Great Defert. 

“ The natural barrennefs of the country is fuch, that 

it furnifhes but few materials for manufaClure. The 

Moors, however, contrive to weave a ftrong cloth, with 

which they cover their tents ; the thread is fpun by 

their women from the hair of goats : and they prepare 

the hides of their cattle fo as to fumifh fad dies, bridles, 

pouches, and other articles of leather. They are like- 

wife fufficiently Ikilful to convert the native iron, which 

they procure from the Negroes, into fpears and knives, 

and alfo into pots for boiling their food ; but their fa- 

bres and other weapons, as well as their fire-arms and 

ammunition, they purchafe from the Europeans,, in ex¬ 

change for the Negro flaves which they obtain in their 

predatory excurfions. Their chief commerce of this 

kind is with the French traders on the Senegal river” 

The Moors of this country have Angular ideas of fe¬ 

minine perfection. The gracefulnefs of figure and mo¬ 

tion, and a countenance enlivened by expreffion, are by 

no means eflential points in their flandard ; with them 

corpulence and beauty appear to be terms nearly fy- 

nonymous. A woman, of even moderate pretenfions, 

mull be one who cannot walk without a Have under 

each arm to fupport her ; and a perfeCt beauty is a load 

for a camel. I11 confequence of this prevalent tafte for 

unwieldinefs of bulk, the Moorifh ladies take great pains 

to acquire it early in life ; and for this purpofe many 

of the young girls are compelled by their mothers to 

devour an immenfe quantity of food, and drink a large 

bowl of camel’s milk every morning. It is of no im¬ 

portance whether the girl has an appetite or not, the 

meat and the drink mufl be fwallowed ; and obedience 

is frequently enforced by blows. This fiDgular practice, 

inflead of producing indigeftion and difeafe, foon covers 

the young lady with that degree of plumpnefs, which, 

in the eye of a Moor, is perfeClion itfelf. 

“ Although the wealth of the Moors confifls chiefly 

in their nnmerous herds of cattle ; yet, as the paltoral 

life docs not afford full employment, the majority of 

the people arc perfectly idle, and fpend the day in trif¬ 

ling converfation about their liorfes, or in laying fchemes 

of depredation on the Negro villages. 

“ The ufual place of rendezvous for the indolent is 

the king’s tent, where great liberty of fpeech feems to 

be exercifed by the company towards each other. While 

in fpeaking of their chief, they exprefs but one opinion. 

In praife of their fovereign, they are unanimous. Songs 

are compofed in his honour, which the company fre¬ 

quently ling in concert ; but they are fo loaded with 

grefs adulation, that no man but a Moorifli defpot 

could hear them without blufhing. The king is dif- 

tinguifhed by the finenefs of his drefs, which is compo¬ 

fed of blue cotton cloth brought from TombuCloo, or 

white linen or muflin from Morrocco. He has likewife 

a larger tent than any other perfon, with a white cloth 

over it ; but in his ufual intercourfe with his fubjeCls, 

all diftindions of rank are frequently forgotten. He 

fometimes eats out of the fame bowl with his camel- 

driver, and repofes himfelf, during the heat of the day, 

upon the fame bed. 

“ The military flrength of Ludamar confifls in ca¬ 

valry. They are well mounted, and appear to be very 

expert in Ikirmifhing and attacking by furprife. Every 

foldier furnifhes his own horfe, and finds his accoutre¬ 

ments, confifling of a large fabr€, a double barrelled 

gun, a fmall red leather bag for holding his balls, and a 

powder-horn flung over the fhoulder. He has no pay, 

nor any remuneration but what arifes from plunder. 

This body is not very numerous ; for when Ali the king, 

made war upon Bambara, our author was informed that 

his whole force did not exceed 2000 cavalry. They 

conflitute, however, by what lie could learn, but a very 

fmall proportion of his Moorifh fubjeCls. The liorfes, 

are very beautiful, and fo highly efleemed, that the. 

Negro princes will fometimes give from twelve to four¬ 

teen flaves for one horfe.” 

Cut off from all intercourfe with civilized nations, 

and boafting an advantage over the Negroes, by polRf- 

fing, though in a very limited degree, the knowledge 

of letters, the Moors of Ludamar are at once the vain- 

efl and proudefl, and perhaps the moll bigotted, fero¬ 

cious, and intolerant of all the nations on the earth 

combining in their character the blind fuperilition of 

the Negro with the favage cruelty and treachery of 

the Arab. It was with the utmofl difficulty that our 

author made his efcape* from this inhofpitable people. 

LUPUS, the Wolf \ a fouthem conilellation, joined 

to the Centaur, containing together 19 liars in Ptok> 

my’s catalogue, but 24 in the Britannic catalogue. 

LYNX, a conilellation of the northern hemilphere, 

compofed by Hevelius out of the unformed liars. In 

his catalogue it confifls of 19 liars, but in the Britan¬ 

nic 44. 

MACHINERY* 
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MACHINERY. 

THE denomination Machine is now vulgarly given to 

a great variety of fubjeCts, which have very little 

Analogy by which they can be claffed with propriety un* 

der any one name. We fay a travelling machine, a ba¬ 

thing machine, a copying machine, a thrafhing machine, 

an eleCtrical machine, See. &c. The only circumftance 

in which all thefe agree feems to be, that their conftruc- 

tion is more complex and artificial than the utenfils, 

tools, or inftruments which offer themfelves to the firft 

thoughts of uncultivated people. They are more arti¬ 

ficial than the common cart, the bathing tub, or the flail. 

In the language of ancient Athens and Rome, the 

term was applied to every tool by which hard labour 

of any kind was performed ; but in the language of 

modern Europe, it feems reftri&ed either to fuch tools 

or inftruments as are employed for executing feme phi- 

lofophical purpofe, or of which the conftruCtion em¬ 

ploys the iimple mechanical powers in a confpicuous 

manner, in which their operation and energy engage 

the attention. An eleCtrical machine, a centrifugal ma¬ 

chine, are of the firft clafs; a thrafhing machine, a fire 

machine, are of the other clafs. It is nearly fynony- 

mous, in our language, with engine ; a term altogether 

modern, and in fome meafure honourable, being be¬ 

llowed only, or chiefly, on contrivances for executing 

work in which ingenuity and mechanical fkill are mani- 

feft. Perhaps, indeed, the term engine is limited, by 

careful writers, to machines of confiderable magnitude, 

or at leaft of confiderablC art and contrivance. We fay, 

with propriety, fteam-engine, fire-engine, plating en¬ 

gine, boring engine ; and a dividing machine, a copy¬ 

ing machine, &c. Either of thefe terms, machine or 

engine, are applied with impropriety to contrivances in 

which fome piece of work is not executed on materials 

which are then faid to be manufactured. A travelling 

or bathing machine is furely a vulgarifm. A machine or 

engine is therefore a tool ; but of complicated con- 

liruCtion, peculiarly fitted for expediting labour, or for 

performing it according to certain invariable principles : 

And we fhould add, that the dependence of its efficacy 

on mechanical principles muft be apparent, and even 

confpicuous. The contrivance and ereCtion of fuch 

works conftitute the profefiion of the engineer ; a pro- 

fefllon which ought by no means to be confounded with 

that of the mechanic, the artifan, or manufacturer. It is 

one of the artes liberales; as deferving of the title as 

medicine, furgery, architecture, painting, or fculpture. 

Nay, whether we confider the importance of it to this 

flourifhing nation, or the fcienee that is neceffary for 

giving eminence to the profeffor, it is very doubtful 

whether it fhould not take place of the three laft named, 

and go pari pajfu with furgery and medicine. The in- 

conliderate reader, who perufes Cicero de Oratore with 

fatisfaCtion, is apt to fmile at Vitruvius, who requires in 

his architect nearly the fame accomplifhments which Ci¬ 

cero requires in his orator. He has not recollected, or 

perhaps did not know, that the profefiion of an archi¬ 

tect in the Auguftan age was the muft refpeCtable of alt 

thofe which were not effentially connected with the ma¬ 

nagement of ftate affairs. It appears th3t the archi¬ 

tects were all Greeks, or the pupils of Greeks, altoge¬ 

ther different from the members of the Collegium Mura- 

riorum, the corporation of builders and mafons. The 

architecture of temples, ftadiums, circufes, amphithea¬ 

tres, feems to have been monopolifed, by ft:3te authori¬ 

ty, by a fociety which had long fulfilled in Afia, con¬ 

nected by certain myfterious bonds, both civil and reli¬ 

gious. We find it in Syria ; and we learn that it wa3 

brought thither from Perfia in very ancient times. From 

thence it fpread into Ionia, where it became a very emi¬ 

nent and powerful affociation, under the particular pro¬ 

tection of Bacchus, to whom the members had ereCted 

a magnificent temple at Teos, with a vaft eftablifhment 

of priefts and priefteffes, confifting of perfons of the firft 

rank in the ftate. They were the foie builders of 

temples and ftadiums throughout all Greece and the 

Leffer Afia ; and the contractors for the machinery that 

was employed in the theatres, and in the great temples, 

for the celebration of the high myfteries qf paganifm. 

By the imperfeCt accounts which remain of the Eleufi- 

nian and other myfteries, it appears, that this machi¬ 

nery muft have been immenfe and wonderful, and muft 

have required a great deal of mechanical fkill. This 

indeed appears, in the moft convincing manner, to any 

perfon who refleCts on the magnificent ftruCtures which 

they ereCted, which excite to this day the wonder of the 

world, not only on sccount of their magnificence and 

incomparable elegance, but alfo on account of the me¬ 

chanical knowledge that feems indifpenfably neceffary 

for their ereCtion. This will ever remain a myftery. 

There are no traces of fuch knowledge to be found in 

the writings of antiquity. Even Vitruvius, writing ex- 

prefsly on the fubjeCt, has given us nothing but what 

is in the lowed degree of elementary knowledge. 

This affociation of the Dionyliacs undoubtedly kept 

their mechanical fcience a profound fecret from the un¬ 

initiated, the profane. They were the engineers of an¬ 

tiquity, and Vitruvius was perhaps not one of the ini¬ 

tiated. He fpeaks of Myro and other Greek architects 

in terms of refpeCt which border on veneration. Per¬ 

haps the modern affociation of free mafons is a remain 

of this ancient fraternity, continued to our times by the 

company of builders, who ereCted the cathedrals and 

great conventual churches. No one who confiders their 

works with fcientific attention, can doubt of their being 

deeply ver ed in the principles of mechanics, and even its 

more refined branches. They appear to have carried the 

art of vault-roofing almoftto its acme of perfection ; far 

outftripping their Grecian inftruCtors in their knowledge 

of this moft delicate branch of their art, 
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It were greatly to be wifhed that fome fuch inftitu- 

tion did yet exift, where men might be induced by the 

mod powerful motives to accomplish themfelves in the 

knowledge neceflary for attaining eminence in their pro- 

feflion. 

We have bcefi informed (and we thought our autho¬ 

rity good), that our gracious Sovereign has figuified his 

intention of patronifmg an inftitution of this kind. We 

heard, chat it was propofed to iriftitute degrees limilar 

to our univerlity degrees, and proceeding on fimilar 

conditions of a regular education or Handing, which 

Would enfure the opportunities of information, and alfo 

on an examination of the proficiency of the candidate. 

This examination, being conduced by perfons eminent 

in the profefiion, perhaps Hill exercifing it, would pro¬ 

bably be ferious, becaufe the fuccefsful candidate would 

immediately become a rival practitioner. Such an infli¬ 

tution would undoubtedly prevent many grofs impofi- 

tions by unlettered mill-wrights and pump-makers, who 

now feldom appear under any name but that of engi¬ 

neer, although they are frequently ignorant even of the 

elements of mechanical fcience, and are totally unac¬ 

quainted with the higher mathematics ; without which 

it is abfolutely impoflible for them to contrive a ma¬ 

chine well fuited to the intended puropofe, or to fay 

with any tolerable precifion what will be the perform¬ 

ance of the engine they have ere&ed. Yet thefe are 

queftions fufceptible of accurate folution, becaufe they 

depend on the unalterable laws of matter and motion. 

All who have a juft view of the unfpeakable advan¬ 

tages which this highly favoured land poflefies in the 

fuperiority and a&ivity of its manufactures, and who 

know how much of this fuperiority fhould be afcribed 

to the great improvements which have been made in 

pradical mechanics within thefe laft thirty years, will 

join us in wifhing fuccefs to fome fuch inftitution as 

that now mentioned. 

We were naturally led to thefe refle&ions when we 

turned our thoughts to machinery in general, and ob- 

ferved what is done in this country by the native ener¬ 

gy of its inhabitants, unaflifted by fuch fcientific in- 

ftruCtions as they might have expeCted from the pupils 

of a Newton, their countryman, under the patronage of 

the beft of Sovereigns, eminently knowing in thefe 

tilings, and ever ready to encourage thofe fciences and 

arts which have fo highly contributed to the national 

profperity. What might not be reafonably expeCfed 

from Britifh a&ivity, if thofe among ourfelves who 

have knowledge and leifure had been at the fame pains 

with the members of the foreign academies to cultivate 

the Newtonian philofophy, and particularly the more 

refined branches of mechanics, and to deduce from their 

fpeculationsK maxims of conftru&ion fitted to our fitua- 

tion as a great manufacturing nation? But fuch know¬ 

ledge is not attainable by thofe who are acquainted only 

with the imperfect elements contained in the publica¬ 

tions read by the bulk of our practitioners. Much to 

this purpofe has been done on the continent by the 

moft eminent mathematicians ; but from want of indi¬ 

vidual energy, or perhaps of general fecurity and pro-, 

teCtion, the patriotic labours of thofe gentlemen have 

not done the fervice to their country which might have 

been reafonably expeCled. Indeed, their diflertations 

have generally been fo compofed, that only the learned 

could fee their value. They feeni addreffed only, or 
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chiefly, to fuch ; but it is to thofe authors that our 

countrymen generally have recourfe for information 

concerning every thing in their profefiion that rifes 

above mere elementary knowledge. The books in our 

language which profefs to be fyftems of mechanics 

rarely go beyond this: they contain only the principles 

of equilibrium. Thefe are abfolutely neceflary for the 

knowledge of machines ; but they are very far indeed 

from giving what may be called a praClical knowledge 

of working machinery. This is never in a ftate of equi¬ 

librium. The machine muft move in order to work. 

There muft be a fuperiority of impelling power, beyond 

what is merely fufficient for balancing the refiftance or 

contrary adlion of the work to be performed. The 

reader may turn to the article Statics in the Encyclo¬ 

pedia Britannicay and he will there fee fome farther ob- 

fervations on this head. And in the article Mecha¬ 

nics he will find a pretty ample detail of all the ufual 

do&rines, and a defeription of a confiderable variety of 

machines or engines, accompanied by fuch observations 

as are neceflary for tracing the propagation or tranf- 

mifiion of preflure from that part of the machine, to 

which the natural power is applied, to the working 

part of the machine. Along with thefe two articles, 

it will be proper to read with peculiar attention the ar¬ 

ticle Rotation. 

By far the greateft number of our moft ferviceable 

engines confift chiefly of parts which have a motion of 

rotation round fixed axes, and derive- all their energy 

from levers virtually contained in them. And thefe 

a&ing parts are alfo material, requiring force to move 

them, over and above what is neceflary for producing 

the acting force at the working part of the machine. 

The modifications which this circumftance frequently 

makes of the whole motions of the machine, are indica¬ 

ted in the article Rotation in an elementary way; 

and the propofitions there inveftigated will be found 

almoft continually involved in the complete theory of 

the operation of a machine. Laftly, it will be proper 

to confider attentively the propofitions contained in the 

article Strength of Materials, that we may combine 

them with thofe which relate wholly to the working of 

the machine ; becaufe it is from this combination only 

that we difeover the drains which are excitecj at the 

various points of fupport, and of communication, and 

in every member of the machine. We fuppofe all thefe 

things already underftood. 

Our objedl at prefent is to point out the principles The chief 

which enable us to afeertain what will be the precife queftioni in> 

motion of a machine of given conftru&ion, when 

ted by a natural power of known intenfity, applied 

to a given point of the machine, while it is employed 

to overcome a known refiftance acting at another point. 

To abbreviate language, we (hall call that the impelled 

point of the machine to which the preflure of the mo¬ 

ving power is immediately applied ; and we may call 

that the working point, where the refiftance arifing 

from the work to be performed immediately a&s. 

To confider this important fubjedt, even in its chief 

varieties, requires much more room than can be allowed 

in an undertaking like ours, and therefore we muft con¬ 

tent ourfelves with a very limited view ; but at the fame 

time, fuch a view as fhall give fufficient indication of the 

principles which fhould dire& the pra&ical reader in 

every important cafe. We fhall confider thofe machines 

which 
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which perform their motions round fixed axes ; thefe 

being by far the mod numerous and important, becaufe 

they involve in their conftrudion and operations all the 

* leading principles . 
'he proper That we may proceed fecurelv, it is neceffary to have 

aeafure of a prec[fe and adequate notion of moving force, as ap- 

nechauicid ijed t0 machinery, and of its meafures. We think 

rted' this peculiarly neceffary. Different notions have been 

entertained on this fubjed by Mr Leibnitz, Des Cartes, 

and other eminent mechanicians of the laff century ; 

and their fucceffors have not yet come to an agreement. 

Nay, fome of the moil eminent practitioners of the pre- 

fcnt times (for we mult include Mr S meat on in the 

number) have given meafures of mechanical power in 

machinery which we think inaccurate, and tending to 

erroneous conclulions and maxims. 

, \Ve take for the meafure (as it is the effed) of ex¬ 

erted mechanical power the quantity of motion which 

it produces by its uniform exertion during fome given 

time. We fay uniform exertion, not becaufe this uni¬ 

formity is neceffary, but only becaufe, if any variation 

of the exertion has taken place, it muff be known, in 

order to judge of the power. This would needlefsly 

complicate the calculations ; but in whatever way the 

exertion may have varied, the whole accumulated exer¬ 

tion is Hill accurately meafured by the quantity of mo¬ 

tion exifting at the end of the exertion. The reader 

muff perceive that this is the fame thing that is expref- 

fed in the article Dynamics of this Supplement, n° 90. 
by the area of the figure whofe abfeiffa or axis repre- 

fents the time of exertion ; and the ordinates are as the 

preffures in the different inftants of that time, the whole 

being multiplied by the number of particles (that is, by 

the quantity of matter), becaufe that figure represents 

the quantity of motion generated in one particle of 

matter only. All this is abundantly clear to peifons 

converfant in thefe difquifitions ; but we wiffi to carry 

along with us the diftind conceptions of that ufeful 

clafs of readers whofe profeffion engages them in the 

conftrudion and employment of machines, and to whom 

fuch difeuffions are not fo familiar. We muff endea¬ 

vour therefore to juftify our choice of this meafure by 

appealing to familiar fads. 

If a man, by prefling uniformly on a mafs of matter 

for five feconds, generates in it the velocity of eight 

feet per fecond, we obtain an exad notion of the pro¬ 

portion of this exertion to the mechanical exertion of 

gravity, when we fay that the man's exerted force has 

been precifely one-twentieth part of the adion of gra¬ 

vity on it ; for we know that the weight of that body 

(or, more properly, its heavinefs) would, in five feconds, 

have given it the velocity of 160 feet per fecond, by 

ading on it during its fall. But let us attend more 

clofely to what we mean by faying that the exerted 

force is one-twentieth of the exertion of gravity. The 

only notion we have of tlie exertion of gravity is what 

we call the weight of the body—the preffure which we 

feel it make on our hand. To fay that this is 20 pounds 

weight, does not explain it ; becaufe this is only the ac- 

tionof gravity on another piece of matter. Both pref¬ 

fures are the fame. But if the body weighs 20 pounds, 

it will draw out the rod of a fteelyard to the mark 20. 

The rod is fo divided, that the 20th part of this pref¬ 

fure will draw it out to 1. Now the fad is, tliat^ if 

the man preffes on the mafs of 20 pounds weight with 
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a fpring fteelyard during five feconds, and if during 

that time the' rod of the fteelyard was always at the 

mark 1, the body will have acquired the velocity of 

eight feet per fecond. I his is an acknowledged fad. 

Therefore we were right in faying, that the man’s ex¬ 

ertion is one-twentieth of the'exertion of gravity. And 

fince we believe the weight of bodies to be proportional 

to their quantity of matter, all matter being equally 

heavy, we may fay, that the man’s exertion was equal 

to the adion of gravity on a quantity of matter whofe 

weight is one pound. We exprefs it much more fami¬ 

liarly, by faying, that the man exerted on it tlie pref- 

fure of one pound of matter, or tlie force of one 

pound. 
In this manner, the motion communicated to a mafs 

of matter, by ading on it during fome time, informs * 

us with accuracy of the real mechanical force or pref- 

fure which has been exerted. This is judged to be 

double when twice the velocity has been generated in 

the fame mafs, or where the fame velocity has been ge¬ 

nerated in twice the mafs; becaufe we know, that 

a double preffure would have done either the one or the 

other. . . 
But farther: We know that this preffure is the ex¬ 

ertion ; we have no other notion of our own force ; and 

our notion of gravity, of elafticity, or any other natu¬ 

ral force, is the fame. We alfo know that the conti¬ 

nuance of this exertion fatigues and exhaufts our ftrength 

as completely as the moft violent motion. A dead pull, 

as it is called, of a horfe, at a poft fixed in the ground, 

is a ufual trial of his ftrength. No man can hold out 

his arm horizontally for much more than a quarter of 

an hour ; and the exertion of the laft minutes gives the 

moft diftrefiing fatigue, and difables the fhoulder from 

adion for a confiderable time after. This is therefore 

an expenditure of mechanical power, in the ftnd pri¬ 

mitive fenfe of the word. Of this expenditure we have 

an exad and adequate effed and meafuie in the quan¬ 

tity of motion produced ; that is, in the produd of the 

quantity of matter by the velocity generated in it by 

this exertion. And it muff be particularly noticed, that 

this meafure is applicable even to cafes where no motion 

is produced by the exertion ; that is, if we know that 

the exertion which is juft unable to ftart a block of 

(tone lying on a fmooth ftonc pavement, but would ftart 

it, if incrcafed by the fmalleft addition ; and if we know, 

that this would generate in a fecond .32 feet of velocity 

in 100 pounds of matter—we are certain that it was a 

preffure equal to the weight of this 100 pounds. It is. 

a good meafure, though not immediate, and may be 

ufed without danger of miftake when.we have no 

other. . , 3 
The celebrated engineer Mr Smeaton, in his excel-Mr smea- 

lent differtation on the power of water and wind toton’smea- 

drive machinery, and alfo in two other differtations, allure, 

publifhed in the Philofophical Tranfadions, and after¬ 

wards in a little volume, has employed another meafure, 

both of the expenditure of mechanical power, and of 

the mechanical effed produced. He fays, that the 

weight of a body, multiplied by the height thro’ which 

it defeends, while driving a machine, is the only proper 

meafure of the power expended ; and that the weight, 

multiplied by the height through which it is uniformly 

raifed, is the only proper meafure of the effed produ¬ 

ced. And he produces a large train of accurate expe¬ 
riments 
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rimer,ts to prove that a certain weight, defcending 

through a certain fpace, always produces the fame ef- 

fe£l, wither it has defcended fwiftly or flowly, employ¬ 

ing little or much time. 

Had this eminent engineer propofed this as a popu¬ 

lar meafure, of eafy comprehenfion and remembrance, 

and as well accommodated to the ufes of thofe engaged 

in the conflruclion of machines, when reftridled to a 

certain clafs of cafes, it might have anfwered very good 

purpofes ; but the author is at pains to recommend it 

to the philofophers as a neceffary corredlion of their 

theories, which he fays tends to miilead the artills. His 

Own reafonings terminate in the fame conclufion with 

Mr Leibnitz's, namely, that the power of producing a 

mechanical effect, and the effedl produced, are propor¬ 

tional to the fquare of the Velocity. The difference juil¬ 

ly due to Mr Smeaton’s authority, and the influence of 

his name among thofe who are likely to make the moil 

ufe of his inilrudlions, render it neceffary for us to exa¬ 

mine this matter with fome attention. 

Mr Smeaton was led to the adoption of this meafure 

by his profeffional habits. Raifing a weight to a height 

is, in one faape or another, the general talk of the ma¬ 

chines he was employed to ere& ; and we may add, the 

opportunities of expending the mechanical powers of 

nature which are in our command, are generally in this 

proportion. A certain daily fupply of water, coming 

from a certain height, is our bell opportunity, and may 

very properly be faid to be expended. 

-4 # This being the general cafe, the meafure was obvious, 

Examined,zt]& natural, and good. The power and effe£ were of 

the fame kind, and mujl be meafures of each other ; at 

lead in thofe circumftances in which they were fet in 

oppofition. Yet even here Mr Smeaton was obliged to 

make a reftri&ion of his meafures : “ The height tliro’ 

which a body Jlowly and equably defcended, or to which 

it was raifed.” And why was this limitation necelfary ? 

« Becaufe in rapid or accelerated motions, the inertia of 

rage 7° b0cHes occafioned fome variation*.” But this is too 

vague language for philofophical difquifition. Belides, 

what is meant by this variation ? What is the llandard 

from which the unreftri&ed meafure varies ? This lland¬ 

ard, whatever it is, is the true meafure, and it was need- 

lefs to adopt any other. Now, the llandard from 

which Mr Smeaton ellimates the deviation, is the very 

meafure which we wifli to employ, namely, the quantity 

of motion produced. Stri&ly fpeaking, even this is 

not the immediate meafure. The immediate melffure is 

that faculty which we call prelfure. This is the inter¬ 

medium perceivable in all produ&ions of motion ; and 

it is alfo the intermedium of mechanical effedl, even when 

motion is not produced ; as when the weight of a body 

bends a fpring, or the elaflicity of a body fupports an¬ 

other prelfure. How it operates in all or any of thefe 

cafes, we know not ; but we know that all thefe mea- 

lures of prelfure agree with each other. A double 

quantity of motion will bend a fpring doubly llrong, 

will raife a double weight, will withiland any double 

prelfure, &c. &c. In fhort, preffure is the immediate 

agent in every mechanical phenomenon. It penetrates 

bodies,. overcoming their tenacity ; it overcomes fric¬ 

tion ;, it balances prelfure ; it produces motion. Mr 

Smeaton’s meafure is only nearly true, in any cafe, and 

in all cafes it is far from being exadl in the firfl inllants 

of the motion, during its acceleration or retardation. 

We have already noticed the complete expenditure 

of animal power by continued prelfure, even when mo¬ 

tion is not produced ; the only difficulty 'is to conned 

this in a meafurable way with the power which the fame 

exertion lias of generating motion in a body. 

When a man fupports a weight for a {ingle inllant, 

he certainly balances the prelfure ora&ion of gravity on 

that body ; and he continues this a&ion as long as he 

continues to fupport it : and we know that if this body 

were at the end of a horizontal arm turning round a 

vertical axis, the fame effort which the man exerted in 

merely carrying the weight, if now exerted on the bo¬ 

dy, by pufhing it-horizontally round the axi$, will ge¬ 

nerate in it the fame velocity which gravity Would ge¬ 

nerate by its falling freely. On this authority therefore 

we fay, that the whole accumulated adtion of a man, 

when he has jufl carried a body whofe weight is 30 

pounds for one minute, is equal to the whole exertion 

of gravity on it during that minute ; and if employed, 

not to counteract gravity, but to generate motion, 

would generate, during the minute, the fame motion 

that gravity would, that is, 60 X 32 feet velocity per 

fecond, in a mafs of 30 pounds. There would be 30 

pounds of matter moving with the velocity of 1920 feet 

per fecond. We would exprefs this production or ef- 

fedl by 30 X 1920, or by 57600, as the meafure of the 

man’s exertion during the minute. 

But, according to Mr Smeaton, there is no expendi¬ 

ture of power, nor any production of mechanical effect, 

in thus carrying 30 pounds for a minute ; there is no 

product of a weight by a height through which it is 

equably raifed ; yet fuch exertion will completely ex- 

haufl a man’s flrength if the body be heavy enough. 

Here then is a cafe to which Mr Smeaton’s meafure 

does, not readily apply ; and this cafe is important, in¬ 

cluding all the actions of animals at a dead pull. 

But let us coniider more narrowly what a man really 

does when he performs what Mr Smeaton allows to be 

the production of a meafurable mechanical effect. Sup- 

pofe this weight of 30 pounds hanging by a cord which 

paffes over a pulley, and that a man, taking this cord 

over his ffioulder, turns his back to the pulley, and walks 

away from it, We know, that a man of ordinary force 

will walk along, railing this weight, at the rate of about 

60 yards in a minute, or a yard every fecond, and that 

he can continue to do this for eight or ten hours from 

day to day ; and that this is all that he can do without 

fatigue. Here are 30 pounds raifed uniformly 180 feet 

in a minute ; and Mr Smeaton would exprefs this by 

30 X 180, or 5400, and would call this the meafure of 

the mechanical effect, and alfo of the expenditure of 

power. This is very different from our meafure 57600. 

But this is not an accurate and complete account of 5 

the man’s allion on the weight, and of the whole effect 

produced. To be convinced of this, fuppofe that a curate.1"*** 

man A has been thus employed, while another B, walk¬ 

ing along fide of him at the fame rate, fuddenly takes 

the rope out of his hand, frees him of the talk, and con* 

tinues to raife the weight without the fmallell change on 

its velocity of alcent. What is the action of B, and 

whether is it the fame with that of A or not ? It is ac¬ 

knowledged by all, that the exertion of B againlt the 

load is precisely equal to 30 pounds. If he holds the 

rope by a fpring lleelyard, it will Hand conllantly at 

the mark 30. B exerts the fame action on the load as 

when 
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when he fimply fupports it from falling back into the 
pit. It was moving with the velocity of three feet per 
fecc*l when he took hold of the rope, and.it would 
continue to move with that velocity if any thing could 
annihilate or countera& its gravity. If therefore there 
was no a&ion when a perfon merely carried it, there is 

none at prefent when it is rifing 1B0 feet in a minute. 
The man does indeed work more than on that occafion, 
but not again ft the load ; his additional work is walk¬ 
ing, the motion of his own body, as a thing previoufly 
Beceflary that he may continue to fupport the load, 

that he may continue his mechanical effort as it follows 
him. It appears to yield to him : but it is not to his 
efforts that it yields ; its weight completely balances 

thofe efforts, and is balanced by them. It was to a 
greater effort of the man A that it yielded. It was 
then lying on the ground. Ke pulled at the cord, 
gradually perhaps increafing his pull till it was juft equal 
to its weight. When this obtains, the load no longer 

' preffes on the ground, but is completely carried by the 
tope. But it does not move by this effort of 30 pounds ; 
but let him exert a force of 31 pounds, and continue 
this for three feconds. He will put it in motion ; will 
accelerate that motion ; and at the end of three feconds 
toe load is riling with the velocity of three feet per Se¬ 
cond. The man feels that this as much fpeed as he 
can continue in his walk ; he therefore flackens his 

pull, reducing his a&ion to 30 pounds, and with this 
a&ion he walks on. All this would be diftin&ly per¬ 
ceived by means of a fteelyard. The rod would be 
pulled out beyond 30, till the load acquired the uni¬ 
form velocity intended, and after this it would be ob- 

ferved to fhrink back to 30. 
More is done therefore than appears by Mr Smea- 

ton’s meafure. Indeed, all that appears in it is the ex¬ 
ertion neceffary for continuing a motion already produ¬ 
ced, but which would be immediately extinguilhed by 

a contrary power, which muft therefore be couutera&- 
ed. This meafure will not apply to numberlefs cafes of 
the employment of machines, where there is no fuch op- 
poliug power, and where, notwithftanding, mechanical 
power muft be expended, even according to Mr Smea- 
ton’s meafurement. Such are corn mills, boring mills, 

and many others. 
How then comes it that Mr Smeaton s valuable ex¬ 

periments concur fo exa&ly in (hewing that the fame 
quantity of water defeending from the lame height, al¬ 
ways produces the fame effe& (as he meafured it), what- 
ever be the velocity ? In the firft place, all his experi¬ 
ments are cafes where the powder expended and the 
work performed are of the fame kind : A heavy body* 
defeends, and by its preponderancy raifes another heavy 
body. But even this would not enfure the precue a- 
greement obferved in his experiments, if Mr Smeaton 
were not careful to exclude from his calculations all that 
motion where there is any acceleration, and aii ihe ex¬ 
penditure of water during the acceleration, and to ad¬ 

mit only thofe motions that are fenfibly uniform. In 
moderate velocities, the additional preffure required for 
the firft acceleration is but an infignificant part of the 
whole ; and to take thefe accelerated motions into the 
account, would have embarraffed the calculations, and 

perhaps confufed many of the readers. We fee, in the 

inftance now given, that the addition of one ponnd con- 
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tinued for three Seconds only, was all that was necef- 

fary. 
Mr Smeaton’s meafurement is therefore abundantly 

exa& for pra&ice ; and being accommodated to the cir- 
cumftances molt likely to engage the attention, is very 
proper for the inftru&ion ot the numerous pra&itioners 
in all manufa&uring countries who are employed for 
ordinary ere&ions ; but it is improperly propofed as an 
article effential to a juft theory of mechanics, and there¬ 
fore it was proper to notice it in this place. Befid.es, 
there frequently occur mod important cafes, in which 
the motion of a machine is, of necefiity, defultory, al¬ 
ternately accelerated, and retarded. We (hould not de¬ 
rive all the advantages in our power from the firft mo¬ 
ver, if we did not attend particularly, and chiefly, to 
the accelerating forces. And in every cafe, the. improve¬ 
ment, or the proper employment of the machine, is not 
attained, if we are not able to diferiminate between the 
two parts of the mechanical exertion ; one of them, by 
which the motion is produced and accelerated to a cer¬ 

tain degree ; and the other, by which that motion is 
continued. ^Ve muft be able to appreciate what part 

of the effe& belongs to each. But it is now time to 

proceed to the important queftion, 
What will be the precife motion of a machine of given 

conjlrutlion, actuated by a power of known inlenfity and 

manner of afling, and oppofed by. a known refinance P " 
In the folution of this queftion, much depends on the t(y 

nature of both power and refiftance. In the ftatical conf1(jcr^ 
confideration of machines, no attention is paid to any ed in a ma- 
differences. The intenfity of the preffures is all that it is chine at. 

neceffary to regard, in order to ftate the proportion ofwori* 

preffure which will be exerted in the various parts of 
the machine. The preffures.at the impelled and work¬ 
ing points, combined with the proportions of the ma¬ 
chine, neceffarily determine all the reft. Preffure being 
the foie caufe of all mechanical a&ion among bodies, 
any preffure may be fubftituted for another that is equal 

to it ; and the preffure which is moft familiar, or.of 
eafieft confideration, may be ufed as the representative 

of all,others. This has occafioned the mechanical wri¬ 
ters to make ufe of the preffure of gravity as the ftand- 
ard of comparifon, and to reprefent all powers ana lefift- 
ances by weights. However proper this may be in 
their hands, it has hurt the progrefs of the fcience.. 
It has rendered the ufual elementary treaties of mecha¬ 
nics very imperfe&, by limiting the experiments and ll- 

luftrations to fuch as can be.fo represented with facility. 
This has limited them to the ftate of equilibrium (in 
which condition a working machine is,never found), 
bccaufe illuftrations by experiment out of this ftate are 
neither obvious, nor eafy. It has alfo prevented the 
(Indents- of mechanics from, accomplifhmg themfelves 
with a mathematical knowledge required for a fucceis- 
ful profecution of the itudy. ^ he moft elementary 

geometry is fufRcient for a thorough undemaudir.g of. 
equilibrium, or the do&rines of ftatics > but true me¬ 
chanics, the knowledge of machines as inftruments by 
which work is performed, requires more refined mathe¬ 

matics, and is inaccefiible without it. 
Had not Newton or others improved mathematics 

by the invention of the infinit&imal analyfis and calcu¬ 
lus, we muft have refted contented with the difeoveries. 

(really great) of Galileo and Huyghens. But New* 
0 ton 3r 
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ton, fua mathefi facetn prafcrente, opened a boundlefs There is alfo an important diftin&ion in the manner 
field of inveftigation, and has not only giveu a magnifi- in which this external motion is kept up. In a weight 
cent and brilliant fpecimen of the difeoveries to be made employed as the moving power, the actuating pi * lire 
in it, but has alfo traced out the particular paths in feems to relide in the matter iti’elf; and all that is ne- 
which we are to find the folution of all quellions of ceflary for continuing this preffure is merely to con- 
pradical mechanics. This he has done by (hewing tinue the connexion of it with the machine. But in' 
another fpccies of equilibrium, indicated, not by the the adion of animals it may be very different : A man 
ceflation of all motion, but by the uniformity of mo- pufhing at a capflari bar, muft firft of all walk as fall as 
tion ; by the ceflation of all acceleration or retardation, the bar moves round, and this requires the expenditure 
As the extinction of motion by the aCtion of oppofite of his mufcular force. But this alone will not render his 
forces is aflumed by us as the indication of the perfedt adtion an effedlive power : He muft alfo pvefs forward 
equality of thofe forces ; fo the extindion of accelera- the capftan bar with as much force as lie has remaining 
tion {hould be received as the indication of fomething over and above what he expends in walking at that rate, 
equal and oppofite to the force which was known to The proportion of thefe two expenditures may be very 
have caufed the acceleration ; and therefore as the indi- different in different circumftances ; and in the judicious 
cation of an equilibrium between oppofite forces, or elfe feledion of fuch circumftances as make the firft of thefe 
of the ceflation of all force. as inconfiderable as poflible, lies much of the (kill and fa- 

q This new view of things was the fource of all our 
Mechanical diftind notions of mechanical forces, and gave us our 
•quilibrium onjy unexceptionable marks and meafures of them. 

The 39th proportion of the firft book of Newton's 
Principles of Natural Philofophy, and its corollaries, 
contain almoft the whole dodrine of adive mechanical 
nature, and are peculiarly applicable to our prefent pur- 

pofe, becaufe they enable us to comprehend in this me¬ 
chanical equilibrium (fo different from the Jlatical) every 
circumftance in which thofe preflures which are exerted 
by natural powers differ from each other, and vary in 
their a&ion on the impelled and working points of a 
machine. Indeed, when we recoiled that the opera- 
tions of our machines are the fame on board a fhip as 
on (bore, and that all our machines are moving with the 
ground on which they ftand, we muft acknowledge, that 
even ordinary ftatics is only an imperfed view of an 
equilibrium among things which are in motion ; and 
this (hould have taught us that, even in thofe cafes 
where nothing like equilibrium appears, an equilibrium 

may ft ill be ufefully traced. 
8 In the flatical confideration of machines, the quantity 

Diftin(ftions0f preffure is all that we need attend to. But in the 

made in themec^ianica^ difeufiion of their operations, we muft attend 
nature of t° their diftindions in kind : and it will by no means 
the powers be fufficient to reprefent them all by weights ; for their 
applied to diftindion in kind is accompanied by great differences 

machines ln t^eir manner ading on the machine. Some natu- 
St ral powers, in order to continue their adfon on the im¬ 

pelled point of the machine, muft at the fame time put 
into motion a quantity of matter external to the ma¬ 
chine, in which thefe powers refide ; and this muft be 
made to follow the impelled point in its motion, and 

not only follow, but continue to prefs it forward ; or, 
this matter, thus continually put into motion, muft be 

fucceflively applied to different points of the machine, 
which become impelled points in their turn. This is 

the cafe with a weight, with the adion of a fpring, the ac¬ 
tion of animals, the adion of a Itream of water or wind, 

and many other powers. A part of the natural mecha¬ 
nical powers muft therefore be employed in producing 
this external motion. This is fometimes a very confi- 
derable part of the whole natural power, ln fome 
cafes it is the whole of it. This obtains in the adion 
of a defeending weight, lying on the end of a lever and 

preffing it down, or hangingby a cord attached to the 
machine. 

gacity of the engineer. In the common operation of 
tlirafhing corn, much more than half of the man’s pow¬ 
er is expended in giving the neceffary motion to his own 
body, and only the remainder is employed in urging 
forward the fwiple with a momentum fufficient for {lin¬ 
king off the ripe grains from the ftalk. We had fuffi- 
cient proof of this, by taking off the fwiple of the flail, 
and putting the fame weight of lead on the end of the 
fluff, and then caufing the hind to perform the ufual 
motions of thrafhing with all the rapidity that he could 
continue during the ordinary hours of work. We never 
could find a man who could make three motions in the 

fame time that he could make two in the ufual manner, 
fo as to continue this for half an hour. Hence we muft 
conclude, that half (fome will fay two-thirds) of a 
threfher’s power is expended in merely moving his own 

body. Such modes of animal action will therefore be 
avoided by a judicious engineer ; but to be avoided, 
their inconvenience muft be underftood. More of this 
will occur hereafter. In other cafes we are almoft, 
(never wholly) free from this unprofitable expenditure 
of power. Thus, in the fleam engine, the operation 
requires that the external air follow the piiton down 
the cylinder, in order to continue its preffure. But 

the force neceffary for fending in this rare fluid into the 
cylinder with the neceffary velocity, is fuch an infigni- 

cant part of the whole force which is at our command, 
that it would be ridiculous affectation in any engineer 

to take it into account ; and this is one great ground of 
preference to this natural power. The fame thing may 
be fa id of the aCtiou of a ftrong and light fpring, which 

is therefore another very eligible firft mover for ma¬ 
chinery. The ancient artillerifts had difeovered this, 
and employed it in their warlike engines. 

We mull alfo attend to the nature of the refiftance 
which the work to be performed oppofes to the motion 
of our machine. Sometimes the work oppofes, not a 

Ample obilru&ion, but a real refiftance or readlion, 

which, if applied alone to the machine, would canfe it 

to move the contrary way. This always obtains in 
cafes where a heavy body is to be raifed, where a fpring 

is to be ^omprefled, and in fome other cafes. Very often, 
however, there* is no fuch contrary adtion. A flour 
mill, a faw mill, a boring mill, and many fuch engines, 

exhibit no reaction of this kind. But although fuch 
machines, when at reft or not impelled by the firft mo¬ 

ver, fuftain no preffure in the oppofite direction, yet 

they 
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they will not acquire any motion whatever, unlefs they 
be impelled by a power of a certain determinate inten- 
fity. Thus in a faw mill, a certain force mull be im- 
preffed on the teeth of the faw, that the cohefion of 
the fibres of the timber may be overcome. This re¬ 
quires that a certain force, determined by the propor¬ 
tions of the machine, be imprefied on the impelled 
point. If this, and no more, be applied there, a force 
will be excited at the teeth of the faw, which will la- 
lance x\\z cohefion of the wood, but will not overcome it. 
The machine will continue at reft, arid no work will be 
performed. Any addition of force-at the impelled point, 
will occailon an addition to the force excited in the 
teeth of the faw. The cohefion will be overcome, the 
machine will rnove, and work will be performed. It is 
only this addition to the impelling power that gives mo¬ 
tion to the machine ; the reft being expended merely in 
balancing the cohefion of the woody fibres. While 
therefore the machine is in motion, performing work, 
we mufl coniider it as a&uated by a force imprefied on 
the impelled point by the natural power, and by ano¬ 
ther a&ing at the working point, furnifned by or de¬ 
rived from the refiftance of the work. 

Again : It not unfrequently happens, that there is 
not even any fucli refiftance or obftru&ion excited at 
the working point of the machine ; the whole refift¬ 
ance (if we can with propriety give it that name) arifes 
from the necefiity of giving motion to a quantity of 
inert and inactive matter. This happens in urging 
round a heavy fly, as in the coining |>refs, in the punch¬ 
ing engine, in drawing a body along a horizontal plane 
without fri&ion, and a few fimilar cafes. Here the 
fmalleft force whatever, applied at the impelled point, 
will begin motion in the machine ; and the whole force 
fo applied is confumed in this fervice. Such cafes are 
rare, as the ultimate performance of a machine; but 
occafionally, and for a farther purpofe, they frequently 
occur ; and it is necefiary to confider them, becaufe 
there are many of the moft important applications of 
machinery where a very confiderable part of the force 
is expended in this part of the general talk. 

Such are the chief circumftances of diftm&ion among 
the mechanical powers of nature which muft be attend¬ 
ed to, in order to know the motion and performance of 

a machine. Thefe never occur in the ftatical conlider- 
ation of the machine, but here they are of chief im¬ 
portance. 

he inertia But farther: The a£ion of the moving power is 
the ma transferred to the working point through the parts of 

line itfelf a machine, which are material, inert, and heavy. Or, 

^confider t0 ^e^*cr^e lt more accurately, before the necefiary force 
i? * can be excited at the working point of the machine, the 

various conne&ing forces muft be exerted in the diffe¬ 
rent parts of the machine ; and in order that the work¬ 
ing point may follow out the impreffion already made, 
all the connecting parts or limbs of the machine mufl 
be moved, in different directions, and with different ve¬ 
locities. Force is necefiary for thus changing the flate 
of all this matter, and frequently a very confiderable 
force. Time muft alfo elapfe before all this can be ac- 

complifiled. This often confumes, and really waftes, a 
great part of the impelling power. Thus, in a crane 
worked by men walking in a wheel, it acquires motion 

by flow degrees ; becaufe, in order to give fufficient 

room for the aCtion of the number of men or cattle that 
Sup pl. Vol. II, Part I. 
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are necefiary, a very capacious wheel mufl be employed, 
containing a great quantity of inert matter. All of 
this muft be put in motion by a very moderate prepon¬ 
derance of the men. It accelerates flowly, and the load 
is railed. When it has attained the required height, 
all this matter, now in confiderable motion, mull be 
flopped. This cannot be done in an inftant with a 
jolt, which would be very inconvenient, and even hurt¬ 
ful ; it is therefore brought to reft gradually. This 
alfo confumes time ; nay, the wheel muft get a motion 
in the contrary dire&ion, that the load may be lowered 
into the cart or lighter. This can only be accomplifh- 
ed by degrees. Then the tackle mull be lowered down 
again for another load, which alfo muft be done gra¬ 
dually. All this waftes a great deal both of time and 
of force, and renders a walking wheel a very improper 
form for the firft mover of a crane, or any machine 
whofe ufe requires fuch frequent changes of motion. 
The fame thing obtains, although in a lower degree, in 
the fleam engine, where the great beam and pump rods, 
fometimes weighing very many tons, muft be made to 
acquire a very brifk motion in oppofite directions twice 
in every working ftroke. It obtains, in a greater or a 
lefs degree, in all engines which have a reciprocating 
motion in any of their parts. Pump mills are of necef- 
fity fnbjeCled to this inconvenience. In the famous en¬ 
gine at Marly, about of the whole moving power of 
fome of the water wheels is employed in giving a reci¬ 
procating motion to a fet of rods and chains, which 
extend from the wheels to a ciftern about three-fourths 
of a mile diftant, where they work a fet of pumps. 
This engine is, by fuch injudicious conftruCtion, a mo¬ 
nument of magnificence, and the ftruggle of ignorance 

with the unchangeable laws of Nature. In machines, 
all the parts of which continue the direClion of their 
motions unchanged, the inertia of a great mafs of mat¬ 
ter does no harm; but, on the contrary, contributes to 
the fteadinefs of the motion, in fpite of fmall inequali¬ 
ties of power or refiftance, or unavoidable irregularities 
of force in the interior parts. But in all reciprocations, 

it is highly prejudicial to the performance ; and there¬ 
fore conftru&ions which admit fuch reciprocation with¬ 
out necefiity, are avoided by all intelligent engineers. 
The mere copying artift, indeed, who derives all his 
knowledge from the common treatifes of mechanics, 
will never fufpeCt fuch imperfections, becaufe they do 
not occur in the ftatical confideratiou of machines. JO 

Taftly, no machine can move without a mutual rub-And its 
bing of its parts, at all points of communication ; fuch^*1011' 
as the teeth of wheelwork, the wipers and lifts, and the 
gudgeons of its different axes. In many machines, the 
ultimate talk performed by the working point, is either 
friCtion, or very much refembles it. This is the cafe 
in polifhing mills, grinding mills, nay, in boring mills, 
faw mills, and others. A knowledge of friCtion, in all 
its varieties, feems therefore abfolutely necefiary, even 
for a moderate acquaintance with the principles of ma¬ 
chinery. This is a very abftrufe fubjeft; and although 
a good deal of attention has been paid to it by fome 
ingenious men, we do not think that a great deal has 
been added to our knowledge of it; nor do the experi¬ 
ments which have been made feem to us well calculated 

to lead us to a diftinCt knowledge of its nature and mo¬ 
difications. It has been confidered chiefly with a view 
to diminilh it as much aspofiible in the communicating 

M parti 
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parts of machinery, and to obtain fome general rules 
for afcertaining the quantity of what unavoidably re¬ 
mains. Mr Amontons, of the Royal Academy of 
Sciences at Paris, gave us, about the beginning of this 
century, the chief information that we have on the fub- 
je&. He difcovered, that the obftru&ion which it gave 
to motion was very nearly proportional to the force by 

which the rubbing furfaces are preffed together. Thus 

he found, that a fmooth oaken board, laid on another 
fmooth board of the fame wood, requires a force nearly 

equal to one third of what preffes the furfaces toge¬ 
ther. Different fubflances required different propor- 

II tions. 
Meafure of He alfo found, that neither the extent of the rub- 
of it by A- b{ng furfaces, nor the velocity of the motion, made any 
montons. conflderabje variation on the obftrn&ion to motion. 

Thefe were curious and unexpe&ed refults. Subfe- 
quent obfervations have made feveral corre&ions necef- 

fary in all thefe proportions. This fubjedt will be 
more particularly confidered in another place ; but fince 

the deviations from Mr Amontons’s rule are not very 
confiderable, at lead: in the cafes which occur in this 
general consideration of machines, we (hall make ufe of 
it in the mean time. It gives us a very eafy method 
of eflimating the effedl of friaion on machines. It is a 
certain proportion of the mutual preffure of the rubbing 

furfaces, and therefore muff vary in the fame propor¬ 
tion with this preffure. Now, we learn from the prin¬ 
ciples of ftatics, that whatever preffures are exerted on 

the impelled and working point of the machine, all the 
preffures on its different parts have the fame conftant 
proportion to thefe, and vary as thefe vary: Therefore 
the whole friaion of the machine varies in the fame pro¬ 
portion. But farther, fince it is found that the fric¬ 

tion does not fenfibly change with the velocity, the 
force which is juft fufficient to overcome the friaion, 

and put the loaded machine in motion, muft be very 
nearly the fame with the force expended in overcoming 
the friaion while the machine is moving with any velo¬ 
city whatever, and performing work. Therefore if we 

dedudt from the force which juft puts the loaded ma¬ 
chine in motion that part of it which balances the re- 
adlion of the impelled point occafioned by the refiftance 

of the work, or which balances the refiftance of the 
work, the remainder is the part of the impelling power 

which is employed in overcoming the friaion. If in¬ 

deed the adlual refilling preffure of the work varies with 
the velocity of the working point, all the preffures, and 
all the fridlions in the different communicating parts of 
the machine, vary in the fame proportion. But the law 

of this variation of working refiftance being known, the 

friaion is again afcertained. 
We can now ftate the dynamical equilibrium of for¬ 

ces in the working machine in two ways. We may 
either confider the efficient impelling power as dimi- 

nifhed by all that portion which is expended in over¬ 

coming the friaion, and which only prepares the ma¬ 
chine for performing work, or we may confider the im¬ 

pelling power as entire, and the work as increafed by 
the friaion of the machine ; that is, we may fuppofe 
the machine without friaion, and that it is loaded with 
a quantity of additional refiftance adling at the work¬ 
ing point. Either of thefe methods will give the fame 
refult, and each has its advantages. We took the laft 

method in the flight view which we took of this fubjedt 

NERY, 
in the EncycL article Rotation, no 64. and fhail there, 

fore life it here. 

Suppofing now this previous knowledge of all thefe 
variable circumftances which affedh the motion of ma¬ 
chines of the rotative kind, fo that, for any momentary 
pofition of it while performing work, we know what 

are *he precife preffures adling at the impelled and 
working points, and the conilrudlion of the machine, 
on which depend the friaion, and the momentum of 

its inertia (expreffed in the article Rotation by 

ft r2) ; we are now in a condition to determine its mo¬ 
tion, or at leaft its momentary acceleration, competent 

to that'pofition. Therefore, I2 
Let there be a rotative machine, fo conftrudled, that Compofu 

while it is performing work, the velocity of its impelled tion ofths 
point is to that of its working point as m to n. It isf°rmijk 

eafy to demonftrate, from the common principles ofth£per/ 
ftatics, that if a Ample wheel and axle be fnbftituted formance 
for it, having the radius of the wheel to that of the of a ma- 
axle in the fame proportion of m to n, and having thec^ne* 

fame momentum of fridtion and inertia, and adtuated by 
the fame preffures at the impelled and working points, 

then the velocities of thefe points will be precifely the 

fame as in the given machine. i 
Let p reprefent the intenfity (which may be meafured 

by pounds weight) of the preffure exerted in the mo¬ 

ment at the impelled point ; and r exprefs the preffure 
exerted at the working point by the refiftance oppofed 

by the work that is then performing. This may arife 
from the weight of a body to be raifed, from the cohe- 
fion of timber to be favved, &c. Any of thefe reflftan- 
ces may alfo be meaftired by pounds weight; becaufe 
we know that a certain number of pounds hung on the 

faw of a faw mill, will juft overcome this cohefion, or 
overcome it with any degree of fuperiority. Therefore 

the impelling power />, and the refiftance r, however dif¬ 
fering in kind, may be compared as mere preffures. 

Let * reprefent the quantity of inert matter which , 
muft be urged by the impelling power p> with the fame 

velocity as the impelled point, in order that this pref¬ 
fure p may really continue to be exerted on that point. 
Thus, if the impelling power is a quantity, of water in 

the bucket of an overfhot wheel, adling by its weight,, 
this weight cannot impel the wheel except by impelling 
the water. In this way, * may be confidered as repre- 
fenting the inertia of the impelling power, while p re- 
prefents its preffure on the machine. In like manner, 
let y reprefent the quantity of external inert matter 

which is really moved with the velocity of the working 
point in the execution of the talk performed by the 

machine. 
Whatever be the momentum of the inertia of the 

machine, we can always afcertain what quantity of mat¬ 
ter, attached to the impelled point, or the working 

point of the wheel and axle, will require the fame force 
to give the wheel the fame angular motion ; that is,, 
which fhail have the fame momentum of inertia. Let 

the quantity tf, attached to the working point, give this 

momentum of inertia a na. 
Laftly, fuppofing that the wheel and axle have no 

friaion, let/befuch a refiftance, that if applied to the 

working point, it fhail give the fame obftruaion as the 
friaion of the machine, or require the fame force at the 

impelled point to overcome it. 
r r Thefe 



f t.1 
A ® gvlar 
i y tion of 

t ma- 
c ne. 

MACH 
Thefe things being thus eftablifhed, the angular ve¬ 

locity of the wheel and axle, that is, the number of 
turns, or the portion of a turn, which it will make 
in a given time, will be proportional to the fra&ion 

—-~—L-—. (I.) — Sec Rotation, n° 64, &c. 
x m2 + a + ynl 
Encycl. 

Since the whole turns together, the velocities of the 
different points are as their diflances from the axis, and 
may be expreffed by multiplying the common angular 
velocity by thefe diftances. Therefore the above for¬ 
mula, multiplied by m or «, will give the velocity of the 
impelled or of the working point. Therefore, 

i'i 

T4 
f locity of Velocity of impelled point 
1 impel- 

point. 
x5 .Velocity of working point =; 

p m2 — r -\~f m n 

x m2 4- a + y n% 

p ran — r -j- f n2 
locry of 

t work¬ 
er point. 

m. 

(ii.) 

(in.) 
x m2 -f- a -by n2 

In order to obtain a clear conception of thefe velo¬ 

cities, we muff compare them with motions with which 
we 3re well acquainted. The proportion being univer- 
ftdly true, we may take a cafe where gravity is the foie 
power and refiftance ; where, for example, p and r are 
the weights of the water in the bucket of a wheel, and 
in the tub that is raifed by it. In this cafe, p x, and 
r y. We may alfo, for greater fimplicity, fuppofe 

the machine without inertia and fridlion. The velocity 
p m2 — r m n 

of p is now —T-r—r. 
I 16 + r n 
L folute Let g be the velocity which gravity generates .in a 

| afure of {*econ^# Then it will generate the velocity gt in the 

moment t. Let v be the velocity generated during 
this moment iny>, conne&ed as it is with the wheel and 
axle, and with r. This connexion produces a change 

of condition zz g t — v. For, had it fallen freely, it 

would have acquired the velocity g t> whereas it only 

acquires the velocity v. In like manner, had r fallen 

freely, it would have acquired the velocity g t. But, 

inftead of this, it is raifed with the velocity — v, The 

change on it is therefore =r g t + — v. Thefe changes 

of mechanical condition arife from their connection 

with the corporeal machine. Their preffures on it bring 
into a&ion its connecting forces, and each of the two 
external forces is in immediate equilibrium with the 
force exerted by the other. The force excited at the 
impelled point, by r aCting at the working point, may 
be called the momentum or energy of r. Thefe ener¬ 
gies are precifely competent to the production of the 
changes which they really produce, and muff therefore 
be conceived as having the fame proportions. They are 
therefore equal and oppofite, by the general laws ob- 
ferved in all aCtions of tangible matter ; that is, they 
are fuch as balance each other. Thus, and only thus, 
the remaining motions are what we obferve them to be. 

That is, pXgt — vXtn zz r X g t + — v Xn 
tn 

« . * 71 % 
Or p m gt —p mvz2rngt-\-r “ v 

Or p m*g t — pm2v =: rmngt + r nx v 

INERT, 
Or p m2 — r mn X gt = p m2 r'rd X i 

That is, p m2 r n2 : pm* — r mn =: g t : v 
That is, the denominator of the fraction, exprejfing the ve* 
locity of the impeded point, is to the numerator as the velo¬ 

city which a heavy body would acquire in the moment t, by 
falling freely* is to the velocity which the impelled point ac¬ 
quires in that moment. The fame thing is true of the 
velocity of the working point. 

This reafoning fuffers no change from the more com¬ 
plicated nature of the general proportion. Here the 
impelling power is flill p, but the matter to be accelera¬ 
ted by it at the working point is a -j- y, while its re¬ 
gion, diminifhing the impelling power, is only r. We 
have only to confider, in this cafe, the velocity with 
which a +y would fall freely when impelled, not by 
a -{-y, but only by r. The refult would be the fame ; 

g t would ft ill be to v as the denominator of the fame 
fraClion to its numerator. 

Thus have we difeovered the momentary acceleration 
of our machine. It is e vident, that if the preffures p 
and r, and the fridion and inertia of the machine, and 
the external matter, continue the fame, the acceleration 
will continue the fame ; the motion of rotation will be 

uniformly accelerated, and p m2 -f a -j- y n2 will be to 

pm2 — r f m n as the fpace s, through which a heavy 
body would fall in any given time t, is to the fpace 
through which the impelled point will really have mo¬ 
ved in the fame time. In like manner, the fpace 
through which the working point moves in the fame 
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p mn ■ 
time is = - 

r n2 
p m2 ■+■ a ft- y n1 

Thus are the motions of the working machine deter¬ 
mined. We may illuftrate it by a very fimple example. 
Suppofe a weight p of five pounds, defeending from a 
pulley, and dragging up another weight r of three 
pounds on the other fide. rn and n are equal, and 

■ p~ s, 
p+r * 

Therefore, in a fecond, the 

each may be called I. The formula becomes^ 

5 — 3 j, or “ - ■ 
5 + 3 8 4 

weight p will defeend |th of 16 feet, or 4 feet ; and 
will acquire the velocity of 8 feet per fecond. 

Having obtained a knowledge of the velocity of eve“perf^m 
ry point of the machine, we can eafily afcertain its per-atlce of thc 

formance. This depends on a combination of the quan-machine, 
tity of refiftance that is overcome at the working point, 
and the velocity with which it is overcome. Thus, in 
railing water, it depends on the quantity (proportional 
to the weight) of water in the bucket or pump, and the 
velocity with which it is lifted up. This will be had 

by multiplying the third formula by r, or by rg t, or 
by r s. Therefore we obtain this expreffion, 

ttt 1 j pmrn — r-\-frn2 
Work done =: ---g t. (IV.) 

p m2 4- a + y n2 
Such is the general expreffion of the momentary per¬ 

formance of the machine including every circumftance 
which can affeft it. But a variation of thofe circum- 

ftances produces great changes in the refults. Thefe 
muft be diftindlly noticed. 

Cor. 1. If p m rn be equal to r f r n2, there will 

be no work done, becaufe the numerator of the fradlion 

is annihilated. There is then no unbalanced force, and 

M z the 
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the natural power is only able to balance the prefiure 
propagated from the working point to the impelled 

point. 
2- In like manner, if n ~ o, no work is done altho* 

the machine turns round. The working point has no 
motion. For the fame reafon, if m be infinitely great, 
although there is a great prevalence of impelling mo. 
menturn, there will not be any fenfible performance du¬ 
ring a finite time. For the velocity which p can im- 

prefs is a finite quantity, and the impelled point cannot 
move fafter than x would be moved by it if detached 
from the machine. Now when the infinitely removed 
impelled point is moved through any finite fpace, the 

motion of the working point muft be infinitely lefs, or 

nothing, and no work can be done. 
Remark. We fee that there are too values of «, viz. 

v, and m X which give no performance. But in 

all other proportions of m and n fome work is done. 
Therefore, as we gradually vary the proportion of m to 
n, we obtain a feries of values expreffing the perform¬ 
ance, which muft gradually increafe from nothing, and 
then decreafe to nothing. There muft therefore be fome 
proportion of m to «, depending on the proportion of 

p to r+f9 and of * to a + y, which will give the 

greateft pofiible value of the performance. And, on 
the other hand, if the proportion of m to n be already 
determined by the conftrudion of the machine already 

ere&ed, there muft be fome proportion of p to r 4-/, 

and of * to a +y, by which the greateft performance 
of the machine may be enfured. It is evident that the 
determination of thefe two proportions is of the utmoft 
importance to the improvement of machines. The well- 
informed reader will pardon us for endeavouring to 
make this appear more forcibly to thofe who are lefs in- 

ftru&ed, by means of fome very fimple examples of the 

firft principle. 
Suppofe that we have a ftream of water affording 

three tons per minute, and that we want to drain a 
pit which receives one ton per minute, and that this 

is to be done by a wheel aud axle ? We with to know 
the beft proportion of their diameters m and n. Let 

m be taken zz 6 ; and fuppofe, 

1. That n zz 5. 

Then -r.2J =li gg 
11160 pm* + rtf -3.36+1.36/ 133 

2. Let n be m 6. The formula is ~ 
3. Let n = 7. The formula is = 0,49045. Hence 

we find, that the performance is greater when n is 6 

than when it is either 5 or 7. 
As an example of the fecond principle, fuppofe the 

machine a fimple pulley, and let p be 10. 
10X3 — 9 21 

1. Let r be = 3. The formula is —pj— = —, 

= *>6154. 

2. Let r be 4. 

24 
= -> = 1>7I43* , 

2. Let r be =; 5. The formula is =: -■? i^ 
0 J 10+5 

1,6666. Here it appears, that more work is 

It muft therefore be allowed to be one of the mofl 
important problems in practical mechanics to determine 
that conftru&ion by which a given power fhall over¬ 
come a given refiftance with the greateft advantage, and 
the proportion of work which fhould be given to a ma¬ 
chine already conftru£ted fo as to gain a fimilar end. jg 

I. The general determination of the firft queftion has Proportion 
but little difficulty. We muft confider n as the vari-0^ ^ ma- 

—— 2 chinewhich 

able magnitude in the formula ^ —- 
pm'+ a+yn* 

which expreffes the work done ; and find its value when 
the formula is a maximum. Taking this method, we 
fhall find that the formula IV. is a maximum when n is 

_ m «'J (r +/)* ±_£jj, + y)\ — * (r +/) 
■ p (a+y) 

This expreffion of the performance, in its beft ftate, 
appears pretty complex ; but it becomes much more 
fimple in all the particular applications of it, as the cir- 
cumftances of the cafe occur in pra&ice. 

We have obtained a value of n expreffed in parts of 
m. If we fubftitute this for n in the third formula, we 
obtain the greateft velocity with which the refiftance r, 
connected with the inertia y, can be overcome by the 
power connedted with the inertia xf by the inter¬ 

vention of a machine, whofe momentum of inertia 
r -J- f 

and fridtion are a ri2 and f n. This is =2 —— X 
2 a +y 

This expreffes the ve- 
r+flx "I 

locity of the working point in feet per fecond, and 
therefore the adtual performance of the machine. 

But the proper proportion of m to n, afeertained by 
this procefs, varies exceedingly, according to the nature 
both of the impelling power, and of the work to be per¬ 

formed by the machine. 
i. It frequently happens that the work exerts no con. 

trary ftrain on the machine, and confifts merely in im¬ 

pelling a body which refills only by its inertia. This, 
is the cafe in urging round a milftone or a heavy fly ; 
in urging a body along a horizontal plane, &c. In this, 
cafe r does not enter into the formula, which now be¬ 

comes m X ^’XJL^L£. x (fjjjb-Zll-If the fric-- 

f>(a + y)_ 

tion be infignificant, we may take n — m t 

~y= 
nearly =' 

+ y 
P 

'fteja+y). 

p1 (a +>)* 

The velocity of the working point is 

2 s/x a +y 

that the velocity acquired at the end of a given time 

will be nearly in the proportion of the power applied to 

the machine. 
2. On the other hand, and more frequently, the iner¬ 

tia of the external matter which muft be moved in per¬ 
forming the work need not be regarded. Thus, in the 
grinding of grain, fawing of timber, boring of cylin¬ 
ders, &c. th^ quantity of motion-communicated to the 

flour, to the faw-duft, &c. is too infignificant to be ta¬ 
ken into the account. In this cafe, y vanifhes from the 
formula, which becomes extremely fimple when the fric¬ 

tion and inertia of the machine are inconfiderable. We 
{hall 

In this cafe, it will be found 

The formula is = 
to X 4 —16 

1.04-4 * 

25 

15 . 
done when r is 4 than when it is 5 or 3. 
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be far from the truth if we make m to n as 

P 

fhall not 

2 r to />, or ti = m X 

city of the working point is 

In this cafe, the velo- 

But it is rare that machines of this kind have a fmall 
inertia. They are generally very ponderous and power¬ 
ful ; and the force which is neceffary for generating 
even a very moderate motion in the unloaded machine 
(that is, unloaded with any work), bears a great pro¬ 
portion to the force neceffary for overcoming the re- 
lifiance oppofed by the work. The formula mufl there¬ 
fore be ufed in all the terms, becaufe a is joined withy. 
It would have been Ampler in this particular, had a 
been joined with * in the expreflion of the angular ve- 

locity. . 
In fome cafes we need not attend to the inertia or 

the power, as in the fleam engine. In this cafe, if ta¬ 
ken ftrieftly, n appears to have no value, becaufe x is a 
fa&or of every term of the numerator. But the for¬ 
mula gives this general indication, that the more infig- 
nificant the inertia of the moving power is fuppofed, 
the larger fhould m be in proportion to n ; provided al¬ 
ways, that the impelling power is not, by its nature, 

greatly diminifhed, by giving fo great a velocity to the 
impelled point. This circumflance will be particularly 

confidered afterwards. 
4. If the inertia of the power and the refiftance be 

proportional to their preffures, as when the impelling 

power is water lying in the buckets of an overfhot wheel, 
and the work is the raifing of water, minerals, or other 
heavy body, adling only by its weight ; then p and r 
may be fubftitutcd for x and y, and the formula expref- 

fing the value of n, when the performance is a maximum, 

becomes _ 

n—m vV X r+/+j,3X*+>1-^Xr+/ 

p X a + r 
if, in this cafe, the inertia and fri&ion of the ma¬ 

chine may be difregarded, as may often be done in pul¬ 

leys, we have 

•Ji +1 

If we make 1n the unit of the radii, and r the unit 

of force, we have 

n = V/> + 1 — 1, in parts of m — 1. 

Or, making p — 1, we have n = ~ + 1 — r* 

Thefe very Ample expreflions are of confiderable ufe, 

even in cafes where the inertia of the machine is very 
confiderable, provided that it have no reciprocating mo¬ 

tions. A Ample wheel and axle,, or- a train of good 
wheelwork, have very moderate fridlion. T lie general 
refults, therefore, which even very unlettered readers 
can deduce from thefe Ample formulas,, will give notions 

that are ufeful in the cafes which they cannot fo tho¬ 
roughly comprehend. Some fervice of this kind may 
be derived from the following little table of the bell 
proportions of m to n, correfponding to the proportions 

of the power furnifhed to the engineer, and the refin¬ 

ance which mull be overcome by it. The quantity r is 

always = 10, and m = I. 

N E R Y. 

p n P n 

1 

00 
00 
Tt* 
q

 
d

 10 0,4142 

2 0,0954 20 0,7321 

3 0,1402 30 *> 

4 0*1832 40 1,2362 

5 0,2246 5° *>4495 
6 0,2649 60 1*6457 

7 0,3038 70 1,8284 

8 0,34 r6 80 2, 

9 0,3784 9° 2,1623 

10 0,4142 too 2,3166 

This mu ft fuffice for a very general view of the Aril 

problem. 

19 
II. The next queftion is not lcfs momentous, name- Bell pro- 

lv, to determine for a machine of a given con ftru61 ion portion °f 

that proportion of the refiftance at the working 
to the impelling power which will enfure the greatell 
performance of the machine ; that is, the proportion of 
m to n being given, to And the bell proportion of p tor. 

This is a much more complicated problem than the 
other; for here we have to attend to the variations 
both of the prelfures p and r, and alfo of the external 
matters x and y, which are generally connedled with 
them. It will not be fuflicient therefore to treat the 
queftion by the nfual fluxionary procefs for determining 
the maximum, in which r is confidered as the only va¬ 
rying quantity. We mull, in this curfory difcufilon, 

reft fatisfted with a comprehenflon of the circumilances 

which moll generally prevail in pradlice. 
It mull either happen, that when r changes, there is 

no change (that is,, of moment) in the mafs of external- 
matter which mull be moved in performing tlie work, 
or that there is alfo a change in this circumflance. If 
no change happens, the denominator of the fourth for¬ 

mula, ex prefling the performance, remains the fame 
and then the formula attains a maximum when the nu¬ 

merator prmn — r + f r n2 is a maximum. Alfo, we 
may include f without complicating the procefs, by 
the confideration, that / is always in nearly the fame 
ratio to r; and therefore r -f-/may be confidered as a 
certain multiple of r, fuch as br. We may therefore 
omit / in the fluxionary equations for obtaining the 
maximum, and then, in computing the performance, di¬ 

vide the whole by b. Thus if the whole fri&ion be 
2 1 

^.Ltli of the refilling p refill re r, we have r +/= — 

of r, and h = —. Having afcertained the heft value 
20 

for r, we put this in its place in the fourth formula, and 

take — of this for the performance. This will never 
21 

differ much from the truth. 
pm n 

This procefs gives us p m n == 2 n2 r, and r = *^3T„ 

= PJUL; and if wc farther Amplify the procefs, by ma- 
2 n 1 

kingp = 1, and m = I, we have r r= —; a mofl Am¬ 

ple expreflion, dire£ling us to make the refiftance one 

half of what would balance the impelling power by the 

intervention of the machine. 
This. 
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This will evidently apply to many very important 

cafes, namely, to all thofe in which the matter put in 
motion by the working point is but trifling. 

But it alfo happens in many important cafes, that the 
change is at lead equally coriliderable in the inertia of 
the work. In this cafe it is very difficult to obtain a 
general folution. But we can hardly imagine fuch a 
change, without fuppofmg that the inertia of the work 
varies in the fame proportion as the preffure excited by 
it at the working point of the machine ; for fince r 
continues the fame in kind, it can rarely change but by 
a proportional change of the matter with which it is 

connected. Yet fome very important cafes occur where 
this does not happen. Such is a machine which forces 
water along a long main pipe. The refinance to motion 

and the quantity of water do not follow nearly the fame 

ratio. But in the cafes in which this ratio is obferved, 
we may reprefent y by any multiple b r of r, which the 
cafe in hand gives us ; b being a number, integer, or 
fractional. In the farther treatment of this cafe, we 
think it more convenient to free r from all other com¬ 
binations; and inftead of fuppofmg the force/(which 

we made equivalent with the fri&ion of the machine) 
to be applied at the working point, we may apply it at 
the impelled point, making the effe&ive power q~p—f. 
For the fame reafons, inftead of making the momentum 
of the machine’s inertia == an\ we may make it a m*y 
and make a -f- * = Now, fuppofmg q, or p —/ 

= L and alfo m = 1, our formula exprefling the per¬ 

formance becomes —-—-—Jl~. This is a maximum when 
_a -f br nz 

z2 -f- z b n — z V 1_ _ 

Cor. i. If the inertia of the work is always equal to 
its preffure, as when the work confifts wholly in rafting 
a weight, fuch as drawing water, &c. then b ==, i, and 

the formula for the maximum performance becomes 

s/ ■ z n -f- z1 — z 
r =---- 

■n* 

2. If the inertia of the impelling power is alfo the 
fame with its preffure, and if we may negleCl the inertia 
and friClion of the machine, the formula becomes 

\/ n -4- I — i 
r =--L- 

tr 

Example. Let the machine be a common pulley, fo 
that the radii ni and n are equal, and therefore n = i. 

a/T- 
Then, r = + i — i  

= 2 — 1, == 0,4142, &C. 

more than ~ths of what would balance it. 

Here follows a feries of the belt values of r, corre- 
fponding to different values of n. m and p are each rr 1. 

The numbers in the laft column have the fame proportion 
to 1 which r has to the refiftance which will balance p. 

n = * 
t 
T 
T 
1 
2 

3 
4 

r =. 1,8885 
1,^928 

0,8986 
0,4142 
0,1830 

o, 1111 

0,0772 

0,4724 to I 
0,4659 
0,4493 

0,4142 

0,3660 

^>3333 
0,3088 

From what has now been eftablifhed, we fee with fuf- 
iicient evidence the importance of the higher mathema¬ 

tics to the fcience of mechanics. If the velocities of 

the impelled and working points of an engine are not 
properly adjufted to the preffures, the inertia, and the 
friCtion of the machine, we do not derive all the advan¬ 
tages which we might from our fituation. Hence alfo 
we learn the falfity of the maxim which has been re¬ 

ceived as well founded, that the augmentation of in- 
tenfity of any force, by applying it to the long arm of General 
a lever, is always fully compenfated by a lofs of time ; but erro- 

or, as it is ufually expreffed, “ what we gain by a ma-n.eousnu 
chine in force we lofe in time.” If the proportion ofXim* 
m to n is well chofen, we fhall find that the work done, 

when it refills by its inertia only, increafes nearly in the 

proportion of the power employed; whereas, when the 
inertia of the work is but a fmall part of the refiftance, 
it increafes nearly in the duplicate ratio of the power 
employed. 

It was remarked, in the fetting out in the prefent 
problem, that the formulae do not immediately exprefs 
the velocity of any point of the machine, but its mo¬ 
mentary acceleration. But this is enough for our pur- 

pofe ; becaufe, when the momentary acceleration is a 
maximum, the velocity acquired, and the fpace deferi- 
bed, in any given time, is alfo a maximum. We alfo 

fhewed how the real velocities, and the fpaces deferibed, 
may be afeertained in known meafures. We may fay 
in general, that if g reprefent the preffure of gravity on 

any mafs of matter w, then — is to / w 71 ^ 

a tn *4- a -|-y w1 
16 feet to the fpace deferibed in a fecond by the work¬ 

ing point in a fecond, or as 32 feet per fecond is to the 
velocity acquired in that time. 

A remark now remains to be made, which is of thec h 

greateft confequence, and gives an unexpe&ed turn to machines 7 
the whole of the preceding dodtrines. It appears, from do not con- 
all that has been laid, that the motion of a machine tinual|y ac- 

muft.be uniformly accelerated, and that any point wiilceleme% 
deferibe fpaces proportional to the fquares of the times; 

for while the preffures, friaion, and momentum of iner¬ 
tia remain the fame, the momentary acceleration muft 
alfo be invariable. But this feems contrary to all expe¬ 
rience. Such machines as are properly conftruaed, and 
work without jolts, are obferved to quicken their pace 
for a few feconds after ftarting ; but all of them, in a 

very moderate time, acquire a motion that is fenfibly 
uniform. Is our theory erroneous, or what are the cir- 
cumftances which remain to be confidered, in order to 
make it agree with obfervation ? The fcience of machines 
is imperfedl, till we have explained the caufes of this 
deviation from the theory of uniform acceleration. 

Thefe caufes are various. 

1. In fome cafes, every increafe of velocity of the r* Increafe 

machine produces an increafe of fridlion in all its com-of fri6tioQ* 
municating parts. By thefe means, the accelerating 

force, which is p m — r +/«, orp~—fm — rn, is di- 

minifhed, and confequently the acceleration is dimi- 
niflied. But it feldom happens that fridlion takes away 
or employs the whole accelerating force. We are not • 
yet well inftru&ed in the nature of fri&ion. Moft of 

the kinds of fridlion which obtain in the communica¬ 

ting parts of machines, are fuch as do not fenfibly in¬ 

creafe by an increafe of velocity; fome of them really 
diminfth. Yet even the moft accurately conftrudled ma¬ 

chines, unloaded with work, attain a motion that is fen¬ 

fibly uniform. If we take off the pallets from a pen¬ 

dulum 
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\ 2. Refift- 
mce of 

very im¬ 
perfectly 
known. 

dulum clock, and allow it to run down amain, it accele¬ 
rates for a while, but in a very moderate time it ac¬ 
quires an uniform motion. So does a common kitchen 
jack. Thefe two machines feem to bid the faireft of 
any for an uniformly accelerated motion ; for their im¬ 
pelling power adts with the utmoft uniformity. 1 here 
is fomething yet unexplained in the nature of fri&ion, 

which takes away fume of this acceleration. 
But the chief caufe of its ceffation in thefe two in- 

ftances, and others of very rapid motion, is the refinance 
of the air. This arifes from the motion which is com¬ 
municated to the air difplaced by the fwift moving parts 

of the machine. At firft it is very fmall; but it increa- 
fes nearly in the duplicate ratio of the velocity (fee Re¬ 
sistance of Fluids, Encycl.) T. hus r increafes^conti¬ 

nually ; and, in a certain ftate of motion, r + / n be¬ 
comes equal to p m. Whenever this happens, the ac¬ 
celerating power is at an end. rI he acceleration alfo 
ceafes ; and the machine is in a Hate of dynamical equi¬ 
librium ; not at reft, but moving uniformly’, and per¬ 

forming work. 
3. Increafe Still, however, this is not one of the general caufes 
ofrefiftance Gf the uniform motion attained by working engines. 

Rarely is the motion of their parts fo rapid, f\s to oc- 
cafion any great refiftance from the air. But^ in the 
moft frequent employments of machines, every increafe 

of velocity is accompanied by an increafe of refiftance 
Jiom the work performed. This occurs at once to the 
imagination; and few perfons think of inquiring farther 

for a reafon. But there is perhaps no part of mecha¬ 
nics that is more imperfedfly underftood, even in our 
prefent improved ftate of mechanical fcience. In many 
kinds of work, it is very difficult to ftate what increafe 
of labour is required in order to perform the work with 
twice or thrice the fpeed. In grinding corn, for in- 
ftance, we are almoft entirely ignorant of this matter. 
It is very certain, that twice the force is not neceflary 
for making the mill grind twice as fail, nor even for 
making it grind twice as much grain equally well. . It 
is not eafy to bring this operation under mathematical 
treatment; but we have confidered it with fome atten¬ 
tion, and we imagine that a very great improvement 
may ftill be made in the conftru&ion of grift mills, 
founded on the law of variation of the refiftance to the 
operation of grinding, and a feientific adjnftment of m 

to «, in confequence of our knowledge of this law. We 
may make a fimilar obfervation on many other kinds of 

work performed by machines. In none of thofe works 
where the inertia of the work is inconfiderable, are we 
well acquainted with the real mechanical proofs in per¬ 
forming it. This is the cafe in fawing mills, boring 

mills, rolling mills, flitting mills, and many others, where 
the work confifts in overcoming the ftrong cohefion of 

a fmall quantity of matter. In fawing timber (which 
is the moft eafily underftood of all thefe operations), 11 
the faw move with a double velocity, it is very dimcult 
to fay how much the adual refilling preflure on the 

teeth of the faw is increafed. Twice the number of 
fibres are neceffarily torn afunder during the fame time, 
becaufe the fame number are torn by one defeent of the 

faw, and it makes that ftroke in half the time. But 
it is very uncertain whether the refiftance is double on 

this account; becaufe if each fibre be fuppofed to have 
the fame tenacity in both cafes, it refills with this tena- 

I 

city only for half the time. The parts of bodies refill 
a fimilar change cf condition in different manners ; and 
there is another difference in their refiftance of different 
changes —the refiftance of red hot iron under the roller 
may vary at a very different rate from that of its refin¬ 
ance to the cutting tool. The refiftance of the fpindles 
of a cotton mill, avifing partly from fri&ion, partly from 
the inertia of the heaped bobbins, and partly from the 
refiftance of the air, is ftill more complicated, and it 
may be difficult to learn its law. The only cafe in 
which we can judge with fome precifion is, when the 
inertia of matter, ora conftant preflure like that of gra¬ 
vity, conftitutes the chief refiftance. Thus in a mill 
employed to raife water by a chain of buckets, the re¬ 
fiftance proceeds from the inertia only of the water. 
The buckets are moving with a certain velocity, and 
the loweft of them takes hold of a quantity of water 
lying at reft in the pit, and drags it into motion with 
its acquired velocity. The force required for genera¬ 
ting this motion on the quiefeent water mufl be double 
or triple, when the velocity that muft be given to it is 
fo. This abforbs the overplus of the impelling power, 
by which that power exceeds what is neceflary for ba¬ 
lancing the weight of the water contained in all the 
afeending buckets. This is a certain determinate quan¬ 

tity which does not change; for in the fame inftant that 
a new bucket of water is forced into motion below, and 
its weight added to that of the afeending buckets, an 
equal bucket is emptied of its water at top. The 
afeending buckets require only to be balanced, and 
they then continue to afeend, with any velocity already 
acquired. While the machine moves flow, the motion 
impreffed on the new bucket of water is not fufficient 

to abforb all the overplus of impelling power. The 
quantity not abforbed accelerates the machine, and the 
next bucket muft produce more motion in the water 
which it takes up. This confumes more of the over¬ 
plus. This goes on till no overplus of power is left, 
and the machine accelerates no more. The complete 
performance of the machine now is, that “ a certain 
quantity of water, formerly at reft, is now moving with 
a certain velocity.” Our engineers conlider it different¬ 

ly; “ as a certain weight of water lifted up.” But 
while the machine is thus moving uniformly, it is really 
not doing fo much as before; that is, it is not exerting 
fuch great preflures as before the motion was rendered 
uniform : for at that time there was a preflure at the 
working point equal to the weight of all the water in 
the afeending buckets; and alfo an overplus of preflure, 

by which the whole was accelerated. In the ftate of 
uniform motion, the preflure is no more than juft ba¬ 
lances the weight of the afeending chain. Wefnall 
learn by and bye how the preflures have been diminish¬ 
ing, although the mill has been accelerating; a thing 

that feems a paradox. 

In this inftance, then, we fee clearly, why a machine 

muft attain a uniform motion. A pumping machine 
gives us the fame opportunity, but in a manner fo dif¬ 
ferent as to require explanation. The pifton may be 
fuppofed at the very furface of the pit water, and the 
impelling power may be lefs than will fupport a column 

in the pipe as high as can be raifed by the preflure of 
the atmofphere. Suppofe the impelling power to be 

the water lying in the buckets of an overfhot wheel. 
Let* 
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Let this water he laid into the buckets by a very fmall 
ftream. It will fill the buckets very fiowly ; and as 
this gives them a preponderance, the mill lofes its ba¬ 
lance, the wheel begins to move, and the pifton to rife, 
and the water to follow it. The water may be deli¬ 
vered on the wheel drop by drop ; the pillon will rife 
by infenlible degrees, always Handing ftill again as foon 
as the atmofphcric preffure on it juft balances the w'a- 
ter on the wheel. The water in the riling pipe is al¬ 
ways a balance to the preffure of the atmofphere on the 
cillern ; therefore the preffure of the atmofphere on the 
pifton (which is the r in our formula) is equal to the 
weight of this water. Our pump-makers therefore 
(calling themfelves engineers) fay, that the weight of 
water in the pipe balances the water on the wheel. It 
does not balance it, nor is it raifed by the wheel, but 
by the atmofphere ; but it ferves us at prefent for a 
meafure of the power of the wheel. At laft, all the 
buckets of the wheel are full, and the water is (for ex¬ 
ample) 25 feet high in the pipe. Now let the ftream 
of water run its full quantity. It will only run over 
from bucket to bucket, and run off at the bottom of the 
wheel; but the mill will, not move, and no work will 
be performed. (N. B. We are here excluding all im- 
pulfe or flroke on the buckets, and fuppofing the wa¬ 
ter to a£l only by its weight.) But now let all be 
emptied again, and let the water be delivered on the 
wheel in its full quantity as at the firft. The wheel will 
immediately acquire a preponderancy, which will greatly 
exceed the firft; fmall preffure of the atmofphere on the 
pifton. It will therefore accelerate the pifton, overco¬ 
ming the preffure of the air with great velocity. The** 
'pifton rifes faft ; the water follows it, by the preffure 
of the atmofphere ; and when it attains the former ut- 
moft height, it attains it with a conliderable velocity. 
If allowed to run off there, it will continue to run off 
with that velocity; becaufe there is the fame quantity 
of water preffing round the wheel as before, and there¬ 
fore enough to balance the preffure of the atmofphere 
ori the pifton. The preffure of the fame atmofphere on 
the water in the ciftern, raifed the water in the pipe 
with this velocity ; therefore it will continue to do fo, 
and the null will deliver- water by the pump with this 
velocity, although there is no more preffure adting on 
it than before, when the water ran to watte, doing no 
work whatever. 

This mode of adtion is extremely different from the 
former example. The mill is not adting againft the 
inertia y of the water to be moved, but againft the pref¬ 
fure r of the atmofphere on the pifton. The preffure 
of the fame atmofphere on the ciftern is employed againft 
the inertia of the water in the pipe ; and the ufe of the 
mill is to give occafion, by raifmg the pifton, to the ex¬ 

ertion of this atmofpherical preffure, which is the real 
raifer of the water. The maxim of conftrudtion, and 
the proper adjuftment of m to n in this cafe, are diffe¬ 
rent from the former ; and we fhould run the rifle of ma¬ 
king an imperfedt engine were we to confound them. 

We muft mention another cafe of a pumping mill, 
feemingly the fame with this, but effentially different. 
Suppofe the pipe of this pump to reach 30 feet below 
the Surface of the pit water, and that the pifton is at 
the very bottom of it. Suppofe alfo, that the "wheel 
buckets, when filled with water, only enable it to fup- 
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port 25 feet of water In the rifing pipe. Let the wa* 
ter be delivered into the wheel drop by drop. The 
w'heel will gradually preponderate ; the pifton will gra¬ 
dually rife, lifting the water above, it, fuftaining a pref¬ 
fure of water which gradually increafcs. At laft, the 
water in the pump is 25 feet higher than that in the 
ciftern ; the wheel is full and running to w'afte ; but 
no work is performed. Let all be emptied, and now 
let the water come to the w'heel in its full ftream, but 
without impulfe. The pifton will lift the water brifk- 
ly, bring it to 25 feet high with a confiderable velocity, 
and the mill wrill now raife it with this velocity. In 
this example the mill is the immediate agent in railing 
the water; but, in this cafe alfo, its ultimate office is 
not overcoming inertia, but overcoming prellure. It 
was the overplus of power only that was employed in 
overcoming inertia, wdiile accelerating the water in the 
rifing pipe, in order to give it the neceffary velocity for 
a continued difeharge. 

Thefe and fimilar examples Shew' the great difference 
between the ftatical and dynamical equilibrium of ma¬ 
chines, and the neceffity of a Scientific attention by all 
who wiffi to improve practical mechanics. Without this, 
and even a pretty refined attention, we cannot fee the 
connexion between a copious fupply of water to the 
bucket wffieel and a plentiful difeharge by the pump. 

We believe, that the greateft part of thofe employed in 
eredting machines coneeive it as owing to the greater 
weight of water impelling ths wheel wuth greater 
force ; but we fee that there is no difference in the pref- 
fures on the mill at reft, and the mill doing its work 
fleadily and uniformly, with any velocity, however great. 
Without keeping the notions of that part of the im¬ 
pelling power which fupports diftindt from that of the 
part which accelerates, we fhall never have a clear con¬ 
ception of the operation of machines, or of mechanical 
power in general. We cannot derive all the advanta¬ 
ges of our natural powers, without knowing how’ our 

machine employs the preffure excited by it at the wrork- 
ing point ; that is, without perceiving in what cafes it 
is oppofed to inertia, and in what to the mechanical 
properties of tangible matter. This only can inform 
us at wdiat rate the refiftance varies by a change of ve¬ 
locity; and when it happens that this augmentation, ne- 
ceffarily accompanied by an augmentation of all the 
frictions, and the refiftance of the air, is in equilibrio 
with the whole of the impelling powder, and all accele¬ 
ration is at an end. zz 

Laftly, another chief eaufe of the finally uniform mo-The chief 

tion of machines is, that, in moil cafes, an increafe 

velocity "produces a real diminution of impelling power. nutior) of I 
We hardly know any exception to this bolides the eni-power, 
ployment of one descending weight as a powxr or firft 
mover. Moft of the powers wdiich we employ refide in 
bodies external to the machine ; and thefe bodies muft: 
be put in motion, and continued in that motion, in or¬ 
der to continue their preffure on the impelled point. 
Frequently a great part of the power is employed in gi¬ 
ving this neceffary motion to the external matter, and 
the remainder only is employed in preffing forward the 

machine. We mentioned a remarkable inftance of this 
in the operation of thrafhing. Now, the power thus 
employed muft increafe in proportion to the motion re¬ 
quired; that is, in proportion to the velocity of the im¬ 

pelled 
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pelled point; wlmt remains, urging forward the ma¬ 
chine, is therefore diminilhed. The acceleration is 
therefore diminilhed, and may ceafe. At lafi the ac¬ 
tual preflure is fo much diminilhed, that it is no more 
than what is neceffary for overcoming the increafed re¬ 

finance of the work, the increafed fridion. The ma¬ 
chine' therefore accelerates no more, but moves uni¬ 

formly. 
This caufe This canfe of the diminution of power by an increafe 
very gene- 0f velocity, obtains in all cafes where the ftrength of 

ra*‘ animals, of fprings, the force of fired gunpowder, &c. 
exerted. In iome cafes, the vifible effed is not very 

confiderable ; as in the employment of a flrong fpring, 
the force of gunpowder, and a few others. In the ac¬ 
tion of animals, this defalcation of power is very great 
when the velocity is confiderable. Nay, even in the 
adion of gravity, although it a&s as flrongly on a bo¬ 
dy in rapid motion as on one at veil, yet when gravity 
is not the immediate agent, but acts by the intervention 
of a body in which it rcfides, the neeefiity of previoufly 
moving this body frequently diminifhe. the acceleration 
which it would otherwife produce. Thus, in an over- 
fhot wheel, if the water be delivered into the bucket 
with a velocity (efiimated in the direction of the part 
of the wheel, into which it is delivered) lefs than that of 
the rim of the wheel, it mud retard the motion ; for it 
mud be immediately dragged into that motion ; that is, 
part of the accelerating overplus, already acting on the 
wheel, mud be employed in accelerating this new buck¬ 
et of water, and this mud lelfen the general acceleration 
of the machine. Hence we learn, that the water mud 
be delivered on the wheel with a velocity that is at lead 
not lefs than that of the wheel's motion. 

It obtains The cafe in which we fee this diminution of power 
in all ma- on machines mod diftindly is, when water or wind, 
chines ac- cubing by impulfe alone, is our moving power. Since 

iur ulliori mutua^ impulfes of bodies depend entirely on their 
* relative motions (fee Impulsion, Suppl.), it follows, 

that when the velocity of the impelled point is aug¬ 
mented, the impulfion, or effective preflure, mud be 
diminifhed. Nay, this velocity may be fo increafed, 
that there fliall be no relative motion, and therefore no 
impulfion. If the floats of an underfhot wheel be mo¬ 
ving with the velocity of the dream, they remain con¬ 
joined in their progrefs, but without any mutual ac¬ 
tion. Therefore, when an underfhot wheel is fet into 
a running water, the fird impulfions are drong, and ac¬ 
celerate the wheel. This diminiflies the next impulfion 
and acceleration : but the wheel is dill impelled and 
accelerated ; lefs and lefs in every fucceeding moment, 
as it moves fader ; by and bye, the acceleration be¬ 
comes infenfible, and the wheel appears to attain a mo¬ 

il which is perfectly uniform. This requires a very 
long time, or rather it is never attained, and we only 
cannot difeern the very fmall additions which are dill 
made to the velocity. All this happens generally af¬ 
ter a very moderate time, by reafon of various other 
obftrudipns. 

Or by the Animal adion is fubjed to the fame variation. We 
force of ani-know, that there is a certain rate at which a horfe can 

run, exhauding or employing his whole drength. If 
he be made to drag any the fmalled load after him, he 
mud employ part of his force on it, and his fpeed will 
be checked. The more he is loaded with a draught, 
the flower he will run, dill employing all his drength. 

Suppl. Vol. II. Part I. 

The draught may be ihcreafed till he is reduced to a 
trot, to a walk, nay, till he is unable to draw it. Now, 
jud inverting this procefs, we fee, that there is a certain 
drain which will fufficiently tire the horfe without dir- 
ring from the fpot, but which he could continue to ex¬ 
ert for hours. This is greater than the load that he 
can jud crawl along with, employing his drength as 
much as Xvould be prudent to continue from day to 
day. And, in like manner, every lefler draught has a 
correfponding rate at which the horfe, employing his 
whole working drength, can continue to draw at du¬ 
ring the working hours of a day. At fetting out, he 
pulls harder, and accelerates it. Following his pul), he 
walks falter, and therefore pulls lefs (becaufe we are 
dill fuppofing him to employ his whole working 
drength). At lad he attains that fpeed which occu¬ 
pies his whole drength in merely continuing the pull. 
Other animals ad in a fimilar manner ; and it becomes 
a general rule, that the prefTure adually exerted on the 
impelled point of a machine diminidies as its velocity 
increafes. 

From the concurrence of fo many fads, we perceive We mud 
that we mud be careful to didinguifh between the quan-diftinguilh 

tity of power expended, and the quantity that is ufe-between 

fully employed, which mud be meafured folely by emteiT 
prefTure exerted on the machine. When a weight ofandThe ' 
live pounds is employed to drag up a weight of three power em- 
paunds by means of a thread over a pulley, it defcends,pl°yed* 
with a motion uniformly accelerated, four feet in the 
fird fecond. Mr Smeaton would call this an expendi¬ 
ture of a mechanical power 20. The weight three 
pounds is raifed four feet. Mr Smeaton would call 

this a mechanical effed 12. Therefore the effed pro¬ 
duced is not adequate to the power expended. But 
the fad is, that the preflure, drain, or mechanical power 
really exerted in this experiment, is neither five nor three 
pounds; the five pound weight would have fallen 16 
feet, but it falls only 4. A force has therefore aded 
on it fufficient to make it deferibe 12 feet in a fecond, 
with a uniformly accelerated motion; for it has coun- 
teraded fo much of its weight. The thread was drain¬ 
ed with a force equal to 3^ pounds, or ^tlis of 5 pounds. 
In like manner, the three pound weight would have 
fallen 16 feet ; but it was raifed 4 feet. Here was a 
change precifely equal to the other. A force of 3JL 
pounds, ading on a mafs whofe matter is only 3, will, 
in a fecond, caufe it to deferibe 20 feet with a uniform¬ 
ly accelerated motion. Now, 5X12, and 3 X 2C, give 
the lame produd 6o. And thus we fee, that the quan¬ 
tity of motion extinguilhed or produced, and not the 
produd of the weight and height, is the true Unequi¬ 
vocal meafure of mechanical power really expended, or 
the mechanical efFe.d really produced; and that thefe 
two are always equal and oppofite. At the fame time, 
Mr Smeaton’s theorem merits the attention of engi¬ 
neers ; becaufe it generally meafures the opportunities 
that w>e have for procuring the exertion of pow er. In 
fome fenfe Mr Smeaton may fay, that the quantity of 
water multiplied by the height from whieh it defeends 
in working other machines, is the meafure of the power 
expended ; becaufe w*e muft raife this quantity to the 
dam again, in order to have the fame ufe of it. It is 
expended, but not employed ; for the water, at leaving 
the w'heel, is Hill able to do fomething. 

It requires but little confideration to be fenfible, that 

N the 
24. 
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the preceding account of the ceflation of accelerated 
motion in our principal machines, mult introduce diffe¬ 
rent maxims of conftrudion from thofe which were ex- 
prefsly adapted to this acceleration ; or rather, which 
proceeded on the erroneous fuppofition of the con (fancy 
of the impelling power and the refinance. The exa¬ 
mination of this point has brought into view the funda¬ 
mental principle of working machines, namely, the per¬ 
fect equilibrium which takes place between the impel¬ 
ling power and the funultaneous refinance. It may be 

expreffed thus : 
'The force required for preferring a machine in uniform 

motion, with any velocity whatever, if that which is ne- 
cejfary for balancing the refinance then actually exerted on 
the working point of the machine. AVe faw this diftind- 
ly in the inftance of the two weights ading againft each 
other by the intervention of a thread over a fixed pul¬ 
ley. It is equally true of every cafe of adding machine¬ 
ry ; for if the force at the impelled point be greater 
than wh3t balances the refiftance ading at the fame 
point, it mu ft accelerate that point, and therefore acce¬ 
lerate the whole machine ; and if the impelling force 
be lefs than this, the machine muft immediately retard 
in is motion. When the machine has once acquired 
this degree of motion, every part of it will continue in 
its prefent Hate of motion, if only the two external' 
forces are in equilibrio, but not otherwife. But when 
the preflure of the external power on the impelled point 
balances the refiftance oppofed by that point, it is, in 
fad, maintaining the equilibrium with the external 
power ading at the working point ; for this is the only 
way that external forces can be fet in oppofition to 
each other by the intervention of a body. The exter¬ 
nal forces are not in immediate equilibrio with each 
other, but each is in equilibrio with the force exerted 
by the point on which it a&s. This force exerted by 
the point is a modification of the connecting forces of 
the body, all of which are brought into adion by means 
of the actions of the external forces, and each is accom¬ 
panied by a force precifely equal and oppofite to it. 
Now, the principles of ftatics teach us the proportions 
of the external preftures which are thus fet in equili¬ 
brium by the intervention of a body ; and therefore 
teach us what proportion of power and refiftance will 
keep a machine of a given conftrudion in a ftate of uni- 
form motion. 

This proportion appears paradoxical, and contrary 
to common obfervation ; for we find, that, in order to 
make a mill go fafter, we muft either diminifti the rc- 
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fiftance, or we muft employ more men, or more watery, 
or water moving with greater velocity. See. But this 
arifes from fome of the caufes already mentioned. Eh 
tlier the refiftance of the work is greater when the ma¬ 
chine is made to move fafter, or the irnpulfion of the 
power is diminifhed, or both thefe changes obtain. 
Fridion and refiftance of air alfo come in for their 
fhare, &c. The adnal preflure of a given quantity of 
the external power is diminifhed, and therefore more of 
it muft be employed.' When a weight is uniformly 
raifed by a machine, the preflure exerted on it by the* 
working point is precifely equal to its weight, what¬ 
ever be the velocity with which it rifes. But, even in 
this fimpieft cafe, more natural power muft be expend¬ 
ed in order to raife it fafter ; becaufe either more natu¬ 
ral power muft be employed to accelerate the external 
matter which is to prefs forward the impelled point, or 
the relative motion of the prefftng matter will be dimi¬ 

nifhed. 
It is well known, that, in the employment'of the 

mechanic power*, whether in their ftate of greateft fim- 
plicity, or any how combined in a complicated machine, 
if the machine be put in motion, the velocities of the 
extreme points (which wc have called the impelled and 
working points) are iuverfely proportional to the forces 

v which are in equilibrio when applied to thefe points in 
the direction of their motion. This is an indudive 
propofition, and has beetf ufed as the foundation of 
fyftems of mechanics. It is linneceffary to take up time 
in proving what is fo familiarly known ; confequently, 
the produces of the preftures at thofe points by the ve¬ 
locities of the motions are equal ; that is, the product 
of the preffure actually exerted at the impelled point of 
a machine working uniformly, multiplied by the velo¬ 
city of that point, is equal to the product of the refift¬ 
ance actually exerted at the working point, multiplied 
by the velocity of that point, that is, by the velocity 

with which the refiftance is overcome, 
pm rr r n. 

Now, the product of the refiftance, by the velocity with 
which it is overcome, is evidently the meafure of the 
performance of the machine, or the work done. The 
product of the adual preflure on the impelled point, by 

the velocity of that point, may be called the momen¬ 

tum of IMPULSE. 

Hence we deduce this propofition : - 
In all working machines which have acquired a uni* principle. 

form motion, the performance of the machine is equal to the Momen- 
J x r • f ir i. \ turn ot irR* 
momentum of impulfe (a). pulfe and 

This the per¬ 
formance 
of the ma¬ 
chine are 

*5 
Second 

(a) The truth of this propofition has been long perceived in every particular inftance that happened to engage.-* ^ 
the attention ; but we do not recoiled any mechanician before Mr Euler confidering it as a general truth, expref- 

fing iri a few words a mechanical law. This celebrated mathematician undertook, about the year 1735 or 
a general and fyftematic view of machines, in order to found a complete theory immediately conducive to the im¬ 
provement of pradical ipechanies. In 1743 he publilhed the firft propofitions of this ufeful theory in the 10th 
volume of the Comment. Petropolitani, containing the excellent dynamical theorems of which we have given the 
fubftance. In the 3d volume of the Comment. Novi Petropol. he profecuted the fubjed a little farther ; and in 
the 8th volume, he entered on what we are now engaged in, and formally announces this fundamental propoft- 
tion, calling thefe two produds the momentum of impulfe, and the momentum of ejfeli. It is much to be regretted, 
that this confummate mathematician did not continue thefe ufeful labours ; his ardent mind being carried away 
by more abftrufe fpeculations in all the mod refined departments of mathematics and philofophy. No man in 
Europe could have profecuted the fubjed with more judgment and fuccefs.—■ See alfo Mem. Acad. Berlin, 1747 
»nd 1752. . 
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This is a proportion of the utmofl importance in the 

fcience of machines, and leads to the fundamental ma¬ 
xim of their conftrudtion. Since the performance of a 
machine is equal to the momentum of impulfe, it in¬ 
creases and diminifhes along with it, and is a maximum 
when ihe momentum of impulfe is a maximum ; there¬ 
fore the fundamental maxim in the conftru&ion of a 
machine is to falhion it in fuch a manner, that the mo¬ 
mentum of impulfe (liall be a maximum, or that the 
produdt of the prefiure actually exerted on the impelled 
point of the machine by the velocity with which it 
moves may be as great as pofiible. Then are we cer¬ 
tain that the produd of the refiftance, by the velocity 
of the working point, is as great as pofiible, provided 
that we take care that none of the impulfe be needlefsly 
wafted by the way by injudicious communications of 
motion, by fridion, by unbalanced loads, and by reci¬ 
procal motions, which irrecoverably wafle the impelling 
power. This maxim holds good, whether the refin¬ 

ance remains coullantly the fame, or varies by any law 
a6 whatever. , 

important But much remains to be done for the improvement 
nderau mechanfcal fcience before we can avail ourfelves of 

:e< this maxim, and apply it with fuccefs. The chief thing, 
and to this we fhould give the moll unremitting atten¬ 
tion, is, to learn the changes which obtain in the adual 
prefiure exerted by thofe natural powers which we can 
command ; the changes of adual prefiure produced by 
a change of the velocity of the impelled point of the 
machine. Thefe depend on the fpecific natures of 
thofe powers, and-are different in almofl every different 
cafe. Nothing will more contribute to the improve¬ 
ment of pradical mechanics than a feries of experiments, 
well contrived, and accurately made, for difcovering 
thofe laws of variation, in the cafes of thofe powers 
which are moil frequently employed. Such experi¬ 
ments, however, would be coftly, beyond the abilities 
of ^n individual; therefore, it were greatly to be wifiled 
that public aid were given to fome perfons of fkill in 
the fcience to inilitute a regular train of experiments 
of this kind. An experimental machine might be con- 
ftruded, to be wrought either by men or by cattle. 
This fhould be loaded wirh fome kind of work w hich 
can be very accurately meafured, and the load varied at 
pleafure. When loaded to a certain degree, the men 
or cattle fhould be made to work at the rate which they 
can continue from day to day. The number of turns 
made in an hour, multiplied by the load, will give the 

performance correfponding to the velocities ; and thus 
will be difcovered the moft advantageous rate of mo¬ 
tion. The fame machine fhould alfo be fitted for grind¬ 
ing, for favving, boring, &c. and fimilar experiments 
will difcover the relation between the velocities with 
which thefe operations are perfdrmed, and the refinan¬ 
ces which they exert. The laws of friction may be in- 
veftigated by the fame machine. It fhould alfo be fit¬ 
ted with a walking wheel, and the trial fhould be made 
of the Hope and the velocity of walking which gives 
the greatelt momentum of impulfe. It is not unreafou- 
able to exped great advantages from fuch a train of ex- 

zj periments. 
hitfti- Till this be done, we mull content ourfelves with 
tefor eftablifliing the above, in the moft general terms, appli¬ 

cable to any cafe in which the law of the variation of 
force may hereafter be difcovered. 
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There is a certain velocity of the impelled point of a 

machine which puts an end to the adion of the moving 
power. Thus, if the floats of an underfiiot wheel be 
moving with the velocity of the ftream, no impulfe is 
made on them. If the arm of a gin or capllan be mo¬ 
ving with that velocity with which a horfe or a man 
can jufl move, fo as to continue at that (peed from day 
to day, employing all his working ilrength, but not 
fatiguing himfelf; in this ftate of motion, the animal 
can exert no prefiure on the machine. This may be 
called the extinguishing velocity, and we may ex- 
prefs it by the fymbol e. Let ybe that degree of force 
or prefiure which the animal can exert at a dead pull or 
thruft, as it is called. We do not mean the utmofi: 
lfrain of which the animal is capable, but that which it 
can continue unremittingly during the working hours 
of a day, fully employing but not fatiguing it fell. And 
let p be the preffure which it aduslly exerts on the im¬ 
pelled point of a machine, moving with the velocity m. 
Let e — rn be called the relative velocity, and let 
it be expvefied by v. And let ft be fuppofed that it 
has been difcovered, by any means whatever, that the 
adual prefiure varies in the proportion of vq, or 

e — mq. This fuppofition gives us eq : *uq = f: p, and 

p=fx 
eq 

For the machine muft be at reft, in order 

thatsthe agent may be able to exert the force f on its 
impelled point. But when the machine is at reft, what 
we have named the relative velocity is e, the whole of 
the extfnguifhing velocity. 

vq 
The momentum of impulfe is p tn, that is —f m} or 

v (becaufe m zz e — v). Therefore f X /x-!xJ 

e 
c_ X e — v muft be made a maximum. But f and e1 
eq J 

are two quantities which fuffer no change. Therefore 
the momentum of impulfe will be a maximum when vq 

X e — v is a maximum. Now *vq X e — v — <vq e — <vq 
*l>, — cuq e 

v 

■ The fluxion of this is qev*1—' 

q ft- i vq *v. This being fuppofed := o, we have 

the equation 

q evq 1 = q -J- I <vq 

And q e q -j- i v 

Therefore v =z 
q + I 

And m, which is = e — *u, becomes - 
q + 1 

Therefore 

we muft order matters fo, that the velocity of the im- 

pelled point of the machine may be 

is =r and therefore = f X 
dq 

Now p 

q+ Iq 
And p 

=/-- ■ m, =f- 
qq e 

-j- I ^ j fft1 

*8 

? + 1 ? 2 + 1 q _ . _ _ 
= the momentum ot impulfe, and therefore =r the mo¬ 
mentum of effed, or the performance of the machine, 
when in its beft ftate. 

Thus may the maxim of conftrudion be faid to be Example in 
brought to a ftate of great fimplicity, and of moft eafy underihot 

recoiled ion. A particular cafe of this maxim has beenm*^8 
long known, having been pointed out by Mr Parent. 

Since the action of bodies depends on their relative ve- 

N 2 locity,^. 
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locity, the impulfe of fluids mud be as the fquare of the 
relative velocity. From which Mr Parent deduced, that 
the moil advantageous velocity ot the floats of an un¬ 
derfoot wheel is one-thii*d of that of the dream. This 
maxim is evidently included in our general proposition; 
for in this cafe, the index q of that function of the rela¬ 
tive velocity *>, which is proportional to the impulfe, 
is zr 2. Therefore we have the maximum when v zz 

, zr y e, and m zz \ e. e, the extinguishing ve¬ 
2 -j- I 
locity, is evidently the velocity of the dream. Our pro- 
pofition alfo gives us the precife value of the perform¬ 
ance. The impulfe of the dream on the float at red 
being fuppofed zz f, its impulfe on the float moving 

with the velocity \ e mud be zr This is the mea- 

fure of the adlual preffure/*. This being multiplied by 

m} or by -f e, gives —/• Now f is confidered as equal 

to the weight of a column of water, having the furface 
of the Hoatboard for its bafe, and the depth of the fluice 
under the furface of the refervoir (or, more accurately, 
the fall required for generating the velocity of the 
dream) for its height. Hence it has been concluded, 
that the utmod performance of an underfoot wheel is 

to raife — of the W3ter which impels it, to the height 
27 

from which it falls. But this is not found very agree* 

Not accu- able to obfervation. Fridlion, and many imperfedlions 
rate. of execution in the delivery of the water, the diredlion 

of its impulfe, &c. may be expedled to make a defalca¬ 
tion from this theoretical performance. But the adlual 
performance, even of mills of acknowledged imperfec¬ 
tion, confiderably exceeds this, and fometimes is found 
nearly double of this quantity. The truth is, that the 
particular fadl from which Mr Parent fird deduced this 
maxim (namely, the performance of what is called Pa¬ 
rent's or Dr Barber's mill), is, perhaps of all that could 
have been feledled, the lead calculated for being the 
foundation of a general rule, being of a nature fo ab- 
drufe, that the fird mathematicians of Europe are to 
this day doubtful whether they have a jud conception 
of its principles. Mr Smeaton’s experiments foew very 
diftindtly, that the maximum of performance of an un¬ 
derfoot wheel correfponds to a velocity confiderably 
greater than one-third of the dream, and approaches 
nearly to one-half; and he affigns fome reafons for this 
which feem well founded. But, independent of this, 
the performance of Mr Smeaton’s model was much 
greater than what correfponds with the velocity by the 
above mentioned eftimation of f. The theory of the 
impulfion of fluids is extremely imperfedl; and Daniel 
Bernoulli fhews, from very unquedionable principles, 
that the impulfe of a narrow vein of fluid on an extend¬ 
ed furface is double of what was generally fuppofed ; 
and his conclufions are abundantly confirmed by the 
experiments adduced by him. 

This fub- It is by no means pretended that the maxim of con- 
fhtute is dru&ion is reduced to the great limplicity enounced in 

where ic^ t^ie ProP°fitt°n now under confederation. We only fup- 
is not alto- P°fed that a cafe had been obferved where the preffure 
gefocr ex- exerted by fome natural agent did follow the propor- 
a&. tions of v<J. This being admitted, the proposition is 

ftridlly true. But we do not know any fuch cafe; yet 

is the propofition of confiderable ufe; for we can affirm, 
on the authority of our own obfervations, that the ac¬ 
tion both of men and of draught liorfes does not deviate 

very far from the proportions of v2. The obfervations 
were made on men and horfes tracking a lighter along a 
canal, and working feveral days together, without ha- 
ving any knowledge of the purpofe of the obfervations. 
The force exerted was firll meafured by the curvature 
and weight of the track rope, and afterwards by a fpring 
fteelyard. This was multiplied by the number of yards 
per hour, and the produdl confidered as the momen¬ 
tum. We found the adlion of men to be very nearly as 

e — m2. The adlion of horfes, loaded fo as not to be 

able to trot, was nearly as e — 
The pradlitioner can eafily avail himfelf of the ma¬ 

xim, although the fundlion q foould never be reduced to 
any algebraic form. He has only to inflitute a train of 
experiments on the natural agent, and feledl that velo¬ 
city which gives the higheft produdl when multiplied 

by its correfponding preffure. 
When this feledtion has been made, we have twoXwo me- 

ways of giving our working machines the maximum ofthodsofa- 
effedl, having once afeertained the preffure /which our vailing our. 

natural power exerts on the impelled point of the ma-^ves 
, . f . . „ . r r this maxim* 

chine when it is not allowed to move. 
1. When the refiftance arifing from the work, and 

from fridlion, is a given quantity ; as when water is to 
be raifed to a certain height by a piilon of given dimen- 

fions. 
Since the fridlion in all the communicating parts of 

the machine vary in the fame proportion with the pref¬ 
fure, and fince thefe vary in the fame proportion with 
the refiftance, the fum of the refiftance and fridlion may 
be reprefented by hr, b being an abftradt number. L.et 
n be the undetermined velocity of the working point ; 
or let m : n be the proportion of velocities at the im¬ 
pelled and working points. Then, becaufe the prei- 
fures at thefe points balance each other, in the cafe of 
uniform motion, they are iuverfely as the velocities at 
thofe points. Therefore we mull make b r : p zz m : w, 

9q , 
J m 

and„=^_L±JL? 
b r 

<?"/ 
—or m : n zz 

q + V* br 

q+ Xbr : //. 
2. On the other hand, when m : n is already given, 

by the conftrudlion of the machine, but br is fufeep- * 
tible of variation, vve mull load the machine with more 
and more work, till we have reduced the velocity of its 

impelled point to —-—. 

In either cafe, the performance is expreffed by what 

• 9J 
expreffes p m, that is, by f e X -. But the ufeful 

performance, which is really the work done, will be had 

by dividing the value now obtained by the number b, 
which expreffes the fum of the refiftance overcome by 
the working point and the fridlion of the machine. 

What has been now delivered contains, we ima- Rccap^ul 
gine, the chief principles of the theory of machines, tion. 
and points out the way in which we mull proceed 
in applying them to every cafe. The reader, we 
hope, fees clearly the imjperfedtion of a conftdera- 

tion 
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tion of machines which proceeds no farther than the 
llatement of the proportions of the fimultaneous pref- 
fur es which are excited in all the parts of the machine 
by the application of the external forces, which we are 
accuftomed to call the power and the weight. Unlefs 
we take alfo into confideration the immediate effeft of 
mechanical force applied to body, and combine this 
with, all the prefFures which ftatical principles have ena¬ 
bled us to afeertain, and by this combination be able 
to fay what portion of unbalanced force there is a&ing 
at one and all of the prefiing points of the machine, and 
what will be the motion of every part of it in confe- 
quence of this overplus, we have acquired no know¬ 
ledge that can be of fervice to us. We have been con¬ 
templating, not a working machine, but a fort of ba¬ 
lance. But, by reafoning about thefe unbalanced forces 
in the fame Ample manner as about the fall of heavy 
bodies, we were able to difeover the momentary accele¬ 
rations of every part, and the fen Able motion which it' 
would acquire in any affigned time, if all the circum- 

ftances remain the fame. We found that the reiults, 
although deduced from unqueftionable principles, were 
quite unlike the obferved motions of mofl working ma¬ 
chines. Proceeding ftiil on the fame principles, we 
confidered this deviation as the indication, and the pre- 
cife meafure, of fomething which we had not yet at¬ 
tended to, but which the deviation brought into view, 
and enabled ns to afeertain with accuracy. Thefe are 
the changes which happen in the exertions of our ac¬ 
tuating powers by the velocity with which we find it 
convenient to make them a6l. Thus we learn more of 
the nature of thofe powers ; and we found it neceffary 
to diftingnifh carefully between the apparent magni¬ 
tude of our actuating power and its real exertion in do¬ 
ing our work. This confideration led us to a funda¬ 
mental propolition concerning all working machines 
when they have attained an uniform motion ; namely, 
that the power and refiftance then really exerted on the 
machine precifely balance each other, and that the ma¬ 
chine is precifely in the condition of a ileelyard loaded 
with its balanced weights, and moved round its axis by 
fome external force diftin& from the power and the 
weight. We found that this force is the previous over¬ 
plus of impelling power, before the machine had acqui¬ 
red the uniform motion ; and on this occafion we learny 
ed to eflirnate the effedt produced, by the momentum 
(depending on the form of the machine) of the quan¬ 
tity of motion produced in the whole affemblage of 

31 power, refillance, and machine. 
Theory of * The theory of machines feemed to be now' brought 

Ift’irinC*S ^ck to that fimplicity of equilibrium which we had 

cate!efpe- ^ was imPerfe& a foundation fora theory ; but in 
dally of the availing ourfelves of the maxim founded on this, ge- 
fuch as re- neral propofition, we faw that the equilibrium is of a 
dprocate. very different kind from a quiefeent equilibrium. It 

neceffarily involves in it the knowledge of the momen¬ 
tary accelerations and their momenta; without which we 

fhould not perceive that one (late of motion is more ad¬ 
vantageous than another, becaufe all give us the fame 

proportion of forces in equilibrio. 
But this is not the only ufe of the previous know¬ 

ledge of the momentary accelerations of machines ; 

there are many cafes where the machine works in this 
very flate. Many machines accelerate throughout while 

performing tfieir work 5 and their efficacy depends en* 

tirely on the final acceleration. Of this kind is the 
coining prefs, the great forge or tilt mill, and fome 
other capital engines. The fleam engine, and the com¬ 
mon pump, are neceffarily of this clafs, although their 
efficacy is not eflimated by their final acceleration. A 
great number of engines have reciprocating motions in 
different fubordinate parts. The theory of all fuch en¬ 
gines requires for its perfe&ion an accurate knowledge 
of the momentary accelerations ; and we muft ufc the 

formulae contained in the firft part of this article. ^ 
Still, however, the application of this knowledge has Working 

many difficulties, which make a good theory of fuch ma-and return- 
chines a much more intricate and complicated matter ftr°kes. 

than we have yet led the reader to fuppofe. In molt 
of thefe engines, the whole motion may be divided in¬ 
to two parts. One may be called the working stroke, 

and the other in which the working points are brought 
back to a lituation which fits them for acting again, 
may be called the returning stroke. This return 
mull be effected either by means of fome immediate ap¬ 
plication of the actuating power, or by fome other 
force, which is counteracted during the working ftroke, 
and mult be confidered as making part of the refiltance. 
In the fleam engine, it is generally done by a counter¬ 
poise on the outer end of the great working beam. This 
mull be accounted a part of the refiftance, for it muff 
be raifed again ; and the proportions of the machine for 
attaining the maximum muff be computed accordingly. 
The quantity' of this counterpoifc mirll be adjlifted by 
other confiderations. It muft be fuch, that the defeent 
of the pump rods in the pit may juft employ the whole 
time that is neceffary for filling the cylinder with fleam. 
If they delcend more brifldy (which an unfkilful engi¬ 
neer likes to fee), this muft be done by means of a 
greater counterpoife, and this employs more power to 
raife it again. Defaguliers deferibes a very excellent 
machine for raifing water in a bucket by a man’s flep- 
ping into an oppofite bucket, and defeending by his 
preponderancy. When he conies to the bottom, he 
lleps out, goes up a flair, and finds the bucket return¬ 
ed and ready to receive him again. This machine is 
extremely fimple, and perhaps the beft that can be con¬ 
trived; and yet it is one of the mot likely to be a very 
bad one. The bucket into which the man fteps muft 
be brought up to its place again by a preponderancy 
in the machine when unloaded. It may be returned' 
fooner or later. It fhould arrive precifely at the fame 
time with the man. If fooner, it is of no ufe, and 
wattes powder in raifing a counterpoife which is need- 
lcfsly heavy : if later, time is loft : Therefore, the per¬ 
fection of this very fimple machine requires the judici¬ 
ous combination of two maximums, each of which varies 
in a ratio compounded of two other ratios. Suppofe 
the man to employ a minute to go up flairs 50 feet, 
which is very nearly what he can do from day to day 
as his only wrork, and fuppofe him to w^eigh 150 pounds, 
and that he adls by means of a fimple pulley—the maxi¬ 
mum for a lever of 'equal arms would require him to 

raife about 60 pounds of w^ater. But when all the 
other circumfiances are calculated, it will be found that 
he muft raife 138 pounds (negledling the inertia of the 
machine). He fhould raife 542 pounds 10 feet in a 
minute 5 and this is nearly the moft exadl valuation off 

a man’s work. 

There is the fame neceffity of attending to a variety 
• o& 
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or cireumftances in all machines which reciprocate in 
the whole or any confiderable part of their motion. 
The force employed for bringing the machine into an¬ 
other working pofition, muft be regulated by the time 
1 recchary for obtaining a new fupply of power ; and 
then the proportion of m to n muft be fo adjulted, that 
the work performed, divided by the whole time of the 
working and returning ilrokes, may give the greateft 

quotient- It is ftill a difficult tiling, therefore, to con- 
ftrudl a machine in the moll perfect manner, or even to 
fay what will be the performance of a machine already 
conftru<fled ; yet we fee that every circumftance is fuf- 

ceptible of accurate computation. 
With refpedl to machines which acquire a fort of 

uniform motion in general, although fubjecl to partial 
reciprocations, as in a pumping, llamping, forging en¬ 
gine, it is alio difficult to affign the rate even of this 
general uniform motion. We may, however, fay, that 
it will not be greater than if it were uniform through¬ 
out. Were it entirely free from fri&ion, it would be 
exactly the fame as if uniform ; becaufe the accelera¬ 
tions during the advantageous lituations of the impel¬ 
ling power would compenfate the retardations. But 
fri<flion diminifhes the accelerations) without diminiih- 

i'fjg the retardations. 

Uniformity 
of motion 
throughout 
is of great 
advantage. 

54 
How to at¬ 
tain this. 

We may conclude this article with fome obfervations 
tending to the general improvement of machines. 

Nothing contributes more to the perfection of a ma¬ 
chine, efpecially fuch as is maffive and ponderous, than 
great uniformity of motion. Every regularity of mo¬ 
tion walles fome of the impelling power ; and it is on¬ 
ly the greatell of the varying velocities which is equal 
to that which the machine would acquire if moving uni¬ 
formly throughout; for while the motion accelerates, 
the impelling force is greater than what balances the 
refillance then actually oppofed to it, and the velocity 
is lefs than what the machine would acquire if moving 
uniformly : and when the machine attains its greateft 
velocity, it attains it becaufe the power is then not 
aCting againft the whole refillance. In both of thefe 
lituations, therefore, the performance of the machine is 
lefs than if the power and refillance were exadly balan¬ 
ced ; in which cafe it would move uniformly. 

Every attention ffiould therefore be given to this, 
and we Ihould endeavour to remove all eaufe of irregu¬ 
larity. The communications of motion ihould be fo 
contrived, that if the impelled point be moving uniform¬ 
ly, by the uniform preffure of the power, the working 
point lhall alfo be moving uniformly. Then we may 
generally be certain, that the malTy parts of the ma¬ 
chine will be moving uniformly. When this is not 
done through the whole machine, there are continual 
returns of firains and jolts ; the inertia of the different 
parts aCting in oppofite directions. Although the whole 
momenta may always balance each other, yet the gene¬ 
ral motion is hobbling, and the points of fupport are 
llrained. A great engine fo conftru&ed, commonly 
caufes the building to tremble ; but when uniform mo¬ 
tion pervades the whole machine, the inertia of each 
part tends to preferve this uniformity, and all goes 
fmoothly. It is alfo deferving of remark, that when 
the communications are fo contrived that the uniform 
motion of one part produces uniform motion on the 
next, the preffures at the communicating points remain 
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con Rant or invariable. Now the accomplilhing or this 

is always within the reach of mechanics. ^ 
One of the moll ufual communications in machinery Beft Yours 

is by means of toothed wheels aCting on each other. It f°r the 

is of importance to have the-teeth fo formed, that the 
prelfure by w hich one .-of them A urges the other B pja*e 

round its axis lhall be conftantly the fame. It can ea- XXXIII, 

lily be demonilrated, that when this is the cafe, the fig-i* 
uniform angular motion of the one will produce a uni¬ 
form angular motion of the other : or, if the motions 
are thus uniform, the preffures are invariable. This is 
accomplilhed on this principle, that the mutual a&ions 
of folid bodies on each other in the way of preffure are 
perpendicular to the touching furfaces. Therefore let 
the tooth a prefs on the tooth b in the point C ; and 
draw the line FCI)E perpendicular to the touching fur- 
faces in the point C. Draw AF, BE perpendicular to 
FE, and let FE cut the line AB in D. It is plain, 
from the common principles of mechanics, that if the 
line FE, drawn in the manner now delcribed, always 
pafs through the fame jSoint D, wdiatever may be the 
Situation of the adling teeth, the mutual aflion of the 
wheels will always be the fame. It will be the fame 
as if the arm AD a£ted on the arm BD. In the trea¬ 
ties on the co'nftru&ion of mills, and other works of 
this kind, are many inllru&ions for the formation of the 
teeth of wheels ; and almoft every noted millwright has 
his own noftrums. MoR of them are egregioufly faul¬ 
ty in refpedl of mechanical principle. Indeed they are 
little elfe than inftru&ions how to make the teeth clear 
each other without itick'ng. Mr de la Hire firR point¬ 
ed out the above-mentioned principle, and juRly con¬ 
demned the common practice of making the fmall wheel 
or pinion in the form of a lantern (whence it alfo took 
its name), confiding of two round difks, having a num¬ 
ber of cylindrical fpokes(fig. 2.) The flighted infpedlion 
of this conilrudiion (hews that, in the different fituations 
of the working teeth, the line FCE continually changes 
its interfe&ion with AB. If the wheel B be very fmall 
in comparifon of the other, and if the teeth of A take 
deep hold of the cylindrical pins of B, the line of action 
EF is fometimes fo difadvantageoufly placed, that the 
preffure of the one wheel has fcarcely any tendency at 
all to turn the other. Mr de la Hire, or Dr Hooke, Epicycloid 

was, we think, the firR who invefligated the form merided by 
tooth which procured this conflant adlion between the ^ 
wheels ; and in a very ingenious differtation, published 
among the Memoirs of the Academy of Sciences at Pa¬ 
ris 1668, the former of thefe gentlemen fliews that this 
will be enfured by forming the teeth into epicycloids. 
Mr Camus of the fame Academy has publiffied an ela¬ 
borate differtation on the fame fubjedl, in which he pvo- 

fecutes the principle of Mr de la Hire, and applies it 
to all the variety of cafes which can occur in pradlice. 
There is no doubt as to the goodnefs of the principle ; 
and it has another excellent property, “ that the mu¬ 
tual adiion of the teeth is abfolutely without any fric¬ 
tion.” The one tooth only applies itfelf to the other, 
and rolls on it, but does not Ride or rub in the fmalleft 
degree. r his makes them lafl long, or rather does not 
allow them to wear in the lead. But the conftru&ion 
is furjcCt to a limitation which muft not be neglected. 
The teeth niiilt be fo made, that the curved part of the 
.tooth b is a&ed* on by a fiat part of the tooth a till it 

comes to the line AB in the courfe of its adlion ; after 
which 
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wliicli the curved part of a ads on a flat part of b; or 
the whole action of a on b is either completed, or only 

begins at the line AB, joining the centres of the 

wheels. 
36 Another form of the teeth fecures the perfedl uni- 

lrmtter formity of adlion without this limitation, which requires 
very nice execution. Let the teeth of each wheel be 
formed by evolving its circumference ; that is, let the 
tiding face GCH of the tooth a have the form of the 

curve traced by the extremity of the thread FC, un¬ 
lapped from the circumference. In like manner, let the 
ading face of the tooth b be formed by unlapping a 
thread from its circumference. It is evident, that the 
line FCE, which is drawn perpendicularly to the touch¬ 
ing furfaces in the point C, is juft the diredion or por¬ 
tion of the evolving threads by which the two ading 
faces are formed. This line muft therefore be the com¬ 
mon tangent to the two circles or circumferences of the 
wheels, and will therefore always cut the line AB in 
the famq point D. This form allows the teeth to ad 
on each other through the whole extent of the line 
FCE, and therefore will admit of feveral teeth to be 
ading at the fame time (twice the number that can be 
admitted in Mr de la Hire’s method). This, by divi¬ 
ding the preffure among feveral teeth, diminifhes its 
quantity on any one of them, and therefore diminiihes 
the dents or impreffions which they unavoidably make 
on each other. It is not altogether free from Aiding 
and fridion, but the whole of it can hardly be faid to 

' be fen Able. The whole Aide of a tooth three inches 
long, belonging to a wheel of ten feet diameter, ading 
on a tooth of a wheel of two feet diameter, does not 
amount to ^th of an inch ; a quantity altogether infig- 

niftcant. 
In the formation of the teeth of wheels, a fmall de¬ 

viation from thefe perfed forms is not perhaps of very 
great importance, except in cafes where a very large 
wheel drives a very fmall one (a thing which a good 
engineer will always avoid). As the conftrudion, how¬ 
ever, is exceedingly eafy, it would be unpardonable to 
omit it. Well formed teeth, and a great number of 
them ading at once, make the communication of mo¬ 
tion extremely fmooth and uniform. The machine 
works without noife, and the teeth laft a very long 
time without fenfiblv changing their fhape. But there 
are cafes, fuch as the pallets of clocks and watches, 
where the utmoft accuracy of form is of the greateft 
importance for the perfection of the work. 

Maxim for When heavy hampers are to be raifed, in order to 
the con- drop on the matters to be pounded, the wipers by which 
ftru&ion they are lifted fhould be made of fuch a form, that the 
offtamper$,q.ampcr may. pe rajfed by a uniform p re flu re, or with a 

motion almoft perfedly uniform. If this is not attended 
to, and the wiper is only a pin flicking out from the 
axis, the hamper is forced into motion at once. This 
occafions violent jolts to the machine, and great flrains 
on its moving parts and their points of fupport ; where¬ 
as, when they are gradually lifted, the inequality of de- 
fultory motion is never felt at the impelled point of the 
machine. We have feen pihons moved by means of a 
double rack on the pihon rod. A half wheel takes hold 
of one rack, and raifes it to the required height. The 
moment the half wheel has quitted that fide of the rack, 
it lays hold of the other Ade, and forces the pifton down 

p^ain. This is propofed as a great improvement \ cor- 
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reeling the unequable motion of the pifton moved in 
the common way by a crank. But it is far inferior to 
the crank motion. It occafions fuch abrupt changes 
of motion, that the machine is fliaken by jolts, Indeed 
if the movement were accurately executed, the machine 
would be fhaken to pieces, if the parts did not give 
way by bending and yielding. Accordingly, we have 
always obferved that this motion foon failed, and was 
changed for one that was more fmooth. A judicious 
engineer will avoid all fuch fudden changes of motion, 
efpecially in any ponderous part of a machine. 

When feveral Hampers, piftons, or other reciprocal 
movers, are to be raifed and depreffed, common fenfe 
teaches us to diftribute their times of adlion in a uni¬ 
form manner, fo that the machine may always be equal¬ 
ly loaded with work. When this is done, and the ob- 
fervations in the preceding paragraph attended to, the 
machine may be made to move almoft as fmoothly as if 
there were no reciprocations in it. Nothing ftiews the 
ingenuity of the author more than the artful yet Ample 
and effectual contrivances for obviating thofe difficul¬ 
ties that unavoidably arife from the very nature of the 
work that muft be performed by the machine, and of 
the power employed. The inventive genius and found 
judgment of Watt and Boulton are as perceptible to a 
fkilled obferver in thefe fubordinate parts of fome of 
their great engines, as in the original difeovery on which 
their patent is founded. In fome of thofe engines the 
inafs of deed matter which muft be put into motion* 
and this motion deftroyed and again reftored in every 
ftroke, is enormous, amounting to above an hundred 
tons. The ingenious authors have even contrived to 
draw fome advantages from it, by allowing a great want 
of equilibrium in certain poAtions ; and this has been 
condemned as a blunder by engineers who did not fee 

the ufe made of it. 
There is alfo great room for ingenuity and good The ur.a- 

choice in the management of the moving power, when V01(iahle in- 

it is fuch as cannot immediately produce the kind of^^^^ 
motion required for efFedling the purpofe. We men-p0wer 
tioned the converAon of the continued rotation of anbecompen- 
axis into the reciprocating motion of a pifton, and the^a{:edhy 

improvement which was thought to have been made on'ft^&iQn 
the common and obvious contrivance of a crank, by 
fubllituting a double rack on the-pifton rod, and the 
inconvenience ariftng from the jolts oceaAoned by this 
change. We have leen a great forge, where the engi¬ 
neer, in order to avoid the fame inconvenince ariftng 
from the abrupt motion given to the great Acdge ham¬ 
mer of feven hundred weight, reftfting with a Ave-fold 
momentum, formed the wipers into fpinils, which com¬ 
municated motion to the hammer almoft without any 
jolt whatever; but the refult was, that the hammer 
rofe no higher than it had been raifed in contadt with 
the wiper, and then fell on the iron bloom with very 
little efFedl. The caufe of its inefficiency was not guef- 
fed at ; but it was removed, and wipers of the common 
form were put in place of the fpirals. In this opera¬ 
tion , the rapid motion of the hammer is abfolutely ne- 
cefiary. It is not enough to lift it up ; it muft be tof- 

fed up, fo as to fly higher than the wiper lifts it, and to 

ftrike with great force the ftrong oaken fpring which 
is placed in its way. It comprefies this fpring, and is 

refle&ed by it with a conftderable velocity, fo as to hit 
the iron as if it had fallen from a great height. Had 
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it be'en allowed to fly to that height, it would have 
fallen upon the iron with fomewhat more force (becauie 
no oaken fpring is perfectly elaftic) ; but this would 

have required more than twice the time. 
In employing a power which of neceflity recipro¬ 

cate^ to drive machinery which requires a continuous 
motion (as in applying the (learn engine to a cotton or 
a grill mill), there alfo occur great difficulties. The 
neceffity of reciprocation in the firft mover wades much 
power; becaufe the inftrument which communicates 
fuch an enormous force mud be extremely ftrong, and 
be well fupported. The impelling power is waded in 
imparting, and afterwards dedroying, a vad quantity of 
motion in the working beam. The (kilful engineer will 
attend to this, and do his utmoft to procure the necef- 
fary drength of this fird mover, without making it a 
vad load of inert matter. He will alfo remark, that 
all the drains on it, and on its fupports, are changing 
their dire&ions in every droke. This requires particu¬ 
lar attention to the manner of fupporting it. If we 
obferve the beam engines which have been long ere£l- 
ed, we fee that they have uniformly fhaken the build¬ 
ing to pieces. This has been owing to the ignorance 
or inattention of the engineer in this particular. They 
are much more judicioufly eredfed now, experience ha¬ 
ving taught the mod ignorant that no building can 
withdand their defultory and oppofite jolts, and that 
the great movements mud be fupported by a frame¬ 
work independent of the building of mafonry which 

contains it (b). 

The engineer will alfo remark, that when a (ingle 
broke beam engine is made to turn a mill, all the com¬ 
munications of motion change the direction of their 
preffure twice every droke. During the working droke 
of the beam, one fide of the teeth of the intervening 
wheels is prefling the machinery forward ; but during 
the returning broke, the machinery, already in motion, 
is dragging the beam, and the wheels are acting with 
the other iide of the teeth. This occafons a rattling 
at every change, and makes it proper to fafliion both 
fides of the teeth with the fame care. 

It will frequently conduce to the good performance 
of an engine, to make the a&ion of the refiding work 
unequable, accommodated to the inqualities of the im¬ 
pelling power. This will produce a more uniform mo¬ 
tion in machines in which the momentum of inertia is 
inconfderable. There are fome beautiful fpecimens of 
this kind of adjudment in the mechanifrn of animal 

bodies. 
It is very cuftomary to add what is called a Fly to 

machines. This is a heavy di(k or hoop, or other mafs 
of matter, balanced on its axis, and fo connected with 
the machinery as to turn brifkly round with it. This 
may be done with the view of rendering the motion of 
the whole move regular, notwithdanding unavoidable 
inequalities of the accelerating forces, or of the relid- 

ances occaboned by the work. It becomes a Recu- 
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lator. Suppofethe refldance extremely unequal, and 
the impelling power perfectly condant ; as when a 
bucket wheel is employed to work one pump. When 
the pifton has ended its working droke, and while it is 
going down the barrel, the power of the wheel being 
fcarcely oppofed, it accelerates the whole machine, and 
the pidon arrives at the bottom of the barrel with a con- 
fiderable velocity. But in the rifing again, the wheel 
is oppofed by the column of water now preffing on the 
pidon. This immediately retards the wheel; and when 
the pidon has reached the top of the barrel, all the ac¬ 
celeration is undone, and is to begin again. The motion 
of fuch a machine is very hobbling : but the fuperplus 
of accelerating force at the beginning of a returning 
droke will not make fuch a change in the motion of 
the machine if vve connect the fly with it. For the ac¬ 
celerating momentum is a determinate quantity. There¬ 

fore, if the radius of the fly he great, this momentum 
will be attained by communicating a fmall angular mo¬ 
tion to the machine. The momentum of the fly is as the 
fquare of its radius; therefore it redds acceleration in this 
proportion; and although the overplusof power generates 
the fame momentum of rotation in the whole machine 
as before, it makes but a fmall addition to its velocity. 
If the diameter of the fly be doubled, the augmentation 
of rotation will be reduced to one-fourth. Thus, by gi¬ 
ving a rapid motion to a fmall quantity of matter, the 
great acceleration, during the returning droke of the 
pidon, is prevented. This acceleration continues, how¬ 
ever, during the whole of the returning ftroke, and at 
the end of it the machine has acquired its great eft velo¬ 
city. Now the working droke begins, and the over¬ 
plus of power is at an end. The machine accelerates 
no more; but if the,power is jud in equilibrio with the 
refldance, it keeps the velocity w hich it has acquired, 
and is Hill more accelerated during the next returning 
dreke. But now, at the beginning of the fubfequent 
working droke, there is an overplus of refldance, and a 
retardation begins, and continues during the whole rife 
of the pidon ; but it is inconflderable in comparifon of 
what it would have been without the fly ; tor the fly, 
retaining its acquired momentum, drags forward the red 
of the machine, aiding the impelling power of the 
wheel. It does this by all the communications taking 
into each ether in the oppoflte direction. The teeth 
of the intervening wheels are heard to drop from their 
former eontaft on one fide, to a contact on the other. 
By conlidering this procels with attention, wc caiily 
perceive that, in a few drokes, the overplus of power 
during the returning droke comes to be fo adjulted to 
the deficiency during the working dreke, that the acce¬ 
lerations and retardations exactly dedroy e'ach other, and 
every fncceeding droke is made with the fame velocity, 
and an equal number of drokes is made in every fuc- 
cecding minute. Thus the machine acquires a general 
uniformity with periodical inequalities. It is plain, 
that by fufficiently enlarging either the diameter or the 

weight 

(b) The gudgeons of a water-wheel fhould never red on the wall of the building. It (hakes it ; and if fet up 
foon after the building has been erected, it prevents the mortar from taking firm bond ; perhaps by (battering the 
calcareous crydals as they form. When the engineer is obliged to red the gudgeons in this way, they fhould be 
fupported by a block of oak laid a little hollow. This foftens all tremors, like the fprings of a wheel carriage. 

This pradtice would be very ferviceable in many other parts of the conftrudtion. 
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weight of the fly, the irregularity of the motion may 
be rendered as fmall as we pleafe. It is much better 

to enlarge the diameter. This preferves the fri&ion 
more moderate, and the pivot wears lefs. For thefe 
reafons, a fly is in general a confiderable improvement 
in machinery, by equalifing many exertions that are na¬ 
turally very irregular. Thus, a man working at a com¬ 
mon windlafs, exerts a very irregular preflure on the 
winch. In one of his pofitions in each turn he can ex¬ 
ert a force of near 70 pounds without fatigue, but in 
another he cannot exert above 25 ; nor rnuft he be 
loaded with much above this in general. But if a large 
fly be cone&ed properly with the windlafs, he will a£t 
with equal eafe and fpeed againft 30 pounds. 

This regulating power of the fly is without bounds, 
and may be nfed to render uniform a motion produced 
by the‘mod defultory and irregular power. It is thus 
that the mod regular motion is given to mills that are 
driven by a Angle droke deam engine, where for two 
or even three feconds there is no force prefiing round 
the mill. The communication is made through a maf- 
ftve fly of very great diameter, whirling with great ra¬ 
pidity. As foon as the impulfe ceafes, the fly, conti¬ 
nuing its motion, urges round the whole machinery with 

almod unabated fpeed. At this hsdant all the teeth, 
and all the joints, between the fly and the flrd mover, 
are heard to catch in the oppofite dire&ion. 

If any permanent change fliould happen in the im¬ 
pelling power, or in the relidance, the fly makes no ob¬ 
stacle to it&.producing its full effect on the machine ; 
-and it will be ohferved to accelerate or retard uniform¬ 
ly, till a new general fpeed is acquired exa6tly corre- 
fponding with this new power and reflflance. 

Many machines include in their conitru&ion move¬ 
ments which are equivalent with this intentional regula¬ 
tor. A flour mill, for example, cannot be better regu¬ 
lated than by its mildone : but in the Albion mills, a 
heavy fly was added with great propriety ; for if the 
mills had been regulated by their mildones only, then 
at every change of droke in the deam engine, the whole 

train of communications between the beam, which is the 
fird mover, and the regulating mildone, which is the 
very lad mover, would take in the oppofite direction. 
Although each drop in the teeth and joints be but a 
trifle, the whole, added together, would make a confi. 

derable jolt. This is avoided by a regulator immediate¬ 
ly adjoining to the beam. This continually prefles the 
working machinery in one dire&ion. So judicioufly 

were the movements of that noble machine contrived, 
and fo nicely were they executed, that not the lead noife 
was heard, nor the flighted tremor felt in the building. 

Mr Valoue’s beautiful pile engine employed at Wed- 
minder Bridge is another remarkable fitbance of the 
regulating power of a fly*. When the ram is drop- 

.ped, and its follower difengaged immediately after it, 
the horfes would indantly tumble down, becaufe the 
load, againd which they had been draining hard, is at 
once taken off; but the gin is conne&ed with a very 

large fly, which checks any remarkable acceleration, al¬ 
lowing the horfes to lean on it during the defcent of 

the load ; after which their draught recommences im¬ 

mediately. The fpindles, cards, and bobbins, of a cot¬ 
ton mill, are alfo a fort of flies. Indeed all bulky ma¬ 
chines of the rotative kind tend to preferve their mo¬ 

tion with fome degree of deadinefs, and their great mo- 
Sufpl.Vol.il Parti. 
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mentnm of inertia is as ufeful in this refpe& as it is'pre¬ 
judicial to the acceleration or any reciprocation when 
wanted. 

There is another kind of regulating fly, confiding of 41 

wings whirled brifldy round till the refidance of the air A bad con* 
prevents any great acceleration. This is a very bad^™^oa 
one for a working machine, for it produces its efFe£l by 
really wafting a part of the moving power. Frequently 
it employs a very great and unknown part of it, and 
robs the proprietor of much work. It fhould never be 

introduced into any machine employed in manufac¬ 
tures. . „ 

Some rare cafes occur where a very different regula- A conical 

tor is required ; where a certain determined velocity is pendulum 

found neceflary. In this cafe the machine is furnifhed,is the mo1* 

at its extreme mover, with a conical pendulum, con fid. 
ing of two heavy balls hanging by rods, which move in 
very nice and deady joints at the top of a vertical axis. 
It is well known, that when this axis turns round, with 

an angular velocity fuited to the length of thofe pendu¬ 
lums, the time of a revolution is determined. Thus, 
if the length of each pendulum be 39!- inches, the axis 
will make a revolution in two feeouds very nearly. If 

we attempt to force it more fwiftly round, the balls will 
recede a little from the axis, but it employs as long 
time for a revolution as before ; and we cannot make it 

turn fwifter, unlefs the impelling power be increafed 
beyond all probability ; in which cafe the pendulum 
will fly out from the centre till the rods arc horizontal, 
after which every enereafe of power will accelerate the 

machine very fenfibly. Watt and Boulton have applied 
this contrivance with great ingenuity to their deam en¬ 
gines, when they are employed for driving machinery 

for manufa6tures which have a very changeable refid¬ 
ance, and where a certain fpeed cannot be much depart- 
ed from without great inconvenience. They have con¬ 
nected this recefs of the balls from the axis (which 

gives immediate indication of an increafe of power or a 
diminution of refidance) with the cock which admits 
the deam to the working cylinder. The balls flying 
out, Caufe the cock to clofe a little, and diminifh the 

i up ply of deam. The impelling power diminifhes the 
next moment, and the balls again approach the axis, 

and the rotation goes on as before, although there may 
have occurred a very great excefs or deficiency of power. 
The fame contrivance may be employed to raife or lower 
the feeding fluice of a water mill employed to drive ma¬ 
chinery. 

A fly is fometimes employed fora very different pur- 
pofe from that of a regulator of motion—it is employ-A flyfomt- 

ed as a colletlor of power. Suppofe all reflflance remo-t,mcs co1' 
ved from the working point of a machine furnilhed with leasP°wer- 
a very large or heavy fly immediately conneded with 

the working point. When a fmall force is applied to 
the impelled point of this machine, motion will begin in 
the machine, and the fly begin to turn. Continue to 
prefs uniformly, and the machine will accelerate. This 
may be continued till the fly has acquired a very 
rapid motion, If at this moment a refilling body be 
applied to the working point, it will be acted on with 

very great force ; for the fly has now accumulated in 
its circumference a very great momentum. If a body 

were expofed immediately to the a&ion of this circum¬ 
ference, it would be violently llruck. Much more will 

it be fo, if the body be expofed to the adion of the 

O working 
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working point, which perhaps makes one turn while 

the flv makes a hundred. It will exert a hundred times 
more force there (very nearly) than at its own circum¬ 
ference. All the motion which has been accumulated 
on the fly during the whole progrefs of its acceleration 
is exerted in an inftant at the working point, multiplied 
by the momentum depending on the proportion of the 
parts of the machine. It is thus that the coining pi els 

performs its office ; nay, it is thus that the blackfmith 
forges a bar of iron. Swinging the great fledge ham- 

mer round his head, and urging it with force the whole 
- way, this accumulated motion is at once extmgmfhed by 

impact on the iron. It is thus we drive a nail; and it 
is thus that by accumulating a very moderate force ex¬ 
erted during four or five turns of a fly, the whole of it 
is exerted on a punch fet on a thick plate of iron, fuch 
as is employed for the boilers of fleam engines.^ . I he 

plate is pierced as if it were a bit of cheefe. This ac¬ 
cumulating power of a fly has occafioned many who 
think themfelves engineers to imagine, that a fly really 
adds power or mechanical force to an engine ; and, not 
undemanding on what its efficacy depends, they often 

place the fly in a fituation where it only added a ufelefs 
burden to the machine. It fhould always be made to 
move with rapidity. If intended for a mere regulator, 
it fhould be near the firft mover. If it is intended to 
accumulate force in the working point, it fhould not 

be far feparated from it. In a certain fenfe, a fly may 
be faid to add power to a machine, becaufe by accumu¬ 
lating into the exertion of one moment the exertions of 
many, we can fometimes overcome an obftacle that we 
never could have balanced by the fame machine unaid¬ 

ed by the fly. 
It is this accumulation of force which gives fuch an 

appearance of power to fome of our firft movers. When 
a man is unfortunately catched by the teeth of a paltry 

country mill, he is crufhed almoft to mummy. The 
power of the ftream is conceived to be prodigious ; and 
yet we are certain, upon examination, that it amounts 

to the preffure of no more than fifty or fixty pounds. 
But it has been a&ing for fome time ; and there is a 
milftone of a ton weight whirling twice round in a fe- 
cond. This is the force that crufhed the unfortunate 
man ; and it required it all to do it, for the mill flop¬ 
ped. We faw a mill in the neighbourhood of Elbing- 
roda in Hanover, where there was a contrivance which 
difengaged the milftone when any thing got entangled 
in the teeth of the wheels. It was tried in our fight 
with a head of cabbage. It crufhed it indeed, but not 
violently, and would by no means have broken a man s 

44 arm* 
Simplicity It is hardly neceffary to recommend fimplicity in the 
of conftruc-conftru&ion of machines. This feems now fufficientlv 
tion recom-underftood. Multiplicity of motions and communications 
mended. {ncreafes frictions ; increases* the unavoidable Ioffes by 

bending and yielding in every part ; expofes to all the 
imperfections of workmanfhip ; and has a great chance 
of being indiftin£lly conceived, and therefore conftrudled 
without fcience. We think the following conftrudtion 
of a capftan or crab a very good example of the ad¬ 
vantages of fimplicity. It is the invention of an un¬ 
taught but very ingenious country tradefman. 

Fig.3. EAB is the barrel of the capftan, (landing vertically 
in a proper frame, as ufual, and urged round by bars 
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fuch as EF. The upper part A of the barrel Is 17 45 
inches in diameter, and the lower B is 16. C isa 
ftrong pulley 16 inches in diameter, having a hook 
which takes hold of a hawfer attached to the load, powerful 
The rope ACB is wound round the barrel A, paftescapftan, 

over the pulley C, and is then wound round the barrel 
B in the oppofite direction. No farther description is 
neceffary, we think, to fhew that, by heaving by the 

bar F, fo as to wind more of the rope upon A, and un¬ 
wind it from B, the pulley C muft be brought nearer 
to the capftan by about three inches for each turn of 

the capftan ; and that this limple capftan is equivalent 
to an ordinal y capftan of the fame length of bar EF, 
and diameter of barrel B, combined with a 16 fold 

tackle of pulleys; or, in fliort, that it is 16 times more 
powerful than the. Common capftan ; free from the 

great lofs by fri£lion and bending of ropes, which 
would abforb a third of the power of a 16 fold tackle ; 
and that whereas all other engines become weaker as 
they multiply the power to a greater degree (unlefs they 
are proportionally more bulky), this engine becomes 
really ftronger in itfelf. Suppofe we v?anted to have 
it twice as powerful as at prefent ; nothing is neceffary 
but to cover the part B of the barrel with laths a quar¬ 
ter of an inch thick. In fhort, the nearer the two bar¬ 
rels are to equality, the more powerful does it become, , 
We give it to the public as an excellent capftan, and as 
fuggefting thoughts which an intelligent engineer may 

employ with great effeft. By this contrivance, and 
ufing an iron wire inftead of a catgut, we converted a 
common eight day clock into one which goes for two 

months. 

We intended to conclude this article with fome ob- 

fervations on the chief claffes of powers which are em¬ 
ployed to drive machinery ; fuch as water, wind, at- 
mofphoric preffure, gunpowder, and the force of men 
and other animals, giving fome notion of their abfolutc 
magnitudes, and the effeft which may be expelled from 

them. We fhould then have mentioned what has been 
difeovered as to their variation by a variation of veloci¬ 
ty. And we intended to conclude with an account of 
what knowledge has been acquired concerning fri&ion, 

and the lofs of power in machinery arifing from this 
caufe, and from the ftiffnefs of ropes, and fome other 
caufes : But we have not yet been able to bring thefe 
matters into a connected form, which would fuggeil the 
methods and means of farther information thereon. 

Wc muft endeavour to find another opportunity of 
communicating to the public what we may yet learn on 

thofe fubje&s. 

We have now eftablifhed the principles on which 

machines muft be conftru&ed, in order that they may 

produce the greateft effeft ; but it would be improper 
to difmifs the fubjedt without dating to our readers 
Mr Bramah’s new method of producing and applying 

a more confiderable degree of power to all kinds of ma¬ 

chinery requiring motion and force, than by any means 
at prefent praftifed for that purpofe, This method, 
for which oil the 3.1ft of March 1796 he obtained a 
patent, confifts in the application of water or other 

denfe fluids to various engines, fo as, in fome inftances, 
to 
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to caufe them to aCt with immenfe force ; in others, 
to communicate the motion and powers of one part of a 
machine to fome other part of the fame machine ; and, 
laftly, to communicate the motion and force of one ma- 

' chine to another, where their local fituations preclude 
the application of all other methods of connection. 

The fir It and rnoft material part of this invention will 
be clearly underftood by an infpeCtion of fig. 4. where 
“ A is a cylinder of iron, or other materials, fufficient- 

"ly ftrong, and bored perfectly fmooth and cylindrical ; 
into which is fitted the pifton B, which mult be made 
perfectly water-tight, by leather or other materials, as 
ufed in pump-making. The bottom of the cylinder 

mult alfo be made fufficiently ftrong with the other 
part of the furface, to be capable of refilling the great- 
eft force or ftrain that may at any time be required. 
In the bottom of the cylinder is infevted the end of the 
tube C ; the aperture of which communicates with the 
infide of the cylinder, under the piiton B, where it is 
{hut with the fmall valve D, the fame as the fuCtion- 
pipe of a common pump. The other end of the tube 
C communicates with the fmall forcing pump or injec¬ 
tor E, by means of which water or other denfe fluids 
can be forced or injeCted into the cylinder A, under the 
pifton B. Now, fuppofe the diameter of the cylinder 
A to be 12 iftches, and the diameter of the pifton of 
the fmall pump or injeCtor E only one quarter of an 
inch, the proportion between the two furfaces or ends 
of the faid piftons will be as I to 2304 ; and fuppofing 
the intermediate fpace between them to be filled with 
water or other denfe fluid capable of fufficient refifi¬ 
ance, the force of one pifton will aCt on the other juft 

in the above proportion, viz. as 1 is to 2304. Suppofe 
the fmall pifton in the injeCtor to be forced down when 
in the aCt of pumping or rnjeCting water into the cylin¬ 

der A, with the power of 20 cwt. which could eafily 
be done by the lever H ; the pifton B would then be 

moved up with a force equal to 20 cwt. multiplied by 
2304. Thus is conftruCted a hydro-mechanical engine, 
whereby a weight amounting to 2304 tons can be rai¬ 
led by a Ample lever, through equal fpace, in much 

lefs time than could be done by any apparatus conftruc- 
ted on the known principles of mechanics ; and it may 

be proper to obferve, that the effeCt of all other mecha¬ 
nical combinations is counteracted by an accumulated 
complication of parts, which renders them incapable of 
being ufcfully extended beyond a certain degree ; but 

in machines aCted upon or conftruCted on this principle, 
every difficulty of this kind is obviated, and their pow¬ 

er fubjeCt to no finite reftraint. To prove this, it will 
be only neceffary to remark, that the force of any ma¬ 
chine aCting upon this principle can be increafed ad in- 

jinitum, either by extending the proportion between the 
diameter of the injeCtor and the cylinder A, or by ap- 
plying greater power to the lever H. 

“ f'ig* 5* reprefents the feCtion of an engine, by which 
very wonderful effeCts may be produced inltantaneoufly 
by means of compreffed air. AA is a cylinder, with 
the pifton B fitting air-tight, in the fame manner as de- 
feribed in fig. 4. C is a globular vefTel made of cop¬ 
per, iron, or other ftrong materials, capable of refifting 

immenfe force, fimilar to thofe of air guns. D is a 
ftrong tube of fmall bore, in which is the flop-cock E. 

One of the ends of this tube communicates with the 

cylinder under the pifton B, and the other with the 
globe C. Now, fuppofe the cylinder A to be the fame; 
diameter as-that in fig. 4. and the tube D equal to one 
quarter of an inch diameter, which is the fame as the 
injeCtor fig. 4. : then, fuppofe that air is injeCted into 
the globe C (by the common method), till it preffes 
again ft the cock E with a force equal to 20 cwt. which 
can eafily be done ; the confequence will be, that when 
the cock E is opened, the piiton B will be moved in 
the cylinder AA with a power or force equal to 2304 
tons ; and it is obvious, as in the cafe fig. 4. that any 
other unlimited degree of force may be acquired by 
machines or engines thus conftruCted. 

“ Fig. 6. is a feCtion, merely to (hew how the power 
and motion of one machine may, by means of fluids, be 
transferred or communicated to another, let their di- 
ftance and local fitnation be what they may. A and B 
are two fmall cylinders, fmooth and cylindrical ; in the 
infide of each of which is a pifton, made water and air 
tight, as in figs 4. and 5. CC is a tube conveyed un¬ 
der ground, or othervvife, from the bottom of one cy¬ 
linder to the other, to form a communication between 
them, notwitliflanding their diftance be ever fo great ; 
this tube being filled with water or other fluid, until it 
touch the bottom of each pifton ; then, by depreffing 
the pifton A, the pifton B will be railed. The fame 
effeCt will be produced vice verfa : thus bells may be 
rung, wheels turned, or other machinery’ put invifibly 
in motion, by a power being applied to either. 

“ Fig. 7. is a feCtion, fhewing another indance of com¬ 
municating the aCtion or force of one machine to ano¬ 
ther ; and how water may be raifed out of wells of any 
depth, and at any diftance from the place where the 
operating power is applied. A is a cydinder of anyr in¬ 
quired dirnenlions, in which is the working pifton B, 
as in the foregoing examples : into the bottom of this 
cylinder is inferted the tube-C, which mayr be of lefs 
bore than the cylinder A. This tube is continued, in 
any required direction, down to the pump cydinder D, 
fuppofed to be fixed in the deep well EE, and forms a 

junCtion therewith above the pifton F ; which pifton 
has a rod G, working through the fluffing-box, as is 
ufual in a common pump. To this rod G is connected, 
over a pulley or othervvife, a weight H, fufficient to 

overbalance the weight of the water in the tube C, and 
to raife the pifton ¥ when the pifton B is lifted : thus, 
fuppofe the pifton B is drawn up by its rod, there will 
be a vacuum made in the pump cydinder D, below the 
pifton F ; this vacuum will be filled with water through 
the fuCtion pipe, by the preffure of the atmofpherej as 
in all pumps fixed in air. The return of the pifton B, 
by being prefTed downwards in the cylinder A, will 
make a ftroke of the piiton in the pump cylinder D, 
which may be repeated in the ufual way by the motion 
of the pifton B, and the aCtion of the water in the tube 

C. The rod G of the pifton F, and the weight H, 
are not neceffary in wells of a depth where the atmo- 

fphere will overbalance the , water in the fuCtion of the 
pump cylinder D, and that in the tube C. The fmall 

tube and cock in the ciftern I, are for the purpofe of 
charging the tube C.” 

That thefe contrivances are ingenious, and may oc- 

cafionally prove ufeful, we are not inclined to contro¬ 

vert ; but we muft confefs, that the advantages of them 
O 2 appear 
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appear not to us fo great as to their author. Why 
they do not, we need not explain to any man who, 
with a fuffieient degree of mechanical and mathematical 
knowledge, has perufed this article with attention. 
Mr John Luccock, however, of Marley, near Leeds, 
thinks fo very differently from us on this fuhjedt, that, 
on Mr Bramah’s principle, he propofes to apply water 

or other denfe fluids, fo as to make them fupply the 
place of fleam in what is commonly called the fleam en¬ 

gine. He calls his engine the paradoxical machine ; and 

NERY, 
he got a patent for it on the 28th of February 1799, 
though it differs in nothing from Mr Bramah’s ma¬ 
chine, reprefented by fig. 4* except that the tube C in 
the paradoxical machine is fupplied with water, not by 
means of a forcing pump, but from a ciilern elevated to 
fuch a height as, that the water defending through 
the tube may produce its effect merely by its weight. 
Whether this variation, for it is no improvement, of 
Mr Bramah’s machine, intitled its author to a patent, it 

is not our bufinefs to inquire. 

Macpher- 
fon. 

MAC 
MACPHERSON (James, Efq 5), was born in the 

parifh of Kingufie, and county of luvernefs, in the year 
iy^8. His father was a farmer of no great affluence ; 
and young Macpherfon received the earlier part of his 
education in one of the parifh fchools in the diftridl 
called Badenoch. By an anonymous writer in the E- 
dinbuvgli Magazine, he is faid to have been educated in 
the grammar fchool of Inverncfs, and he may, for 
ought that we know to the contrary, have fpent a year 

in that feminary ; but we rather think that he went di¬ 
rectly from a country fchool to the univerfity of Aber¬ 
deen. At this our readers need not be furprifed ; for 
at the period to which we refer, fome of the parochial 
fclioolmafters in Scotland, and more efpeciaUy in the 
Highlands, were men eminent for tafte and claffical li¬ 

terature. 
It was in the end of OCtober or the jft of November 

1752, that James Macpherfon entered the King’s Col¬ 
lege ; where he difplayed more genius than learning, 
entertaining the fociety of which he was a member, and 
even diverting the younger part of it from their ftudics, 

by his humorous and doggerel rhimes. About two 
years after his admiffion into the univerfity, the King’s 
College added two months to the length of its annual 

feffion or term ; which induced Macpherfon, with many 
other young men, to remove to the Marifchal College, 
where the feffion continued fhort ; and it is this cir- 
cumftance which leads us to fuppofe that his father was 

not opulent. 
Soon after he left college, and perhaps before he left 

it, he was fchoolmafter of Ruthven, or Riven, of Bade- 
nocb ; and we believe he afterwards delighted as little 

as his great antagonift Johnfon in the recolle&ion of 
that period when he was compelled, by the narrownefs 

of his fortune, to teach boys in an obfeure fchool. It 
was during this period, we think in 1758, that he pub- 
lifhed The Highlander, an heroic poem in fix cantos, 
!2mo. Of this work, as we have never feen it, we 
can fay nothing. By the anonymous writer already 
quoted, it is mentioned as a “ tiffue of fuftian and ab- 
furdity 5” whilft others, and they too men of learning 
and chara&er, have affured us, that it indicated confi- 

derable genius in fo young an author. 
Soon after this publication, Mr Macpherfon quitted 

his fchool, and was received by Mr Graham of Bal- 
gowan into his family^as tutor to his fons ; an employ¬ 
ment of which he was not fond, and to which he was 
not long condemned. In the year 1760 he furprifed 
the world by the publication of Fragments of Ancient 
Poetry, collected in the Highlands of Scotland, and Tranf- 
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latcd from the Gaelic or Frfe Language, 8vo. Thefe 
fragments, which were declared to be genuine remains 
of ancient Scottifh poetry, at their fir ft appearance de¬ 
lighted every reader ; and fome very good judges, and 
amongft the reft Mr Gray, were extremely warm in 
their praifes. Macpherfon had intended to bury them 
in a Scotch magazine, but was prevented from fo in¬ 

judicious a ftep by the advice of a friend. He pub- 
Iifhed them therefore in a pamphlet by themfelves, and 
thus laid the foundation of his future fortune. 

As other fpecimens were faid to be recoverable, a 

fubfeription was fet on foot by the Faculty of Advo¬ 
cates at Edinburgh, to enable our author to quit the 
family of Balgowan, perambulate the Highlands, and 

fecure, if he could, the precious treafure. He engaged 
in the undertaking, and was fucceisful ; for all who 
poffeffed any of the long-famed works, vied with each 
other in giving or fending them, to a man who had 

fhewn liiinfelf fo capable of doing them juftice. 
With his colledion cf poeins, and fragments of 

poems, he went to London ; and tagging them toge¬ 
ther in the form which he thought bell, he publiftied,, 

in 1762, Fingal, an Ancient Epic Poem, infix books, 
together with feveral other poems, compofed by Gffian 

the foil of Fingal, tranflated from the Gaelic.language*. 
4to. The fubjedl of this epic poem is an invafion of 
Ireland by Swaran king of Lochlin. Cuchullin, gene¬ 

ral of the Iriftt tribes during the minority of Cormaty 
king of Ireland, upon intelligence of the invafion, af- 
fembled his forces near Tura, a caftle on the coaft of 
Ulfter. The poem opens with the landing of Swaran ; 
councils are held, battles fought, and Cuchullin is at 
laft totally defeated. In the mean time, Fingal, king' 
of the Highlands of Scotland, whofe aid had been foli- 
cited before the enemy landed, arrived, and expelled 
them from the country. This war, which continued 

but fix days and as many nights, is, including the epi- 

fodes, the ftory of the Poem. The feene, the heath of 
Lena, near a mountain called Cromleach in Ulfter. This- 

poem alfo was received with equal applaufe as the pre¬ 

ceding Fragments. 
The next year lie produced Femora, an ancient epie- 

poem, in eight books ; together with feveral other 
poems compofed by Ofiian fon of Fingal, 4-to ; which, 
though well. received, found the public fomewhat lefs 

difpofed to beftow the fame meafure of applaufe. Tho* 
thefe poems had been examined by Hr Blair and others, 
and their authenticity afferted, there were not wanting 
fome of equal reputation for critical abilities, who either 

doubted or declared their difbelief of the genuinenefs of 
them. 

Macphcr- 
fon. 
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them. Into this queftion it would be fuperfluous to 
enter here particularly, as we have faid enough on it 

elfewhere. See Os si an, Encycl. 
That any man fhould fuppofe Macpherfon, after his 

tranflation of Homer, the author of the poems which 
he aferibes to Offian, appears to us very extraordinary ; 
and it is little lefs extraordinary, that any one fhould, 
for a moment, believe in the exigence of manuferipts of 

tbefe poems of very high antiquity. Part of them he 
undoubtedly received in mar.ufcript from Macdonald of 
Clanronald ; but we can affirm, on the bed authority, 
that the faid manufeript was written at different times 
by the Macvurichs, hereditary bards to that family. 
He may likewife have received ffiort tnanuferipts elfe- 
where ; but every Highland gentleman of learning and 

of candour (and none elfe have a right to decide on this 
queftion), declares, that by much the greater part of 
the poems had been preferved in fragments and popular 
fongs from a very remote age by oral tradition. 1 o 
thefe fragments Macpherfon and his affociates (a) gave 
form ; and it was by uniting together fragments of dif¬ 
ferent ages, that he inadvertently furniftied Gibbon and 
others with the opportunity of objecting, that the 
poems are fometimes inconfiftent with the truth of hi- 
ftory. This, however, is no folid obje&ion to their 
authenticity ; for every Weft Highlander fixty years 

of age remembers to have heard, in his youth, great 
part of thofe poems repeated by old men ; and is con¬ 
fident that, many centuries ago, the names of Fiune 
Mackuil (Fingal), and of Offian’s other heroes and he¬ 

roines, were as familiar to a Highland ear, as the names 
of Agamemnon, Hedtor, Helen, &c. were to a Gre¬ 

cian ear at the time when the poems of Homer were 
reduced into their prefent form. For the fubftance of 

the poems, this is fuch evidence as none will rejedl who 
does not prefer his own cobweb theories to the united 

teftimony of a whole people. 
With refpedl to authenticity, the poems of Offian 

have indeed been compared with the poems of Rowley ; 
but the comparifon is abfurd. The poems of the Cel¬ 
tic bard were not found in an old cheft, and prefented 
to a people who had never before heard either of them 
or of their author ; they were the popular fongs and 
traditions of ages collected together, and reduced into 
form, with additions occalionally made by the tranfla- 

tor. It is ridiculous to afk how thefe fongs and ftories 
could be fo long preferved among a rude and illiterate 

people ; for it is only among fuch a people, whofe ob¬ 
jects of purfuit are too few to occupy all their atten¬ 
tion, that the exploits of their anceftors can be handed 
down by tradition ; and the moft ferious obje&ion which 

we have ever met with to the tranfiator’s account of 
the origin of the poems, arifes from his having pretend¬ 
ed that he received the greater part of them in old ma¬ 

nuferipts. 
After the publication of Offian’s poems, by which 

we have reafon to believe that he gained twelve hun¬ 
dred pounds, Mr Macpherfon was called to an employ¬ 
ment which withdrew him, for fome time, both from 

the ir.ufes and from his country. Captain Johnftone was 
appointed governor of Penfacola, and Mr Macpherfon ,. 

accompanied him as his fecretary, being at the lame 
time made furveyor-general of the Floridas. If our 
memory does not deceive us, fome difference arofe be 
tween the principal and his dependant, and they parted 
before their return to England. Having contributed 
his aid to the fettlement of the civil government of that 
colony, he vifited feveral of the Weft India iflands, and 
fome of the provinces of North America, and returned 
to England in the year 1766, where he retained for 

life his falary as furveyor, which we believe was L. 200 

a-year. 
He foon returned to his ftudies, and in 1771 Pr°du- 

ced An Introduction to the Ilt/lory of Great Britain and 
Ireland, 4*0 ; a work which he fays, “ without any of 
the ordinary incitements to literary labour, he was in¬ 

duced to proceed in by the foie motive of private a- 
mufement.” The fubjed of this performance, it might 
reafonably be fuppofed, would not excite any violent 
controverfial acrimony ; yet neither it nor. its author 
could efcape from feveral moft grofs and bitter invec¬ 

tives ; for fome of which he perhaps gave too great 

occafion. 
His next performance produced him neither reputa¬ 

tion nor profit. In 1773 publifhed, "The Iliad of 
Homer, tranflated in two volumes 4to ; a work fraught 
with vanity and felf-eonfequence, and which met with 
the moft mortifying reception from the public. . It was 
condemned by the critics, ridiculed by the wits, and 
neglected by the world. Some of his friends, and par¬ 
ticularly Sir John Elliott, endeavoured to refeue it from 

contempt, and force it into notice. Their fuccefs was 

not equal to their efforts. 
About this time feems to be the period of Mr Mac- 

pherfon’s literary mortifications. In 1 773 Dr Johnfon 

and Mr Bofwell made the tour to the Hebrides ; and' 

in the courfe of it, the former took fome pains to exa¬ 
mine into the proofs of the authenticity of Offian. I he* 

refult of his inquiries he gave to the public in 1775> *n 
his narrative of the tour ; and his opinion was unfa¬ 
vourable. “ I believe they (/. the poems, fays he),, 
never exifted in any other form than that which we have 
feen. The editor or author never could (hew the ori¬ 

ginal ; nor can it be fhewn by anyr other. To revenge 
reafon able incredulity by refufing evidence, is a degree 
of infolence with which the world is not yet acquaint¬ 
ed ; and ftubborn audacity is the laft refuge of guilt. 

It would be eafy to fhew it if he had it. But whence 
could it be had ? It is too long to t^e remembered, and 
the language had formerly nothing Vritten. He has 
doubtlefs inferted names that circulate in popular ftories, 
and may have tranflated fome wandering ballads, if any 

can be found ; and the names and fome of the images, 
being recolleded, make an inaccurate auditor imagine 

that he has formerly heard the whole.” 
Again, he fays, “ I have yet fuppofed no impoftor 

but in the publifher ; yet I am far from certainty, that 

fome tranfiations have not been lately made, that 
may, 

(a) We have been affiured that he had affociates : and that for the defeription of CuchulhVs chariot in par-: 

ticular he was indebted to Mr Macpherfon of Stramazhie ; a man of native genius, and though not poftefTed ox. 

very extenfive erudition, well acquainted with Gaelic poetry. 
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Macpher- may now be obtruded as parts of the original 

.19 ,^on* work. 
v.. “ Credulity on the one part is a ftrong temptation 

to deceit on the other, efpecially to deceit of which.no 
perfonal injury is the confequence, and which flatters 
the author with his own ingenuity. The Scots have 
fomething to plead for their eafy reception of an im¬ 
probable fi&ion : they are feduced by their fondnefs for 
their fnppofed anceftors. Neither ought the Englilh to 
be much influenced by Scots authority ; for of the pall: 
and prefent ftate of the whole Erfe nation, the Low- 

landers are at leaft as ignorant as ourfelves. To be ig¬ 
norant is painful ; but it is dangerous to quiet our un- 
cafinefs by the delulive opiate of hafty perfuafion.” 

Thefe reafonings, if reafonings they can be called, 
might have been eafily anfwered, had not Maepherfon 
pretended to the poffeffion of at leaft one manufcript 
which certainly never exifted. He did, however, at¬ 
tempt to anfwer them ; but adopted a mode of pro¬ 
ceeding which tended only to convince the world that 
Johnfon’s opinion had fome foundation, and that the 
editor of Offian had more imagination than found judge¬ 
ment. Prompted by his evil genius, he fent a menacing 
letter to his illuftrious antagonift, which produced the 

fallowing brief but fpirited reply ; 

“ Mr James Maepherfon, No date. 
I received your foolifh and impudent letter. Any 

violence that fhall be offered to me, I will do my beft 
to repel ; and whatt 1 cannot do for myfelf, the law 
fhall do for me ; for I will not be hindered from expo- 
fing what I think a cheat, by the menaces of a ruffian. 
What! Would you have me retradt ? I thought your 
work-an impofition : I think fo ftill ; and, for my opi¬ 
nion, I have given reafons, which I dare you to refute. 
Your abilities, fince your Homer, are not fo formidable ; 
and what I hear of your morality, inclines me to believe 
rather what you fhall prove than what you fhall 

fay.” 

Whether this letter ffiewed to Maepherfon the im¬ 
prudence of his conduct, or that he had been made fen- 
iible of his folly by the interpofition of friends, we 
know not, but certain it is, we hear no more afterwards 
of this ridiculous affair, except that our author is fup- 
pofed to have affifted Mr Macnicol in an anfwer to Dr 

Johufon’s Tour, printed in 1779. This fuppofition 
we are enclined to eonfider as well-founded, becaufe we 
have been told by a gentleman of veracity, that Mr 
Macnicol affirms, that the feurrility of his book, which 
conftitutes a great part of it, was inferted, unknown to 
him, after the manufcript was fent for publication to 
London. 

In 1775 Maepherfon publifhed The Hi/lory of 
Great Britain from the R ft oration to the Acceffiion of the 
Houfe of Hanover, in two volumes qto ; a work in our 
opinion of great merit, though by one party it has been 
induftrioufly, and, we are forry to add, too fuccefsfully, 
decried. As an hiftorian, our author could not indeed 
boaft the attic elegance of a Robertfon, the fplendour 
of a Gibbon, or the philofophical profundity of a Hume; 
but his ftyle, though it has fometimes been the avowed, 
was not the real, caufe of the coldnefs with which his 
hiftory was received. The writer of this fketch once 
faw a gentleman of rank, and of the Whig intereft, 

m turn over one of Macpherfon’s volumes, and heard him 

fay, upon (hutting the book, “ I cannot bear that Marker, 
work.” He was afked if he thought the narrative 
falfe ? and he replied, “ No ! it is too true ; but I can- 
not bear it, becaufe it gives me a bad opinion of tliofe 
great men to whom I have been accuftonied to look 
back With reverence as to the faviours of iny coun¬ 

try.” 
That it has been abhorred by others on the fame ac¬ 

count, we have not a doubt ; and yet language has no 
name t’oo contemptuous for tliofe who will not follow 

Truth whitherfoever (he may lead them ; or who, on 
the abfurd pretence of having already made up their 
minds, will not lludy the evidence on both tides of a 
difputed queftiori in our national hiftory. A man needs 
not furely difapprove of the Revolution, or of the fub- 
fequent fettlements, though he fhould lind complete 
proofs that Danby and Sunderland were crooked poli¬ 
ticians, that Marlborough was ungrateful, or even that 
King William himfelf was not that upright and difin- 
terefted character which from their infancy they have 
been taught to believe. It is no uncommon thing for 
Divine Providence to accomplifh good ends by wicked 
inftruments. Every Proteftant furely confiders the Re¬ 
formation 3S one of the mod bleffed events that have ta¬ 
ken place in the world fince the firft preaching of the 
gofpel of Chrift ; yet he would be a hardy champion 

who fhould undertake to vindicate the motives which 
influenced the condudl of the firft reformers-r—of Hen¬ 
ry VIII. for inftance, or even of Luther himfelf. And 
why may not the Revolution be confidered as in the 
higheft degree beneficial to the country, though the 

condudl of fome of thofe who brought it about fhould 
be found to be fuch as Maepherfon reprefents it ? 

That author certainly adled with great fairnefs ; as 
together with the hiftory he publifhed the proofs upon 
which his fadls were founded, in two quarto volumes, 
intitled, Original Papers, containing the fecret Hiftory of 

Great Britain, from the Rejloration to the Acceffion of the 
Houfe of Hanover ; to which are fie fixed. Ext rath from 
the Life of fames II. as written by himfelf. Thefe pa¬ 

pers were chiefly coliedted by Mr Carte, but are not all 
of equal authority They, however, clear up many ob- 
feurities, and fet the characters of many perfons in pall 
times in a different light from that in which they have 

been ufually viewed. On this account we have no he- 
fitation tp fay, that he who is capable of facriiicing pre¬ 
judice to truth, and wifhes to underhand the politics of 
the reigns of James, and William, and Anne, fhould 
ftudy with care the volumes of Maepherfon. 

Soon after this period, the tide of fortune flowed 
very rapidly in Mr Macpherfou’s favour, and his ta¬ 
lents and induftry were amply fufficient to avail himfelf 
of every favourable circumilaiice which arofe. The 
refiftance of the Colonies called for the aid of a ready 

writer to combat the arguments of the Americans, and 
to give force to the reafons which influenced the con¬ 
duct of government, and he wasfeledted for the purpofe. 
Among other things (of which we fhould be glad to 
receive a more particular account), he wrote a pamph¬ 
let, which was circulated with much induftry, intitled, 
The Rights of Great Britain affierted againft the Claims 

of the Colonies ; being an Anfwer to the Declaration of the 
General Congrefs, Bvo, 1776, and of which many 
editions were publifhed. He alfo was the author of 

A Jhort Hiftory of Oppofiiion during the Lift Sffiion of 

Parliament, 
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Macjher- Parliament, 8vo, 1779; a pamphlet which, on account 

fon. 0f Jts merit, was by many afcribed to Mr Gibbon. 
—-v- J3ut a more lucrative employment was conferred on 

him about this time. He was appointed agent to the 
nabob of Arcot, and in that capacity exerted his talents 

in feveral appeals to the public in behalf of his client. 
Among others, he publifhed, Letters from Mahommed 
Ah Chan, Nabob of Arcot, to the Court of Direffors ; 
to which is annexed, a State of Faffs relative to Tanjore, 
with an Appendix of Original Papers, 4to, 1777 ; and 
lie was fuppofed to be the author of The Hi/lory and 
Management of the Eajl India Company from its Origin 
in 1600 to the prefent Times, vol. i. containing the af¬ 
fairs of the Carnatic, in which the rights of the nabob 
are explained, and the injuflice of the Company proved, 

4 to, 1779* 
In his capacity of agent to the nabob, it was proba¬ 

bly thought requifite that he fhould have a feat in the 
Britifh Parliament. He was accordingly in 1780 cho- 
fen member for Camelford; but we do not recollect that 

he ever'attempted to fpeak in the Houfe. Pie was alfo 

rechofen in 1784 and 1790. 
He had purchafed, we think before the year 1790, 

an eflate in the parifh in which he was born; and chan¬ 

ging its name from Relz to Belville, built on it a large 

M A G N 

IN natural philofophy.—Our intention in the prefent 
article was principally to give a more diflm£l account 

of the theory of Mr FEpinus than is contained in the 
article Mag set ism of the Encyclopedia Britannic a, re¬ 

ferring for proof and illuflration to the many fadls con¬ 
tained in that article : but, on more mature confidera- 

tion, we concluded, that this method would fret and 
confufe the reader by continual references, and leave but 
a feeble impreffion at laft. We have therefore prefer- 
red the putting the whole into the form of a fhort trea- 
tife on magnetifm, fimilar to our fupplementary article 
of Electricity. This, we hope, will be more per- 
fpicuous and fatisfaclory ; ftill leaving to the reader the 
full ufe of all the information contained in the article 

Magnetism of the Di&ioniry. 
Hrafons The knowledge which the ancient naturalifts pofleff- 
whythe ed of this fubjedl was extremely imperfect, and affords, 
ancients think, the flronged proof of their ignorance of the 

*ere true method of philolophifing ; for there can hardly be 

nS named any objed of phyfical refearch that is more cu- 

philofophy. rions in itfelf, or more likely to engage attention, than 
the apparent life and a&ivity of a piece of rude unor- 
ganifed matter. This had attra&ed notice in very ear¬ 
ly times ; for Thales attributed the chara&eriflic phe- 
n menon, the attraction of a piece of iron, to the agen¬ 

cy of a mind or foul refiding in the magnet. Philofo- 
phers, as they were called, feem to have been contented 
with this lazy notice of a flight fuggeftion, unbecoming 
an inqutrer, and rather fuch as might be expeCted from 
the mofl incurious peafant. Even Ariflotle, the mofl 
zealous and the moll fyflematic fludent of Nature of 
whofe labours we have any account, has collected no in¬ 

formation that is of any importance. We know that the 
general imperfection of ancient phyfics has been afcribed 

to the little importance that was attached to the know- 

1 ] MAG 
and elegant manfion, commanding a very romantic and Macpher- 

piClurefque view ; .and thither he retired, when his Ma°nn’ia< 
health began to fail, in expedition of receiving benefit 

from the change of air. He continued, however, to 
decline ; and after lingering fome time, died at his feat 

at Belville, in Invernefs, on the 17th of February 

1796. 
He appears to have died in very opulent circumflan- 

ces ; and by his will, dated June 1793, gave various 
annuities and legacies to feveral perfons to a great a- 
mount. He alfo bequeathed L. 1000 to John Macken¬ 
zie of Figtree Court, in the Tempi, London, to de¬ 
fray the expence of printing and publifhing Oflian in 
the original. Fie diredled L. 300 to be laid out in 
eredling a monument to his memory in fome confpicu- 
ous fituation at Belville, and ordered that his body 
fhould be carried from Scotland, and interred in the 
Abbey Church of Weflminfler, the city in which he 

had palled the bell part of his life. His remains were 
accordingly taken from the place where he died, and 
buried in the Poets Corner of Weflminfler Church. 

MAGMA is properly the ref ufe of any fubilance which 

has been fubje&ed to preffure; but, in chemillry,the term 
is fometimes ufed to denote a mixture of two or more 

bodies, reduced to the confidence of dough or pafle. 

E T I S M, 

ledge of the material world by the philofophers of 
Greece and Rome, who thought human nature, the ac¬ 
tive purfuits of men, and the fcience of public affairs, 
the only objedls deferving their attention. Mofl of the 
great philofophers'of antiquity were alfo great adlors on 
the flage of human life, and defpifed acquifitions which 
did not tend to accomplifh *hem for this dignified em¬ 
ployment : but they have not given this reafon them- 
felves, though none was more likely to be uppermoft in 
their mind. Socrates diffuades from the fludy of mate¬ 

rial nature, not becaufe it was unworthy of the atten¬ 
tion of his pupils, but becaufe it was too difficult, and 
that certainty was not attainable in it. Nothing can 
more diflindlly prove their ignorance of what is really 

attainable in fcience, namely, the knowledge of the laws 
of nature, and their ignorance of the only method of ac¬ 
quiring this knowledge, viz. obfervation and experi¬ 
ment. They had entertained the hopes of difeovering 

the caufes of things, and had formed their philofophical 
language, and their mode of refearch, in conformity 
with this hopelefs project Making little advances in 

the difeovery of the caufes of the phenomena of mate¬ 
rial nature, they deferted this (ludy for the fludy of the 
condu£l of man not becaufe the difeovery of caufes 
was more eafy and frequent here, but becaufe the fludy 
itfelf was more immediately interefling, and becaufe any 
thing like fuperior knowledge in it puts the pofTeffor in 
the defirable fituation of an advifer, a man of fuperior 

wifdom ; and as this fludy was clofely connected with 
morals, becaufe the fear of God is truly the beginning 

of wifdom, the character of the philofopher acquired an 
eminence and dignity which was highly flattering to 

human vanity. Their procedure in the moral and in- 

telledlual fciences is flrongly marked with the fame ig¬ 

norance of the true method of philo fophifing ; for wc 
rarely. 
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rarely find them forming* general proportions on copi¬ 
ous inductions of faCts in the conduCt of men. They 
always proceed in the fynthetic method, as if they were 
fully converfaut in the firft principles of human nature, 
und had nothing to do but to make the application, ac¬ 
cording to the eftablifhed forms of logic. While we ad¬ 
mire, therefore, the fagacity, the penetration, the can- 
'did obfervation, and the happy illuflration, to be found 
in the works of the ancient moralifts and writers on ju- 
fifprudence and politics, we cannot but lament that fuch 
great men, frequently engaged in public affairs, and 
therefore having the finefl opportunities for deducing 
general laws, have done fo little in this way ; and that 
their writings, however engaging and precious, cannot 
be confidered as any thing more refined than the obfer- 
vatious of judicious and worthy men, with all the dif- 
fufenefs and repetition of ordinary converfation. All 
this ha^ arifen from the want of a juft notion of what is 
attainable in this department of fcience, namely, the 
laws of intellectual and moral nature ; and of the only 
poflible method of attaining this knowledge, viz. ob¬ 
fervation and experiment, and the formation of general 
laws by the induction of particular faCts. 

Dr Gilbert We have been led into thefe reflections by the inat- 
was the firft tention of the ancients to the curious phenomena of 
-Prm- magnetifm ; which rruft have occurred in confiderable 

abauTmag-ant^ entertaimng variety to any perfon who had taken 
netifm. * to the experimental method. And we have hazarded 

thefe free remarks, expeCting the acquiefcence of our 
.readers, becaufe the fuperior knowledge which we, in 
thefe later days, have acquired of the magnetical phe¬ 
nomena, were the firft fruits of the true method of phi- 
lofophifing. This was pointed out to the learned world 
in 1590 by our celebrated countryman Chancellor Ba¬ 
con, in his two great.works, the Novum Orgamm Scien- 
tiarurn, and De Arguments Scieutiarum. Dr Gilbert of 
Colchefter, a philosopher of eminence in many refpeCts, 
but chiefly becaufe he had the fame juft views of philo- 
fophy with his noble countryman, publifhed about the 
fame time his Phyfwlogia Nova, feu Traflatus de Mag¬ 
nate et Corporibus Magnetkis, In the introduction, he 
recounts all the knowledge of the ancients on the fub- 
jeCt, and their fupine inattention to what was fo entirely 
in their hands ; and the impofiibiiity of ever adding to 
the flock of ufeful knowledge, fo long as men imagined 
themfelves to be phiJofophifing while they were only 
repeating a few cant words, and the unmeaning phrafes 
of the Ariftotelian fchool. It is curious to remark the 
almofl perfeCt famenefs of Dr Gilbert’s fentiments and 
language with thofe of Lord Bacon. They both charge, 
in a peremptory manner, all thofe who pretend to in¬ 
form others, to give over their dialectic labours, which 
are nothing but ringing changes on a few trrte truths, 
and many unfounded conjectures, and immediately to 
betake themfelves to experiment. He has purfued this 
method on the fubjeCt of magnetifm with wonderful ar¬ 
dour, and with equal genius and fuccefs ; for Dr Gil¬ 
bert was poflefled both of great ingenuity, and a mind 
fitted for general views of things. The work contains 

a prodigious number and variety of obfervations and ex¬ 
periments, colleCled with fagacity from the writings of 
others, and inftituted by liimfelf with confiderable ex- 
pence and labour. It would indeed be a miracle, if all 

Dr Gilbert’s general inferences were juft, or all his ex¬ 

periments accurate. It was untrodden ground. But, 
on the whole, this performance contains more real in¬ 
formation than any writing of the age in which he li¬ 
ved, and is fearedy exceeded by any that has appeared 
fincc. We may hold it with juftice as the firft fruits of 
the Baconian or experimental philofophy. 

This work of Dr Gilbert’s relates chiefly to the load- 
ftone, and what we call magnets, that is, pieces of fteel 
'which have acquired properties fimilar to thofe of the 
loadftone. But he extends the term magnetifm, and the 
epithet magnetic, to all bodies which are afftCted by 
loadftones and magnets in a manner fnnilar to that in 
which they affeCt each other. In the courfe of his in- 
veftigation, indeed, he finds that thefe bodies are only 
fuch as contain iron in fome ftate or other : and in pro¬ 
ving this limitation he mentions a great variety of phe¬ 
nomena which have a confiderable refcmblance to thofe 
which he allows to be magnetical, namely, thofe which 
he called elettrical, becaufe they were produced in the 
fame way that amber is made to attraCt and repel light 

bodies. He marks with care the diftindions between 
thefe and the charaderiftic phenomena of magnets. He 
feems to have known, that all bodies may be rendered 
eledrical, while ferruginous fubftances alone can be 
made magnetical. 

It is not faying too much of this work of Dr Gil- 3 .f 

bert’s to affirm, that it contains almofl: every thing that contain^J 
we know about magnetifm. His unwearied diligence many dif- 
in fearching every writing on the fubjed, and in get- coveries. 

ting information from navigators, and his inceflant oc¬ 
cupation in experiments, have left very few fads un¬ 
known to him. We meet with many things in the 
writings of pofterior inquirers, fome of them of high 

reputation, and of the prefent day, which are publilhed 
and received as notable difeoveries, but are contained in 
the rich colledion of Dr Gilbert. We by no means 
aferibe all this to mean plagiarifm, although we know 

traders in experimental knowledge who are not free 
from this charge. We aferibe it to the general indo¬ 
lence of mankind, who do not like the trouble of con¬ 
futing originals, where things are mixed with others 
which they do-not want, or treated in a way, and with 
a painful minutenefs, which are no longer in fafhion. 
Dr Gilbert’s book, although one of thofe which does 
the higheft honour to our country, is lefs known in Bri¬ 
tain than on the continent. Indeed we know but of 
two Britifh editions of it, which are both in Latin ; 
and we have feen five editions publifhed in Germany 

and Holland before 1628. We earneflly: recommend 
it to the perufal of the curious reader. He will (be- 

fides the found philofophy) find more faCts in it than 
in the two large folios of Scarella. 

After this moft deferved eulogy on the parent of 

magnetical philofophy, it is time to enter on the fub- 
jeCt. 

In mechanical philofophy, a phenomenon is not to be Weeanon. 
confidered as explained, unlefs we can fhew that it islyclafsthe 
the certain refult of the laws of motion applied to mat-phenome- 

ter. It is in this way that the general propofitions in na* 
phyfical aftronomy, in the theory of machines, in hy¬ 
draulics, &c. are dernonftrated. But the phenomena 
called magnetical have not as yet obtained fuch an ex¬ 
planation. We do not fee their immediate canfe, nor 

can we fay with confidence that they are the effeCts of 

any 
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any particular kind of matter, ending on the bodies ei¬ 

ther by impulfion or preffure- 
All that can be done here is to clafs the phenomena 

in the moil diftind manner, according to their genera¬ 
lity. In this we obtain a two-fold advantage. We 
may take it for granted that the moil general pheno¬ 
menon is the neareil allied to the general caufe. But, 
farther, we obtain by this method a true theory of all 
the fubordinate phenomena, l or a juft theory is only 
the pointing out the general fad of which the pheno¬ 
menon under confederation is a particular inilance. Be¬ 
ginning therefore with the phenomenon which compre¬ 
hends all the particular cafes, we explain thofe cafes in 
illewing in what manner they are included in the general 
phenomenon, and thus we fiiall be able to predict w’hat 
will be the rifult of putting the body under confidfcra- 
tion into any particular lituation. And perhaps we may 
find, in them all, coincidences which will enable us to 
fhew that they are all modifications of a fad flill more 
general. If we gain this point, we fiiall have eftablifil¬ 
ed a complete theory of them, having difcovered the 
general fad in which they are all comprehended. 
Should we for ever remain ignorant of the caufe of this 
general fad, we have neverthelefs rendered this a com¬ 
plete braneh of mechanical theory. Nay, we may per¬ 
haps difeover fuch circumflances of refemblance between 
this general fad and others, with which we are better 
acquainted, that we fiiall, with great probability at 
leafl, be able to afiign the caufe of the general fact it- 
felf, by (hewing the law of which it is a particular in¬ 

ilance. 
We (hall attempt this method on the prefent occa- 

5 fion. 
Head- The leading fa&s in magnetifm are the two foliow- 

ing : 

‘tfelf1** 1 ‘ ^ any °kl°ng piece of iron, fuch as a bar, rod, or 
irbcularWlie* be fo fitted, that it can affume any direction, it 
tion. will arrange itfclf in a certain determinate direction 

with refped to the axis of the earth. Thus, if, in any 
part of Briton, an iron or fled wire be thrufl through 

’late a piece of cork, as reprefented in fig. I. fo as that the 
XMV. whole may fwim level in water, and if it be laid in the 

water nearly north-weft and fouth-eaft, it will flowly 
change its pofition, and finally fettle in a direction, ma¬ 
king an angle of about 25 degrees with the meridian. 

This experiment, which we owe to Dr Gilbert (fee 
B. I. cli. 11.), is delicate, and requires attention to 
many circumflances. The force with which tlie iron 
tends toward this final pofition is extremely weak, and 
will be balanced by very minute and otherwife infenfi- 
ble refiflances; but we have never found it fail when 
executed as here direded. An iron wire of the iize 
of an ordinary quill, and about eight or ten inches long, 
is very fit for the pnrpofe. It fhould be thrufl through 
the cork at right angles to its axis; and fo adjufted, by 
repeated trials, as to fwim level or parallel to the hori¬ 
zon. The experiment muft alfo be made at a great 
diftance from all iron ; therefore in a bafon of fome 
other metal or earthen ware. It may fometimes require 
a very long while before the motion begin; and if the 
wire has been placed at right angles to the diredion 
which wre have mentioned as final, it; will never change 
its ppfition : therefore we have direded it to be laid in 

a diredion not too remote, yet very fenfibly different 

from the final diredion. 

Suppl. Vql. II. Part I. 

E T I S M. xij 
But this is not the true pofition affeded by the iron 

rod. If it be thrufl through a. piece of wood or cork 
perfedly fpherical, in fuch a manner that it paffes thro" 
its centre, and if the centre of gravity coincide with 
this centre, and the whole be of fuch weight as to re¬ 
main in any part of the water without either amend¬ 
ing or defeending, then it will finally fettle in a plane 
inclined to the meridian about 25u, and the north end 
will be depreffed about 730 below the horizon. 

All this is equivalent with faying, that if any oblong 
piece of iron or fleel be very nicely poifed on its centre 

of gravity,' and at perfed liberty to turn round that 
centre in every direction, it will finally take the pofi¬ 

tion now mentioned. 
We have farther to obferve with regard to this ex¬ 

periment, that it is indifferent which end of the rod he 
placed toward the north in the beginning of the expe¬ 
riment. That end will finally fettle toward the north ; 
and if the experiment be repeated with the fame rod, 
but with the other end north, it will finally fettle in 
this new attitude. It is, however, not always that we 
find pieces of iron thus perfedly indifferent. Very fre¬ 
quently one end affeds the northerly pofition, and we 
cannot make the other end affume its place : the cauies 
of this difference will be clearly feen by and bye. 6 

The pofition thus affeded by a rod of iron is called Maonetu 
by Dr Gilbert the magnetical position or direc-^*“ Sl” 
tion. It is not the fame, nor parallel in all parts of 
the earth, as will be more particularly noticed after¬ 

wards. 7 

2. The other leading fads is this : When a piece ofSecond fad. 

iron, lying in the magnetical pofition, or nearly fo, and!£a6b and 
at perfect liberty to move in every diredion, is ap-rCpebuon. 
proached by another oblong piece of iron, held nearly 
in the fame pofition, it is attraded by it ; that is, the 
moveable piece of iron will gradually approach to the 
one that is prefented to it, and will at !aft come into 
contaCt with it, and may then be flowly drawn along 

by it. 
This phenomenon, although not fo delicate as the 

former, is flill very nice, beeaufe the attradion is fo 
weak that it is balanced by almofl infenfible obftruc- 
tions. But the experiment will fcarcely fail if eon- 
duded as follows : Let a ftrong iron wire be made to 
float on water by means of a piece of cork, in the man¬ 
ner already deferibed, having one end under water. 

See fig. 1. B. 
When it is nearly in the magnetical pofition, bring 

the end of a pretty big iron rod, fuch as the point of a 
new poker, within a quarter of an inch of its fouthern 
end (holding .the poker in a pofition not very different 
from the magnetical pofition), and hold it there for fome 
time, not exadly foutliward from it, but a little to one 
fide. The floating iron will be obferved to turn to¬ 
wards it with an accelerated motion ; will touch it, and 
may then be drawn by it through the water in any di¬ 
redion. We (hall have the fame refult by approaching 
the northern extremity of the floating iron with the. 
upper end of the poker. 

The fame phenomenon may be obferved by fufpend- 
ing the firfl piece of iron by its middle by a long and 
(lender hair or thread. The fufpenfion muft be long, 
otherwife the ftiffnefs of the hair or thread may be fuf- 

ficient for balancing the very fmall force with which the 

pieces of iron tend toward each other. The phenome- 

P non 
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non may alfo be obferved in a piece of iron which 
turns freely on a fine point, like the needle of the ma¬ 

riner’s compafs. 
In this, as in the former experiment, the ends of the 

pieces of iron are obferved, in general, to be indifferent ; 
that is, either end of the one will attract either end of 
the other. It often happens, however, .that the ends 
are not thus indifferent, and that the end of the move- 
able piece of iron, inflead of approaching the other, will 
be obferved to recede from it, and appear to avoid it. 
We fhall foou learn the caufe of this* difference in the 

8 ftates of iron. * 
This a(51 ion It is fcarcely neceffary to r emark, that we rnuft in- 
mutual. fer from thefe experiments, that the a&ion is mutual 

between the two pieces of iron. Either of them may be 
the moveable piece which approaches the other, mani- 
fefting the attraction of that other. This reciprocity 
of adtion will be abundantly verified and explained in its 
proper place. 

Not pecu- Thefe two fadts were long thought to be peculiar to 
liar to mag-loadftones and artificial magnets, that is, pieces of iron 
nets or load- which have acquired this property by certain treatment 
ftone; with loadllones ; but they were difcovered by Dr 

Gilbert-to be inherent in all iron in its metallic ilate ; 
and were thought by him to be neceffary confequences 
of a general principle in the conflitution of this globe. 
Thefe phenomena are indeed much more confpicuous 
in loadftones and magnets ; and it is therefore with fuch 
that experiments are beft made for learning their various 

modifications. 
. -10* „ But there is another circumftance, befides the degree 

i5Ut,imron, r ...... . ... 9 
isindiffe- °* vivacity, in which the magnetnm of common iron 
rent, and and fteel remarkably differs from that of a loadftone or 
momenta- magnet. When a loadftone or magnet fo fypported 

loadftones aS to at liberty to take any pofition, it arranges it- 
it is fixed felf 111 the rnagneticai direction, and one determined end 
and deter- of it fettles in the northern quarter; and if it be placed 
ruinate. fQ that the other end is in that fituation, it does not re¬ 

main there, but gradually turns round, and, after a few 
ofcillations, the fame endultimately fettles in the north. 
This is diftiudlly feen in the needle of the mariner’s 
compafs, which is juft a fmall magnet prepared in the 
fame way with all other magnets. The feveral ends of 
loadftones or magnets are thus permanently the north 
or the fouth ends; whereas we faid that either end of a 
piece of common iron being turned to the northern 
quarter, it finally fettles there. 

It is this circumftance which has rendered magnetifm 
fo precious a difeovery to mankind, by furnilhing us 
with the compafs, an inftrument by which we learn the 
different quarters of the horizon, and which thus tells the 
diredtion of a {hip’s courfe' through the pathlefs ocean 
(fee Compass and Variation, EncycL); and alfo 
mews us the directions of the veins and workings in the 
deepeft mines. It was natural therefore to call thofe 
the north and fouth ends of the mariner’s needle, or of 
a loadftone or magnet. Dr Gilbert called them the 
poles of the loadftone or magnet. He had found it 
convenient for the propofed train of his experiments to 
form his loadftones into fpheres, which he called Ter¬ 

rells, from their refemblance to this globe ; in which 
cafe the north and fouth ends of his loadftones were the 
poles of the terrellae. He therefore gave the name pole 
to that part of any loadftone or magQet which thus 
turned to the north or fquth. The denomination was 

adopted by all fubfequent writers, and now makes a 
term in the language of magnetifm. 

Alfo, when wc approach either end of a piece of 
iron A to either end of another B, thefe ends mutually 
at trad ; or if either end of a magnet A be brought 
near either end of a piece of common iron, they mu¬ 
tually attradt each other. But if we bring that end of 
a magnet A which turns po the north near to the fimi- 
lar end of another magnet B, thefe ends will not attradf 
each other, but, on the contrary, will repel. If the 
two magnets are made to float on pieces of wood, and 
have their north poles fronting each other, the magnets 
will retire from each other ; and in doing fo, they ge¬ 
nerally turn round their axis, till the north pole of one 
front the fouth pole of the other, and then they run to¬ 
gether. This is a very notable diftindtion between the 
magnetifm of magnets and that of common iron; and 
whenever we fee a piece of iron fhew this permanent 
diftindtion of its ends, we mull confider it as a magnet, 
and conclude that it has met with fome peculiar treat¬ 

ment. 
It is not, however, flridtly true, that the poles of 

loadftones or magnets are fo fixed in particular parts of 
their fubftanee, nor that the poles of the fame name fo 
conftantly repel each other ; lor if a fmall or weak mag¬ 
net A have its pole brought near the fimilar pole of a 
large or ftrong magnet B, they are often found to at¬ 
tract when almoft touching, although at more confider- 
able diftances they repel each other. But this is not 
an exception to the general propofition ; for when the 

north pole of A is thus attradted by the north pole of 
B, it will be found by other trials to have all the qua¬ 
lities of a fouth pole, while thus in the neighbourhood 
of the north pole of B. . 

The magnetic properties and phenomena are conve- Magnetic 
niently diftinguilhed into thofe of force and of pola- roRCE and 
rity. Thofe of the firft clafs only were known to the polarity. 

ancients, and even of them their knowledge was ex¬ 
tremely fcanty and imperfedt. They may all be claffed 
under the following general propofitions. 

1. The fimilar poles of two magnets repel each other simj]Ta^ 
with a force decreafing as the diftances increafe. po’esre. 

\2. The diflimilar poles of two magnets attract eachpel, and 
other with a force decreafing as the diftances increafe. Bifllmilar 

3. Magnets arrange themfelves in a certain determi-j^^ ^ 
nate pofition with refpedt to each other. other. 1 

The firft objedl of refearch in our further examina- 14 
tion of thefe properties is the relation which is obfer-The laW 

ved to obtain between the diftances of the adting poles^^nTre* 
and their force of adtion. This has accordingly occu-pulfion is 
pied much attention of the philofophers, and numberlefsof difficult 

experiments have been made in order to afeertain the’”ve^a' 
law of variation, both of the attraction and the repul-tlon‘ 
fton. A great number of thefe have been narrated in 
the article Magnetism of the EncycL from which it 
appears that it has been a matter of great difficulty, and 
had not been afeertained with certainty or precifion 
when that article was publifhed. It is obvious, from 
the nature of the thing, that the determination is very 
difficult, and the inveftigation very complicated. We 
can only obferve the fimultaneous motion of the whole 
magnet ; yet we know that there are four feparate ac¬ 
tions cOexifting and contributing in different directions, 
and with different forces, to the fenfible effedt. The 
force which we meafure, in any way whatever, is com¬ 

pounded 
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pounded of four different fofccs, which we cannot fc- 
parate and meafure apart ; for the north pole of A re¬ 
pels the north pole of B, and attradb its fouth pole, 
while the fouth pole of A exerts the oppofite forces on 
the fame poles of B. The attra&ion which we obferve 
is the excefs of two unequal attradlions above two un¬ 
equal repulfions. The fame might be faid of an obfer- 
ved repulfion. Nay, the matter is incomparably more 
complicated than this ; becaufe, for any thing that wc 
know, every particle of A adls on every particle of B, 
and is adled on by it ; and the intenfity of thofe adlions 
may be different at the fame diftances, and is certainly 
different when the diftances are fo. Thus there is a 
combination of an unknown number of adliona, each of 
which is unknown individually, both in diredlion and 
intenfity. The precife determination is therefore, in 
all probability, impoflible. By precife determination, 
we mean the law of mutual adlion between two mag¬ 
netic particles, or that precife fundlion of the diftance 
which defines the intenfity of the force; fo that mea- 
furing the diftance of the adling particles on the axis of 
a curve, the ordinates of the curve may have the pro¬ 
portions of the attradlions and repulfions. 

It is almoft needlefs to attempt any dedudlion of the 

law of variation from the numerous experiments which 
have been publifhed by different philofophers. An 
ample colledlion of them may be feen in Scarella’s trea- 
tife. Mr Mufclienbroek has made a prodigious num¬ 
ber ; but all are fo anomalous, avid exhibit fuch diffe¬ 
rent laws of diminution by an incrcafe of diftance, that 
we may be certain that the experiments have been in¬ 
judicious. Attention has not been paid to the proper 
objedls. Magnets of moft improper fhapes have been 
employed, and of moft diffufe polarity. No notice has 
been taken of a circumftance which, one fhould think, 
ought to have occupied the chief attention ; namely, 
the joint adlion of four poles, of which the experiment 
exhibits only the complex refult. A very flight reflec¬ 
tion might have made the enquirer perceive, that the 
attradlions or repulfions are not the moft proper phe¬ 
nomena for dedaring the precife law of variation ; be¬ 
caufe what we obferve is only the excefs of a fmall dif¬ 
ference of attractions and repulfions above another fmall 
difference. Mr Hawkfbee and Dr Brook Taylor em¬ 
ployed a much better method, by obferving the devia¬ 
tions from the meridian which a magnet occafioned in 
a conipafs needle at different diftances. This is occa¬ 
fioned by the difference of the two fums of the fame 
forces ; and this difference may be made a hundred 
times greater than the other. But they employed mag¬ 
nets of moft improper fhapes. 

dicious We muft except from this criticifni the experiments 
)efi‘ of Mr Lambert, recorded in the Memoirs of the Aca- 

^Lam flemy Berlin for 1756, publifhed in 1758. This 
rt, ’ moft fagacious -philofopher (for he highly merits that 

name) placed a mariner’s needle at various diftances 
from a magnet, in the diredlion of its axis, and obfer- 
ved the declination frorti the magnetic meridian produ¬ 
ced by the magnet, and the obliquity of the magnet to 
the axis of the needle. Thus was the action of the 
magnet fet in oppofition and equilibrium with the natu¬ 
ral polarity of the needle. But the difficulty was to 
difeover in what proportion each of tliefe forces was 

changed by their obliquity of adlion on this little lever. 

T I S M. iij 
No man excelled Mr Lambert in addrefs in deviling 
methods of mathematical inveftigation. He obferved, 
that when the obliquity of the magnet to the axis of 
the needle was 30°, it caufed it to decline 150. When 
the obliquity was 75°, the diftance being the fame, it 
declined 30°. Call the obliquity o, and the declination 
d, and let /be that fundlion of the angle which is pro¬ 
portionable to the adlion. A!fo let p be the natural 
polarity of the needle, and m the force of the magnet. 

It is evident that 

P X/, 15 = m X/ 30 
And p 30 :/, 15 $ for the fame reafon 

p : m “/, 75 *•/> 3° 
Therefore/, 15 if $ c =/, 30 :/, 750. 

But it is well known that 
Sine 15 : Sine 30 =: Sine 30 : Sine 75. 

Hence Mr Lambert was led t < conjedlure, that the fine 
was that function of the angle which was proportional 
to the adlion of magnetifm on a lever.- But one expe¬ 
riment was infufficient for determining this point. He 
made a fimilar comparifon of feveral other obliquities 
and declinations with the fame diftances of the magnet, 
and alfo with other diftances; and he put it paft all 
difpute, that bis conjedlure was juft. 

Had Mr Lambert’s experiments terminated here, it 
mull be granted that he has made a notable difeovery in 
the theory of the intimate nature of magnetifm. It com* 
pletely refutes all the theories which pretend to explain 
the adlion of the magnet by the impulfion of a ftre'am of 

fluid, or by preflure a riling from the motion of fuch a 
ftream ; for in this cafe the preflure on the needle muft 
have diminifhed in the doplicate^'atio of the fine, The 
diredtive power with the angle 90 muft be 4 times 
greater than with the arfgle 30° ; whereas it was obfer¬ 
ved to be only twice as great- Magnetifm does not 
adl therefore by the impullion or preflure of a ftream of 
fluid, but in the manner of a fimple incitement, as we 
conceive attradlion or repulfion to adl. 

Having afeertained the efledl of obliquity, Mr Lam¬ 
bert proceeded to examine the effedt of diftance ; and, 
by a moft ingenious analyfis of bis obfervations, he dif- 
covered, that if we reprefent the force of the magnet 
by /, and the diftance of the nearell pole of the magnet 
from the centre of the needle by J, and if a be a conftant 
quantity, nearly equal to two-thirds of the length of 

the needle, we have/proportional to &—az. 
Mr Lambert found this hold with very great exadl- 

nefs with magnets ten times larger, and needles twice 
as fliort. But he acknowledges, that it gives a very 
lingular refult, as if the adlion of a magnet were exerted 
from a centre beyond itfelf. He attributes this to its 
true caufe, the liill great complication of the refult, 
arifing from the adlion of the remote pole of the mag¬ 
net. He therefore takes another method of examina¬ 
tion, which we fhall underhand by and bye, when we 
confider the diredive power of a magnet. We have 
mentioned this imperfedl attempt chiefly on account of 
the unqueftionable manner in which he has afeertained 
the effedl of obliquity, and the importance of this de¬ 
termination. 

We have attempted this inveftigation in a very fimple 
manner. We got foine magnets made, confilling of two 
balls connedled by a flender rod. By a very particular 

mode of impregnation, we gave them a pretty good * 

P 2 magnet- 
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magnetifm ; and the force of each pole feented to reude 
almoft in the centre of the ball. This was our object 
in giving them this fhape. It reduced the examination 
both of the attractive and of the diredive power to a 
very eafy computation. The re fill t was, that the force 
of each pole varied in the inverfe duplicate ratio of the 
diltance The error* of this hypothefis in no cafe a- 
mounted to of the whole. In computing for the 
phenomena of the diredive power, the irregularities 
and deviations from this ratio were much fmaller. 

The previous knowledge of this fundion would great¬ 
ly expedite and facilitate our farther inveftigation ; but 

we mail content • ourfelves with a very imperfed ap¬ 
proximation, and with arriving at the defired determi- 

^ nation by degrees, and by a very circuitous route. 

Attempt It is a matter of experience, that when two magnets 
to explain are taken, each of which a as nearly equal as poffible in 
the pheno- the ftrength of both poles, then, if they are placed with 
mena with- thejr axes Jn one ftraight line, and the north pole of 

cife know- or>€ froilting the fouth pole of the other, they attrad 
ledge of each other with a force which diminifhes as the diltance 
this law. increafes ; and this variation of force is regular, that is, 

without any fudden changes of intenfity, till it becomes 
infenfible. No inilance has occurred of its breaking 
fuddenly off when of any fenfible force, but it appears 
to diminifh continually like gravity. No inflance oc¬ 
curs in which attradion is changed into repulfion. 

But it is, moreover, to be particularly remarked, 
that, having made this obfervation with the north pole 
of A fronting the fouth pole of B, if the experiment 
be repeated with the fouth pole of A fronting the 
north pole of B, the refults will be precifely the fame. 
And, laftly, it is a matter of unexcepted experience, 
that the fenfible adion of A on B, meafured by the 
force which is necellary for preventing the farther ap¬ 

proach of B, is precifely equal to the adion of B on 
A. This is the cafe, however unequal the force of the 
two magnets may be ; that is, ‘although A may fup- 
port ten pounds of iron, and B only ten ounces. 

Now, the fimplell yiew we can take of this experi¬ 
ment is, by fuppofing the whole adion of one end or 
pole of a magnet to be exerted at one point of it. This 
wjll give us four adions of A on B, accompanied by 
as many equal and oppofite adions of B on A. It is 
plain that wc may content ourfelves with the inveftiga- 

tion of one only of thefe fets of adions. 
What we obferve is the excefs of the attradions of 

the poles of A for the dillimilar poles of B above the 
repulfions of the fame poles of A for the fimilar poles 
of B. At all diftances there is fueh an excefs. The 
fum of the attradions exceeds the fum of the repulfions 

competent to every diftance. 
Now this will really happen, if we fuppofe that the 

poles of a magnet are of equal Pa ength, and that, how¬ 
ever thefe different magnets differ in ftrength, they have 
the fame law of diminution by ?n increafe of diftance. 
The firft circumftance is a very pofiible thing, and the 
laft is demonftrated by the obferved equality of adion 
and readion. Every thing will now appear very plain, 
by reprefenting (as we did in Electricity, Suppl. 
np 44, &c.) the intenfities of attradion and repulfion 
by the ordinates of a curve, of which the abfciffae re- 
prefent the diftances of the ading poles. 

Therefore let A and B (fig. 2.) rCprefent the two 
jnagnets, placed with their four poles S, N, s, n} in a 
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ftraight line. In the ftraight line O q take O m, Q py 
O n,0 q, refpedively equal to N s, N n, S s, S n ; and 
let MPNQ^be a curve line, having O q for its axis and 
affymptote ; and let the curve, in every part, be con¬ 
vex towards its axis. Then draw the ordinates m M, 
p P, n N, q Q_, to the curve. Thefe ordinates will re- 
prefent the intenfities of the forces exerted between the 
poles of the magnets, in fuch a manner as to fulfil all the 
conditions that are really obferved : For m M repre- 
fents the attradion of the north pole N of the magnet, 
A for the fouth pole s of the magnet B ; p P repre- 
fents the repulfion of N for n ; n N reprefents the re- 
putfion of S for s ; and q reprefents the attradion 
of S for «. The diftance between m and n, or between 
p and q, is equal to the length of the magnet A, and 
m p, or n y, is equal to that of B. M m9 P p, and N ny 

are pairs of equidiftant ordinates. It furely re¬ 
quires only the infpedion of the figure to fee that, in 
whatever fituation along the axis we place thofe pairs 
of equidiftant ordinates, the fum of M m and Qjq will* 
always exceed the fum of Py> and N n ; that is, the fum 
of the attradions will always exceed that of the repul- 
fions. This will not be the cafe if the curve, whofe or¬ 
dinates are proportional to the forces, have a point Z 
of contrary flexure, as is reprefented by the dotted 
curve P'ZCK For this curve, having O q for its af¬ 
fymptote (in order to correfpond with forces which di- 
minifh continually by an increafe of diftance, but do not 
abrubtly ceafe (muftbave its convexity turned toward 
this affymptote in the remote parts. But there will be 
an arch MPZ between Z and O, which is concave to¬ 
ward the affymptote. In which cafe, it is impoflible that 
M m -f- Q^_q fhall be lefs than P p -f- N n ; and then 

the repulfions will exceed the attradions; which is con¬ 
trary to the whole train of obfervation. 

It may be thought, that if the repulfion exerted be¬ 
tween two particles be always lefs thar. the attradion 
at the fame diftance, the phenomena will be accounted 
for, although the law of adion be not reprefented by 
fuch a curve as has been affumed. Undoubtedly they 
will, while the diftimilar poles form each other. But 
the refults of fuch a fuppolition will not agree with the 
phenomena while the fimilar poles front each other: 
For it is an uncontradided fad, that when two fine 
hard magnets, whofe poles are nearly or exadly of e- 
qual vigour, have their fimilar poles fronting each other, 
the repulfions fall very little fhort of the attradions 
at the fame diftances when their-pofition is changed: 
When the diftances are confiderable, fcarcely any differ¬ 
ence can be obferved in the beginning of the experiment. 
The differences, alfo, which are obferved at fmaller di¬ 
ftances, • are obferved to augment by continuing the 
magnets in their places without changing their diftan^ 
ces ; and therefore feem to arife from fome change 
produced by each on the magnetifm of the other. 
And, accordingly, if we invert one of the magnets, we 

fhall find that the attradions have been diminifhed as 
much as the repulfions. Now, the confequences of 
magnetic repulfion, being always weaker than attradion, 
would be the reverfe of this. The differences would 
appear moft remarkable in the greater diftances, and 

magnets might be found which repel at fmall diftances, 
and attrad at greater diftances ; which is contrary to 

all obfervation. 
From all this it follows, with fufficient evidence for 

©ur 
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onr prefent purpofe, that the fun&ion of the diftance 
which expreffes the law of magnetic a&ion muft be re- 
prefented by the ordinates of a curve of the hyperbolic 
kind, referred to its affymptote as an axis ; and there¬ 
fore always convex toward this axis. We think it alio 
Sufficiently clear, that the confequences which we have 
deduced from the Simple fuppoiition of four adding 
points, in Head of the combined a&ion of every particle, 
may be adopted with Safety. For they would be juft, 
if there were only thofe four particles ; they would be 
iuft with refpe& to another four particles—therefore 
they would be juft when thefe are joined ; and fo on of 
any number. Therefore the curve, whofe ordinates ex- 
prefs the mean a&ion of each pole, as if exerted by its 
centre of effort, will have the fame general form: It 
will be convex toward its aflymptotie axis. 

It will greatly aid our conceptions of the combined 
a&ions of the four magnetic poles, if we notice fomc of 
the primary properties of a curve of this kind, limited 

by no other condition. 
Draw the chords MQj PN, MP, NQ^ Bife& them 

in B, D, E, F, and join EF. Draw the ordinates E e 
F/, and BDb (cutting EF in C. Draw Yu parallel 
to the axis, cutting E f in *. Draw alfo QJ parallel to 
the axis, cutting F/ in <p. Alfo draw FHL parallel 
to the axis, and Yot parallel to QN; and draw PL /, 

and Yex, cutting M m in / and 
Let each ordinate be reprefented by the letter at its 

interfe&ion with the axis. Thus, the ordinates M m 
and Qjq may be reprefented by m and q, See. 

Becaufe MP is bife&ed in E, M t is double of Ef ; 

M / is double of EL ; M x is double of E e. Alfo, be¬ 
caufe P/ is parallel to QN, and P« to QJ, we have 

Tl T * T7* a. 1-v * J y* a i Ln i 4* to f i 
t u = NI 
that, 

From thefe premifes, it is eafy to perceive, 

i.Bi = 

2. D b = 

m q 

2 

p_+ n 

, bd = ± i +", 

4. M u — m —p. 

5. u t = n — g. 

6. M t = m —p — n ■ 
rn p 

2 

n + q 

7. E e — 

8. F f = 

9. M/ — m 4- p — n + q* 

E L — m ih P — ” + ? 10, 

CD = m q —♦/> 4~» 

12. CH = m+P-l±J-. 
4 

Thefe combinations willfuggeft to the attentive read¬ 
er the explanation of many modifications of the combi¬ 
ned a&ion of the four poles of two magnets. They 
are all comprehended in one propofition, which it will 
be convenient to render familiar to the thought; name¬ 
ly, if two pairs of equidiftant ordinates be taken, the 

fum of the two extremes exceeds that of the interme- 
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diate ones, m + q is greater than p -f- n. Alfo, ihfi 
diffierence between the pair neareft to O exceeds the dif¬ 

ference between the remote pair. 
Now, conceiving thefe ordinates to reprefent the mu¬ 

tual a&ions of the magnetic poles, we fee that their 
tendency to or from each other, or their fenfible attrac¬ 

tions or repulfions, are expreffed by m 4- q — n 4- p ; 
that is, by the excefs of the fum of the a&ions of the 
neareft and moft remote poles above the fum of the ac¬ 
tions of the intermediate diftant poles. It will alfo be 
frequently convenient to coufider this tendency as repre¬ 

fented by —p — n — q ; that is, by the excefs of 
the difference of the a&ions of the neareft pole of A on 
the two poles of B„ above the difference of the a&ions 

of its remote pole on the fame poles of B. 
Let us now confider forne of the chief modifications 

of thefe a&ions. . l8 
1. Let the diflimilar poles front each other. It is£xpiana- 

plain that m 4- q reprefent attractions, and that p 4- wtion of th* 
reprefent repulfions. Alfo m -j- q is greater than p 4- n.obferved 

Therefore the magnets will attra& each other. This 

attra&ion is alfo reprefented by m —p — n — q. 

Now m 4- q —p 4- n is evidently equal to M t, or 
to twice E 0, or to twice BD, or to four times CD. 

This a&ion will he increafed, 
1. By increafing the ftrength of either of the mag¬ 

nets. The a&ion of the magnets is the combined ac¬ 
tion of each a&ing particle of the one on each a&ing 
particle of the other; and it is mutual. Therefore ail 
the ordinates will increafe in the ratio of the' ftrength of 
each magnet, and their fums and differences will increafe 

in the fame ratio. 
2. By diininifhing the diftance between the magnets. 

For this brings all the ordinates nearer to O, while their 
diftance mp{pn^ nq, remain as before. In this cafe it 
is plain that M u, the difference of M m and Pp, will 
increafe falter than 11* or N i, the difference between 
N n and Qjq. Therefore M t will increafe ; that is, the 
attra&ion will increafe. 

3. By increafing the length of A, while the diftance 
between them remains the fame. For O m remaining 
the fame, as alfo m p and n q, while n q is only removed 
farther from mp, it is plain M u remains the fame, and 
that N /' and t u are diminifhed ; therefore M t muff in- 
ereafe, or the attra&ion muft increafe. 

4. By increafing the length of B, the diftance between *■ 
them remaining the fame. For this increafes mp and 
n q ; and confequently increafes M u and t u. But M u 
increafes more than t u \ and therefore M./ is increafed, 
and the attra&ion or tendency is increafed. 

All thefe confequences of our original fuppofition, 
that the magnetic a&ion may be reprefented by the or¬ 
dinates of a curve every where convex to an aflymptotie 
axis, are ftri&ly conformable to obfervation. , 

If we place the magnets with their fimilar poles And of 
fronting each other, it is evident that the ordinates their repul- 
which expreffed attra&ions in the former cafe, w-ill nowfions* 
exprefs repulfions ; and that the forces with which the 
magnets now repel each other, are equal to thofe with 
which they attra&ed when at the fame diftances. When 
the experiments are made with good loadftones, or very 
fine magnets, tempered extremely hard, and having the 
energy of their poles fenfibly refiding in a fmall fpace 

very near the extremities, the refults are alfo very Bear-’ 
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ly conformable to this mathematical theory; but there 
is generally a weaker adion. The magnets feldom re¬ 
pel as ftrongly as they attract at the fame diftance ; at 
lead when thefe diftances are fmall. If one or both of 

* the magnets is foft, or if 'one of them be much more 
vigorous than the other, there are obferved much 
greater deviations from this theory. The repulfions are 
considerably weaker than the attradious at the fame di- 
dance, and the law of variation becomes extremely dif¬ 
ferent. When placed at very confiderable diftances, 
they .repel. As the magnet B is brought nearer to A, 
the repuHion increafes, agreeable to the theory, but not 
fo fail. Bringing them dill nearer, the repuliion ceafes 

to increafe, then gradually diminifhes, and frequently 
vanifhes altogether, before the magnets are in tontad ; 
and when brought ft ill nearer, it is changed into at- 

t raft ion. • 
Peenri.ig But more careful observation (hews, that this ano- 
exceptions maly does not invalidate the theory. It is found that 

* obviated. tjie vjgOUr Qf the magnet is permanently changed-by 

this procefs. The magnets ad on each other in fuclt 
a way as to weaken each other’s magnetifrn. Nay, it 
frequently happens, that the weaker or the fofter of the 
two has had its magnetifrn changed, and that the pole 
neared to the other has changed its'nature. While 
they are lying in ccntaft, or at fuch a didance that they 
at trad, although their fimilar poles front each other, it 
is found that the pole of one of them is really changed; 
although it may fometimes recover its former fpecies 
again, but never fo vigoroufly as when the other mag¬ 
net is removed.. In fhort, it is obferved, that the mag- 
netifm is diniinifhed in all experiments in which the 
magnets repel each other, and that it is improved in all 
experiments in which they attrad. 

We have hitherto fuppofed the magnets placed with 
their axes in one draight line. If they are differently 
placed, we cannot afeertain by this Tingle circumdance 
of the law of magnetic addon, whether they will attract 

or repel—we mud know fomewhat more of the varia- 
f tion of force by a change of didarice. 

B rective -If the magnet B be not at liberty to approach to- 
power ex- ward A, or recede from it, but be fo fupported at its 
pUined. centre B that it can turn round it, it is very plain that 

it will retain the pofition in which it is drawn in the fi¬ 
gure. For its foutli pole s being more attracted by N 
than it is repelled by S, is, on the whole, attraded by 
the magnet A; and, by this attradion, it would vibrate 
like a pendulum that is fupported at the centre B. In 
like manner, its north pole n is more repelled by N 
than it is attraded by S, and is, on the whole, repel¬ 
led. The part B n would therefore alfo vibrate like a 
pendulum round B. Thus each half of it is urged into 
the very pofition which it now has ; and if this pofition 
be deranged a little, the attradion of s B toward A, 
and the repulfion of «B from it, would impel it toward 

-the pofition s B n. 

This will be very evident, if we put the magnet B in¬ 
to the pofition s' B m at right angles to the line AB. 
The pole s’ and the pole n! are urged in oppolite, and 
therefore confpiring, diredions with equal forces, very 
nearly , at right angles to n’ /, if the magnet B be fmall. 
In any oblique pofition, the forces will be fomewhat un¬ 
equal, and account mull be had of the obliquity of the 

adion, in order to know the precife rotative momentum 
-of the adions. 
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Dr Gilbert has given to thin modification of the ac¬ 

tion of A on B, the name of vis disponens; which wc 
may tranfiate by directive power or force. Alfo, 
that modification of the tendency of B to or from A is 
called by him the werticitas of B. We might call it 

the verticity of B ; but we think that the name po¬ 
larity is fufficiently exprcflive of the phenomenon ; and 
as it has come into general ufe, we {hall abide by it. 

Jt is not fo eafy to give a general, and at the fame time itsnieafere, 
precife, meafure of the diredive power of A and pola¬ 
rity of B. The magnet B mull be confidered as a lever; 
and then the force tending to bring it into its ultimate 
pofition n s depends both on the diftance of its poles 

from N and S, and alfo on the angle which the axis of 
B makes with the line AB. When the axis of B co¬ 

incides with AB, the force ading on its poles, tending 

to keep them in that fituation, is evidently m + p ~— 

n + g, and therefore may be reprefented by M l (in 
fig. 2.), or by twice EL, or by four times CH. If B 
has the pofition n B/, perpendicular to AB, let the or¬ 

dinates E e and Ff cut the curve on I and K ; and 
draw KL parallel to the axis (our figure caufes this line 
almoft to coincide with QL, and in all important cafes 
it will be nearly the fame). In this cafe IL will ex- 
prefs one half of this force. Either of thefe eftimatious 
of this modification of the mutual adion of the magnets 
will be fuflicient for the objeds we have in view. 

The diredive power of A, and the polarity of B, are ftovv in- 

increafed,. created and 
1. By increafing the (Length of one or both of the diruinifiiei 

magnets. This is evident, 
2. By diminifhing the diftance of the magnets. For 

this, by increafing the fum of M m and P^> more than 

the fum of N n and Qj7> mull increafe EL or M /. 
3. By increafing the length of A. For this, by re¬ 

moving 11 and q farther from in and p, mufl deprefs the 
points L and /, and increafe EL, or IL, or M/. 

4. By diminifhing the length of B, while the diftance 
N s between the magnets remains the fame. For thie, 
by bringing p and q nearer to m and n, mud increafe 

Mm + P p more than N n + Qjq. Or, by bringing 

E e and Ff nearer to M rn and N n, it muft increafe EL 
and ML 

If the diftance N « between the pole of A and the! 
remote pole of B remain the fame, the diredive force of 
A, and polarity of B, are diminilhed by diminiihing the 
length of B, as is eafily feen from what has been juft 
now faid. It is alfo diminifhed, but in a very fmall 
degree, by diminifhing the length of B, when the di¬ 
ftance between the centres of A and B remain the fame. 

For, in this cafe, the ordinates le and Ky*retain their 

places; but the points m and p approach to e; and this ; 
brings the interfedion E of the ordinate and chord 
nearer to I, and diminifhes EL, becaufe the point L is 

not fo much depreffed by the approach of F to K as E 
is depreffed. 

But in all cafes, the ratio of the diredive power of . 24 
A to its attradive force, or of the polarity of B to its ft 

tendency to A, is increafed by diminifhing the length offering the 
B. For it is plain that by diminifhing mp and n q, while proportion 

I e and Kf keep their places, the point 0 is railed, and at“ 

the point L is depreffed ; and therefore the ratio of^f^j**11 

EL to E 0, or of M / to M t, is increafed. We even powers, 
fee that, by diminifiling the length of B continually 

and 
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and without end, the ratio of M / to M t may be made And this will alfo obtain if the magnets differ alfo in 
to exceed any ratio that can be affigned. ftrengtli. For, to have equal polarities, B mull be ftill 

' Now, (ince dimini/hing the length of B increafes the farther from the great and powerful magnet, 
ratio of the direftive power of A to its attraftive power, For all thefe reafons, a large and powerful magnet 

, while increaling the length of A increafes both, and alfo may exert a ftrong direftive power, while its attractive 

-increafes the ratio of EL to E a (as is very eafily feen), power is infenfible. 
and fince this increafe may be as great as we pleafe, it We have hitherto fuppofed the magnet B to be pla-peculill 
neceflarily follows, that if the fame very fmall magnet B ced in the direction of the axis of A, and only at li-ties of ob- 
be placed at fuch diftances from a large and ftrong mag- berty to turn round its centre B. But let its centre lique poti- 

net A, and from a fmaller and lefs vigorous one C, as be placed on the centre of A, as in fig. 3. it muft*""^* 
to have equal polarities to both, its tendency to A will evidently take a pofition which may be called fubcon-nets> 

be lefs than its tendency to C. It may even be lefs in trary to that of A, the north pole of B turning toward 
any ratio we pleafe, by fufficiently diminifhing the the fouth pole of A, and its fouth pole turning toward 

length of B. - the north pole of A. 
Dr Gilbert obferved this ; and he expreffes his obfer- The fame thing rouft happen when the centre of B 

vation by faying, that the direftive power extends to is placed in B, any where in the line AE perpendicular 
greater diftances than the attraftive power. We muft to NS. S attrafts n with a force nb, while N repels 
juft conclude, that the laft becomes mfenftble at fmaller n with a force n 0, fomewhat fmaller than n b. Thefe 
diftances than the firft. This will be found a very im- two compofe the force n d. In like manner, the two 
portant obfervation. It may be of ufe to keep in mind, forces * e and sj", exerted by N and S on the pole *, 
that the direftive power of a magnet A on another mag- compofe the force s q. Now if the axis of the magnet 
net B, is the difference of the fums of the aftions of B be parallel to NS, but the poles in a contrary pofi- 
each pole of A on both poles of B ; and the attraftive tion, and if each magnet be equally vigorous in both 
power of A for another magnet B, is the difference of poles, the magnet B will retain this pofition ; bccaufe 
the differences of thefe aftions. the forces nb audit are equal, as alfo the forces « c 

It may alfo be remarked juft now, that the direftive and s f. Thefe muft compofe two forces n d and s q, 
force of A always exceeds its attraftive force by the which are equal, and equally inclined to ns ; and they 

quantity 2 (p — q). For their difference may be ex- will therefore be in equilibrio on this lever, 
preffed by t /, which is equal to twice 0 L. Now , e is Let us now place the centre of the fmall magnet in 
equal to P^, or to p *, and * L is equal to Pp — F/, C, neither in the axis of the other, noi. 111 the perpen- 

or to P/>— O q— Ft, or to Yp — Qjq — 0 >. There- dicular AE. Let its north pole n point toward the 
fore 0 L = ¥ p_O q, and / / = 2 (Pf> — Q_y), *= centre of A. It cannot remain in this pofition ; for N 
2 [ p_y). repels n with a force n c, while S attrafts it with a force 

By infpefting this figure with attention, we obtain nb (fmaller than nr, becaufe the diftance is greaterj. 

indications of many interefting particulars. If the Thefe two compofe a force nd confiderably different 
lengths of the magnets A and B are the fame, the point from the direftion r n of its axis. .In like manner, the 
n in the axis of the curve will coincide with p. As the fouth pole s of the fmall magnet is afted .on by two 
length of A increafes, the part n q is removed farther forces rr and sf, exerted by the two poles of A,which 
from the part mp. The line P t becomes lefs inclined compofe a force s q nearly equal and parallel to n d, but 
to the axis, and is ultimately parallel to it, when n is in a nearly oppofite direftion. It is plain that thefe 
infinitely remote. At this time L falls on e ; fo that forces muft turn the fmall magnet round its centre C, 
the ultimate ratio of the attraction to the polarity is and that it cannot reft but in a pofition nearly parallel 
that of E. to Et, when the magnet A is infinitely ton*/or*/. Its pofition is better reprefented by fig. 

long. It is then the ratio of the difference of the ac- 4- with its fouth pole turned toward the north pole of 
tions of the neareft pole of A on the two poles of B to the other magnet, and its north pole in the oppofite di- 

the fum of thefe aftions. Hence it follows, that when reftion. 
A is very o-reat and B very fmall, the polarity of B is What the precife pofition will be, depends on tnat 
vaftly greater than its tendency to A. It may have a function of the diftance which is always propoitionai 
great polarity when its tendency is infenfible. to the intenfity of the aftion ; on the foice ot each ot 

The ratio of the polarity to the attraction alfo in- the poles of A, and on the length of the magnet B. 
creafes by increafing the diftance of the magnets while Nay, even when we know this funftion, the problem is 

their dimenfions continue the fame. This will appear, ftill veiy iutiicate. . .27 
by remarking that the chords MP and NQ_muft inter- Thefe are methods by which we may approximate Means of 

feft in fome point ; and that when the four points w, to the funftion with fuccefs. It the magnet B be in-acquiring a 

p, n, and q, move off from O, keeping the fame dif- definitely fmall, fo that we may confider the aftions on 
tances from each other, E o will dimiuifli falter than its two poles as equal, the inveltigation is greatly fimpn- jaw 0f ac- 

EL, and the ratio of EL to EO will continually in- fied. For, in this cafe, each pole of the fmall magnet tion. 
creafe B (fig. 5.) may be conceived as coinciding , with its 

Therefore when a fmall magnet B is placed at fuch centre. Then, drawing NB, SB, and taking B b to- 
a diftance from a great magnet A, and from a fmaller ward N, to -lepreieut the foi.ee with wh.ch NT attract, 

one C, as to have equal polarity to both, its tendency the fouth pole of B, and taking. B e, in SB produced 
to C will exceed its tendency to A. For the polarities to reprefent the force/doth which S repels, the fame 

being equal,'it muft be farther from the great magnet -, pole, the compound force afting on this pole is B d, the 

in which cafe the ratio of its polarity to its attraftion is diagonal of a parallelogram B b, dc. In like manner, 
increafed. we muft take £ e, in N b produced, and equal to B b, 

to 
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to reprefent the repulAod of N for the north pole of 
B, and B f equal to B c, to reprefent the attradliou of 
S for this pole. The compound force will be B g, 
equal and oppolite to B d. It follows evidently from 
this inveftigation, that the fmall magnet will not reft in 
any pofition but dg. In this fuppofition, therefore, of 
extreme minnteriefs of the magnet 13, one of the paral¬ 
lelograms is fufticient. We may farther remark, that 
we have this approximation fecure againft any error 
arifing from the fuppofition that all the adlion of each 
pole of B is exerted by one point. Although we fup- 
pofe it diffufed over a confiderable portion of the mag¬ 
net, ftill the extreme minutenefs of the whole makes the 

aS action, even on its extreme points, very nearly equal. 

tiorTinvef ^ence inay he derived a conftru&ion for afetrtaining 
tigated—~ pohti011 of the needle, when the function m of the 
magne- diftance is given, or for difeovering this function by ob- 
tic curve, fervation of the pofition of the needle. 

Let bJS (fig. 5. ng 2.) meet the dire&ion of the 
needle in K. Make BG = BN, and draw NF, GE, 
8H, perpendicular to BK. It is evident that B b is to 
B c, or b d, as the fine of the angle HBS to the fine of 
KBN. Therefore, becaufe BG and BN are equal, we 
have B b : B * := GE : NF. 

Therefore GE : NF = BS* : BN” 
But SH : GE =r BS ; BN 
Therefore SH ; NF = BS*I + I : BN'**1 

And SK : NK = BS” + * : BN* + \ 
If- magnetic a&ion be inverfely as the diftance, we 

have SK : NK ~ BS2 : BN2, and B is in the circum¬ 
ference of a circle which pafies through S and N, and, 
has BK for a tangent, as is^plain by elementary geo¬ 
metry. If the a&ion be inverfely as the fquare of the 
diftance, we have SK : NK = BS3: BN3, and B is in 

the circumference of a curve of more difficult inveftiga- 
tion. But, as in the circle, the fum of the angles BSN 
and BNS is a conftant angle ; fo, in this curve, the Turn 
of the cofines of tliofe angles is a conftant quantity. 
This fuggefts a very fimple conftrudlion of the curve. 
Let it pafs through the point T of the line AT, drawn 
from the centre of the magnet, perpendicular to its 
axis. ^ Defcribe the femicircle SPQN, cutting ST and 
NT in P and Then, in order to find the point 
where any line SB cuts the curve, let it cut the ftrni- 
circle in /, and apply the line N q zz: SP -f- NQ_— 8/, 
and produce it till it meet the line SB in B, which is a 
point in the curve ; for it is evident that 8p and N q 
are the cofines of BSN and BNS. We hope to give, 
by the help of a learned friend, the complete conftruc- 
tion of curves for every value of w, in an Appendix to 
this article. It will form a new and curious clafs, ar¬ 
ranged by the functions of the angles at N and 8. 

But, in the mean time, we have determined the pofi- 
- tion of an indefinitely fmall needle, in refpedt of a mag¬ 

net of which we may conceive the polar activity con¬ 
centrated in two points ; and we may, on the other 
hand, make ufe of the obferved pofitions of fuch a needle 
and magnet for difeovering the value of mi. For, iince 
SK STlW+l T ntr 

Log. SK; NK ■SK _ SBW+* 

is PIa"‘ that_ Log. sb - NB-*- 

I hus, in an obfervation which the writer of this article 
made on a very fmall needle, and a magnet having glo- 
bular poles, and 84 inches between their centres, he 
found SB = 5h NB = ■*, SK=I ,)49> and NK = 3,37. 

Ihis gives m = 1,97, which differs from 2 only ^th 

part. Finding it fo very near the inverfe duplicate ra* 
tio of the diftance, a circle VUZ was delcribed, the 
circumference of which is the locus of SB : BN rr 8 : 

5>333*. When the centre of the needle was placed any¬ 
where in the circumference of this circle, it fcarcely de¬ 
viated from the point K, except when fo far removed 
from the magnet that its naturaf polarity prevailed over 
the diredive power of the magnet, or fo near its middle 
that the a&ion of the cylindrical part became v.erv fen- 
fible. 

It is plain that the length of the needle muft occa- 

fion fome deviation from the magnetic direction, by de- 
ftroying the per fed equality of action on its two poles. 
He therefore employed three needles of 4, 4, and 4 of 

an inch in length ; and by noticing the differences of 
diredion, he inferred what would be the diredion, if 
the forces on each pole wrere precifely equal. He had 
the pleafure of feeing that the deviation from the in¬ 
verfe duplicate ratio of the diftances was fcarcely per¬ 
ceptible. 

Mr Lambert’s experiments on the diredive power 
of the magnet, narrated in his fccond diflertation in the 
22d volume of the memoirs of the Academy oLBerlin, 
are the moft valuable of all that are on record ; and the 
ingenious addrefs with which they are conduded, and 
the inferences are drawn, would have done credit to 

Newton himfclf. We earneftly recommend the careful 
perufal of that EfTay, as the moft inftrudive of any that 
we have read. The writer of this found himfelf obli¬ 

ged to repeat all his former experiments, mentioned 
above, in Mr Lambert’s manner, and with his precau¬ 
tion of keeping the needle in its natural pofition ; a cir- 

cumftance to winch he had not fufficientlv attended be¬ 
fore. The newr refults were ftill more conformable to 
his conjecture as to the law of variation. Mr Lambert 

clofes his diflertation with an hypothefis, “ that the 
force of each tranfverfe element of a magnet is as its 
diftance from the centre, and its adion on a particle of 
another magnet is inverfely as the fquare of the dif- 
tance.” On this fuppofition, he calculates the poii- 
tion of a very fmall needle, and draws three of the curves 
to which it fhould be the tangent. Thefe are very ex- 
adly coincident with fome that he obferved. We tried 
this with feveral magnetic bars, and found it very con¬ 
formable to obfervation in fome magnets; but deviating 
fo far in the cafe of other magnets, that we are convin¬ 
ced that there is no rule for the force of each tranfverfe 
eiement of a magnet, and that the magnetifm is diffe- 
rently difpofed in different magnets. It was chiefly this 
which induced us to form the magnets employed in this 
refeaich of two balls united by a (lender rod. Lich- 

tenberg, in his notes on Erxleben’s Natural Philofopliy, 
fays, that there is a MS of the celebrated Tobias 
Mayer in the library of the Academy of Gottingen, in 

which he affumes the hypothefis above mentioned, and 
gives a conftrudion of the magnetic curves founded on 
it, making them a kind of catenaria. "Hie interior 
curves do indeed refemble the catenaria, but the extew 
lior are totally unlike. But there is no occafion for 

much argument, to convince us, that the firft part of 
this hypothefis is not only gratuitous, but unwarranted 
by any general phenomena. We know that a magne¬ 

to31 bar may have its magnetifm very differently difpo- 
ed 5 for it may have more than two poles, and the in¬ 

termediate poles cannot have this difpofition of the mag, 

netifm. 
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nctlfm. Such a difpofition is perhaps pofllble ; but is 
by no means general, or even frequent. We are dif- 
pofed to think, that permanent magnetifm muft have 
its intenfity diminifhing in the very extremity of the 
bar. The reader may guefs at our reafons from what 

is faid in Electricity, Suppl. n° 222. 
Primary The following very curious and inftru&ive phenome- 
BiidsRcoN-non wag thing which greatly excited the curi- 
dary, or oplty vvrjter Gf th,'s article, and lorig puzzled him 

and com* to explain it. Indeed it was his endeavours, to explain 
pound it which gradually opened up to him the theory of the 
curves. mutual aftion of magnets contained in thefe paragraphs,. 

and iiril gave him occafion to admire the fagacity of 
Dr Gilbert, and to fee the connecting principle of the 
vail variety of obfervations and experiments which that 
philofopher had made, it feems owing to the want of 

this connecting principle, that a book fo rich in fa£ls 
(hould be fo little read, and that fo many of Dr Gilbert’s 

obfervations have been publifhed by others as new dif- 

coveries. / 
Amufing himfelf in the dimmer 1758 with magnetic 

experiments, two large and (Irong magnets A and B 
(tig. 6 ), were placed with their difiimilar poles front¬ 

ing each other, and about three inches apart. A fmall 
needle, fupported on a point, was placed between them at 
D, and it arranged itfelf in the fame manner as the great 
magnets. Happening to fet it off to a good dillance 

on the table, as at F, he was furprifed to fee it imme¬ 
diately turn round on its pivot, and arrange itfelf near¬ 
ly in the oppofite direction Bringing it back to D 

reftored it to its former pofition. Carrying it gradu¬ 
ally out along DF, perpendicular to NS, he obferved 

it to become Tenfibly more feeble, vibrating more (low¬ 
ly ; and when in a certain point E, it had no polarity 
whatever towards A and B, but retained any pofition 

that was given it. Carrying it farther out, it again ac¬ 

quired polarity to A and B, but in the oppofite direc¬ 
tion ; for it now arranged itfelf in a pofition that was 
parallel to NS, but its north pole was next to N, and 

its fouth pole to S. 
This fingular appearance naturally excited his atten¬ 

tion. The line on which the magnets A and B were 
placed had been marked on the table, as alfo the line 
DF perpendicular to the former. The point E was 

now marked as an important one. The experiments 

were interrupted by a friend coming in, to whom fuch 
things were no entertainment. Next day, wifhing to 

repeat them to fome friends, tluKmagnets A and B 
were again laid on the line on which they had been pla¬ 

ced the day before, and the needle was placed at E, 
expe£ling it to be neutral. But it was found to have 
a confiderable verticity, turning its north pole toward 
the magnet B •, and it required to be taken farther out, 
toward F, before it became neutral. While (landing 

there, fomething chanced to joggle the magnets A and 
B, and they inftantly rufhed together. At the fame in- 

(lant, the little magnet or needle turned itfelf brifldy, 
and arranged itfelf, as it had done the day before, at F, 
quivering very brifldy, and thus (hewing great verticity. 

This naturally furprifed the beholders ; and we now 
found that, by gradually withdrawing the magnets A 
and B from each other, the needle became weaker- 

then became neutral—and then turned round on its pi¬ 

vot, and took the contrary pofition. It was very amu¬ 

fing to obferve how the (imply feparating the magnets A 
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and B, or bringing them together, made the needle af- 
fume fuch a variety of portions and degrees of vivacity 
in each. 

The needle was now put in various fituatious, in re- 
fpe£t to the two great magnets ; namely, off at a fide, 
and not in the perpendicular DF. In thefe fituations, 
it took an inconceivable variety of pofitions, which could 
not be reduced to any rule; and in moll of them it re¬ 
quired only a motion of one of the great magnets for an 
inch or two, to make the needle turn brifldy round on 

its pivot, and alfume^a pofition nearly oppofite to what 
it had before. 

But all this was very puzzling, and it was not till af¬ 
ter ieveral months that the writer of this article, ha¬ 
ving conceived the notion of the magnetic curves, was 
in a condition to explain the phenomena. With this 

afilflance, however, they are very clear, and very in¬ 
finitive. 

Nothing hinders us from fuppofmg the magnets A 
and B perfectly equal in every refpedl. Let NHM, 

NEL, be two magnetic curves belonging to A ; that 
is, fuch that the needle arranges itfelf along the tangent 

of the curve. Then the magnet B has two curves 
SGK, SEI, perfectly equal, and fimilar to the other 

two. Let the curves NHM and SGK interfet in C 

and F. Let the curves NEL and SEI touch each 
other in E. 

The needle being placed at C, would arrange itfelf 
in the tangent of the curve KGS, by the adlion of B 
alone, having its north pole turned toward the fouth 

pole S of B. But, by the a&ion of A alone, it would 
be a tangent to the curve NHM, having its north pole 
turned away from N. Therefore, by the combined ac¬ 
tion of both magnets, it will take neither of thefe pofi¬ 

tions, but an intermediate one, nearly biledling the 
angle formed by the two curves, having its north pole 
turned toward B. 

But remove the needle to F. Then, by the action 

of the magnet A, it would be a tangent to the curve 
FM, having its north pole toward M, By the a£lion 

of B, it would be a tangent to the curve KFG, ha¬ 
ving its north pole in the angle MFG, or turned to¬ 
ward A. By their joint adlion, it takes a pofition 

nearly bife&ing the angle GFM, with its north pole 
toward A. 

Let the needle be placed in E. Then, by the adlion 

of the magnet A, it would be a tangent to the curve 
NEL, with its north pole pointing to F. But, by the 
adlion of B, it will be a tangent to SEI, with its north 
pole pointing to D. Thefe a&ions being fuppofed e- 
qual and oppofite, it will have no verticity, or will be 
neutral, and retain any pofition that is given to it. 

The curve SEI interfe6ls the curve NHM in P and 
The fame reafoning (hews, that when the needle 

is placed at P, it will arrange itfelf with its north pole 

on the angle SPH : but, when taken to Q^, it will 
(land with its north pole in the angle EQM. 

From thefe fa£ls and reafonings we mull infer, that, 
for every diftanee of the magnets A and B, there will 

be a feries of curves, to which the indefinitely (hort 

needle will always be a tangent. They will rife from 

the adjoining poles on both lides, eroding diagonals A 
ly the lozenges formed by the primary or simple 

curves, as in fig. 6. Thefe may be called compound 

or secondary magnetic curves. Moreover, thefe fe-" 
condary 
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condary curves will be of two kinds, according as they 
pafs through the fir ft or fecond interfe&ions of the pri¬ 
mary curves, and the needle will have oppofite pofitions 
when placed on them. Thefe two fets of curves will be 
feparated by a curve GEH, in the circumference of 
which the needle will be neutral. This curve paffes 
through the points where the primary curves touch each 

other. We may call this the line of neutrality or inac¬ 
tivity. 

We now fee diftin&ly the effe& of bringing the mag¬ 
nets A arid B nearer together, or feparating them far¬ 
ther from each other. By bringing them nearer to 
each other, the point E, which is now a point of neu¬ 
trality, may be found in the fecond interfe&iion (fuch as 

P) of two magnetic curves, and the needle will take a 
fubcont.rary pofition. By drawing them farther from 
each other, E may be in the firjl interfe&ion of two 

magnetic curves, and the needle will take a pofition fi- 
milar to that of C. 

If the magnets A and B are not placed fo as to 
form a ftraight line with their four poles, but have their 
axes making an angle with each other, the conta&s and 
interfe&ioirs of their attending curves may be very dif¬ 

ferent from thofe now reprefented ; and the pofitions 
of the needle will differ accordingly. But it is plain, 
from wliat has been faid, that if we knew the law of 
a&ion, and confequently the form of the primary curves, 
we fhould always be able to fay what will be the pofi¬ 
tion of the needle. Indeed, the eonfideration of the 
fimple curves, although it was the mean of fuggeft- 
ing to the writer of this article the explanation of thofe 
more complicated phenomena, is by no means neceffary 
for this purpofe. Having the law of magnetic a&ion, 
we mull know each of the eight forces by which the 
needle is affe&ed, both in refpe& of direction and in- 
tenfity; and are therefore able to afeertain the fmgle 
force ariffng from their compofition. 

When the fimilar poles of A and B are oppofed to 
each other, it is eafy to fee, that the pofition of the 
needle mult be extremely different from what we have 
been deferibing. When- placed anywhere in the line 

DF, between two magnets, whofe north poles front 
each other in N and S', its north pole will always point 
away from the middle point D. There will be no neu¬ 
tral point E. If the needle be placed at P or Q_, its 
north pole will be within the angle EPH, or FQL 

This pofition of the magnets gives another fet of fecon- 
dary curves, which alfo crofs the primary curves, palling 

diagonally through the lozenges formed by their interfec- 
tion. But it is the other diagonal of each lozenge which 
is a chord to thofe fecondary curves. They will, there¬ 
fore, have a form totally different from the former fpecies. 

The eonfideration of this compound magnetifm is 
important in the fcience, both for explaining complex 
phenomena, and for advancing our knowledge of the 

great defideratum, the law of magnetic a&ion. It ferves 
this purpofe remarkably. By employing a very fmall 

needle, the points of neutrality afeertain very nearly 
where the magnetic curves have a common tangent, and 
fhews the pofition of this tangent. By placing the two 
magnets fo as to form various angles with each other, 
we can, by means of thefe neutral points, know the po¬ 
fition of the tangent in every point of the curve, and 
thus can afeertain the form of the curve, and the law of 

adion, with confiderable accuracy. The writer of this 
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article took this method ; and the refult confirmed him 
in the opinion, that it was in the inverfe duplicate ratio 
of the diftances. The chief (perhaps the only) ground 
of error feemed to be the difficulty of procuring large 
magnets, having the a&ion of each pole very much con¬ 
centrated. Large magnets mufl be employed. He at¬ 

tempted to make fuch, con filling of two fpherical balls, 
joined by a fiender rod. But he could not give a firong 
magnetifm to magnets of this form, and was forced to 
make ufe of common bars, the poles of which are con- 
fiderably diffufed. This diffufion of the pole renders 
it very difficult to fele& with propriety the points from 
which the difiances are to be eflimated, in the invef- 

tigation of the relation between the forces and dif¬ 
tances. 

He tried another method for afeertaining this fo 
much defired law, which had alfo the fame refult. Ha¬ 
ving made a needle confuting of two balls joined by a 
fiender rod, and having touched it with great care, fo 

that the whole ftrength of its poles feemed very little 
removed from the centres of the balls, he counted the 
number of horizontal vibrations which it made in a gi¬ 
ven time by the force of terreftiial magnetifm. He 

then placed it on the middle of a very fine and large 
magnet, placed with its poles in the magnetic meridian, 
the north pole pointing fouth. In this fituation he 
counted the vibrations made in a given time. He then 
raifed it up above the centre of the large magnet, till 
the difiance of its poles from thofe of the great mag¬ 
net were changed in a certain proportion. In this fi- 
tuation its vibrations were again counted. It was tried 
in the fame way in a third fituation, confiderably more 
remote from the great magnet. Then, having made 

the proper redu&ion of the forces correfpondfng to the 
obliquity of their a&ion, the force of the poles of the 
great magnet was computed from the number of vibra¬ 

tions. To ftate here the circumftances of the experi¬ 
ment, the neceffary redu&ions, and the whole compu¬ 
tations, would occupy feveral pages, and to an intelli¬ 
gent reader would anfwer little purpofe. Mr Lambert’s 

excellent difiertation in the 22d vol. of the Mem. de 
P Acad. de Berlin, will fhew the prolixity and intricacy' 
of this inveftigation. Suffice it to fay, that thefe ex¬ 

periments were the moft confiflent with each other of 
any made by the writer of this article, with the view of 

afeertaining the law of magnetic a&ion ; and it is chief¬ 
ly from their refult that he thinks himfelf authorifed to 
fay, with fome confidence, that it is inverfely as the 
fquare of the difiance. Thefe experiments were fir ft 

made in a rough way in 1769 and 1770. In 1775, 
obferving that Mr iEpirms feemed to think the a&ion 

inverfely as the diftance (fee his Tentam. Theor. EleBr. 

et Magn. $301. &c.), they were repeated with very 
great care ; and to thefe were added another fet of ex¬ 
periments, made with the fame magnet and the fame 
needle, placed not above the magnet, but at one fide 

(but always in the line through the centre, perpendicu¬ 
lar to the axis, fo that the a&ions of the two pole3 

might be equal). This difpofition evidently fimplifies 
the procefs exceedingly. The refult of the whole was 
Hill more fatisfa&ory. This conclufion is alfo confirm¬ 

ed by the experiments of Mr Coulomb in the Memoirs 
of the Academy of Sciences at Paris for J786 and 

1787’ It would feem therefore to be pretty well efta- 

blifhed. Another method, which feems fuiceptible of 

confiderable 
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be mentioned in due time. 
Such then are the general laws obferved in the mu¬ 

tual r&ion of magnets. We think it fcarcely neceflary 
to enter into a farther detail of their confequences, cor- 
refponding to the innumerable varieties of pofitions in 
which they may be placed with refpedl to each other. 

We are confident, that the fenlible actions will always 
be found agreeable to the legitimate confequences of 

the general propofitions which we have eftahlifhed in 
the preceding paragraphs. We proceed therefore to 

confider fome phyfical fads not yet taken notice of 
which have great influence on the phenomena, and 

greatly affifl us in our endeavours to underftand fome- 

thing of their remote caufe. 
Tagnetifm Magnetifm, in all its modifications of attradion, re- 
tempora-pnlfion,. and diredion, is, in general, of a temporary or 

11 and pe- perifhing nature. The beft loadftones and magnets, 

(hinS- unlefs kept with care, and with attention to certain 
circumfiances, are obferved to diminish in their power. 

Natural loadftones, and magnets made of fieel, temper¬ 
ed as hard as pofiible, retain their virtue with greatefl 
obfiinacy, and feldom lofe it altogether, unlefs in fixa¬ 
tions which our knowledge of magnetifm teaches us to 
be unfavourable to its durability. Magnets of temper¬ 

ed fieel, fuch as is ufed for watch-fprings, are much 
fooner weakened, part with a greater proportion of 

their force by fimple keeping, and finally retain little 
or none. Soft fieel and iron lofe their magnetifm ai- 
moft as foon as its producing caufe is removed, and 
cannot be made to retain any fenfible portion of it, un¬ 

lefs tlieir metallic ftate fuffer fome change. 
i. Nothing tends fo much to impair the power of a 

magnet as the keeping it in an improper pofition. . If 

its axis be placed in the magnetic diredion, but in a 
contrary pofition, that is, with the north pole of it 

where the fouth pole tends to fettle, it will grow weak¬ 

er from day to day ; and unlefs it be a natural load- 
ftone, or be of hard tempered fieel, it will, after no 

very long time, lofe its power altogether. 

B h^at* 2* r^hlS diffipation ot a ftrong magnetic power is 
•leftsof ’greatly promoted by heat. Even the heat of boiling 
under water affeds it fenfibly ; and if it be made red hot, it 
'd ele&ri. {3 entirely deftroyed. This laft fad has long been 

known. Dr Gilbert tried it with many degrees of 
violent heat, and found the confequences as now ftated; 

but having no thermometers in that dawn of fcience, 

he could not fay any thing precife. He only obferves, 

that it is deftroyed by a heat not fufficient to make it 
vifible in a dark room. Mr Canton found even boiling 
water to weaken it ; but on cooling again the greatefi 

part was recovered. * 
3. What is more remarkable, magnetifm is impaired 

by any rough ufage. Dr Gilbert found, that a mag¬ 
net which he had impregnated very ftrongly, was very 

much impaired by a Angle fall on the floor ; and it has 
been obferved fince his time, that falling on ftones, or 
receiving any concuflion which caufes the magnet to 
ring or found, hurts it much more than beating it with 
any thing foft and yielding. Grinding a natural load- 
flone with coarfe powders, to bring it into fhape, weak¬ 
ens it much ; and loadftones Should therefore be redu¬ 
ced into a fhape as little different from their natural 
form as pofiible ; and this Should be done brifkly, cut¬ 

ting them with the thin difks of the. lapidary’s wheel, 
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It will cutting off only what is neceflary for leaving their mof 

adlive parts or poles as near their extremities as we 
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Hurt by 
proper 

‘fition. 

ty 

By vio- 
nttreat¬ 

ment. 

All thefe caufes of the diminution of magnetifm are 
more operative if the magnet be all the while in an im¬ 
proper pofition. 

4. Daftly, magnetifm is impaired and deftroyed by 4-By other 

placing the magnet near another magnet, with their fi-ma£net9* 
milar poles fronting each other We have had occa- 
fion to remark this already, when mentioning the ex¬ 
periments made with magnets in this pofition, for afeer- 

taining the general laws or variations of their repulsion. 
We there obferved, that magnets fo lituated always 
weakened each other, and that a powerful magnet often 

changed the fpecies of the neareft pole of one lefs 
powerful. This change is recovered, in part at leaft, 
when it has taken place in a loadftone or a magnet of 
hard ftcel; but in fpring tempered fieel the change is 
generally permanent, and almoft to the full extent of 
its condition while the magnets are together. It is to 
be remarked, that this change is gradual; and is expe¬ 

dited by any of the other caufes, particularly by heat 

or by knocking. 3* 
On the other hand, magnetifm is acquired by the^a^er^m 

fame means, when fome other circumftances are at- ac“ 
tended to. 

1. A bar of iron, which has long flood in 

netic diredlion, or nearly fo, will gradually acquire fition; ^ 
magnetifm, and the ends will acquire the polarity cor- 
refponding to their fixation. In this country, arid the 
north of Europe, the old fpindles of turret vanes, old 

bars of windows, &e. acquire a fenfible magnetifm; 
their lower extremity becoming a north pole, and the 

other end a fouth pole. Gilbert fays, that this was 
firfl obferved in Mantua, in the vane fpindle of the Au- 

guftine church—“ VentoJlexa (fays he) de prompta, et 
apothecario cuidam c once (fa y aitrahebat ferrea ramenta, T>i 
perquam injtgni,” The upper bar of a hand rail to a 
flair on the north fide of the highefl part of the flecple 
of St Giles’s church in Edinburgh is very magnetical; 

and the upper end of it, where it is lodged in the flone, 
is a vigorous fouth pole. It is worth notice, that the 

parts of fuch old bars acquire the ltrongeft magnetifm 
when their metallic ftate is changed by expofure to the 
air, becoming foliated and friable. It would be worth 
while to try, whether the aethiops martialis, produced 
by fleam in the experiments for decompofing water, 
will acquire magnetifm during its produdlion. The 

pipe and the wires, which are converted into the Shining 
aethiops fhonld be placed in the magnetic diredlion. 

2. If a bar of fieel be long hammered while lying in 2* By ham- 
the magnetic diredlion, it acquires a fenfible magnetifm rncring; 

(See Dr Gihert’s plate, representing a blackfmith ham¬ 
mering a bar of iron in the magnetic direction). The 

points of drills, efpecially the great ones, which are 
urged by very great prefTure; and broaches, worked 
by a long lever, fo as to cut the iron very fail, acquire 
a flrong magnetifm, and the lower end always becomes 

the north pole (Phil. Tranf. xx. 417 ) Even driving 
a hard fteel punch into a piece of iron, gives it magne- 

tifm by a fingle blow. In Short, any very violent fqueeze 
given to a piece of tempered fteel renders it magnetic, 

and its polarity corresponds with its pofition during the 
experiment. We can fcarcely take up a cutting or bo¬ 

ring tool in a fmith’s Shop that is not magneticul. Even 

Q_2 foft 
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foft fteel and iron acquire permanent magnetifm in this 
way. Iron alfo acquires it by twilling and breaking. 
It is therefore difficult to procure pieces of iron or Heel 
totally void of determinate and permanent magnetifm ; 
and this frequently mars the experiments mentioned in 
the firft paragraphs of this article. The way therefore 
to enfure fuccefs in thefe experiments is to deprive the 
rods of their accidental magnetifm, by fome of the me¬ 
thods mentioned a little ago. Let them be heated red 
hot, and allowed to cool while lying jn a direction per¬ 

pendicular to the magnetic direction (nearly E. N. E. 
and W. S. W. in this country). 

3. By heat- 3. As heat is obferved to dellroy magnetifm, fo it 
ang; may alfo be employed to induce it on fubllances that 

are fufceptible of magnetifm. Dr Gilbert makes this 
obfervation in many parts of his work. He fays, that 
the ores of iron which are in that particular metallic 
ftate which he conliders as mod fufceptible of magne¬ 
tifm, will acquire it by long continuance in a red heat, 
if laid in the magnetic dire A ion, and that their polarity 
is conformable to their pofition, that end of the mafs 
which is next the north becoming the north pole. He 

alfo made many experiments on iron and fteel bars ex- 
pofed to ftrong heats in the magnetical direAion. Such 
experiments have been made fince Gilbert's time in 
great number. Dr Hooke, in 1684, made experiments 
on rods of iron and , fteel one-fifth of an inch in diame¬ 
ter, and feven inches long. He found them to acquire 
permanent magnetifm by expofure tp ftrong heat in the 
magnetic direAion, and if allowed to cool in that direc¬ 

tion. But the magnetifm thus acquired by fteel rods 
was much ftronger, and more permanent, if they were 
fuddenly quenched with cold water, fo as to temper 
them very hard. He found, that the end which was 
next to the north, or the lower end of a vertical bar, 

was always its permanent north pole. Even quench¬ 
ing the upper end, while the reft was fuffered to cool 

gradually, became a very fenfible fouth pole. No mag¬ 
netifm was acquired if this operation was performed on 
a rod lying at right angles to the magnetical dire&ion. 

In thefe trials the polarity was always eftimated by 
the aAion on a mariner’s needle, and the intenfity of 
the magnetifm was eftimated by the deviation caufed in 
this needle from its natural pofition. Dr Gilbert made 
a very remarkable obfervation, which has fince been re¬ 
peated by Mr Cavallo, and publilhed in the Philofophi- 
cal TranfaAions as a remarkable difeovery. Dr Gil¬ 
bert fays, p. 69. (( Bacillum ferreum, valide ignitum ap~ 

pone ‘verforio excito ; flat verforium> nec ad tale ferrum 
convert it ur : fed flatim ut primwn de candore aliquant u- 
lum remiferit, confluit illico.” In feveral other parts of 
}iis treatife he repeats the fame thing with different cir- 

cumftances.. It appears, therefore, that while iron is 
red hot, it is not fufceptible of magnetifm, and that it 
is during the cooling in the magnetic direAion that it 

acquires it. Gilbert endeavoured to mark the degree 
pf heat moft favourable for this purpofe ; but being un¬ 

provided with thermometers, he could not determine 
any thing with precifion.. He fays, that the verforium, 
or mariner’s needle, was moft deranged from its natural 
pofition a little while after the bar of iron ceafed to 
ftiine in day-light, but was ftill pretty bright in a dark 

^oom* But there are other experiments which we have 
made, and which will be mentioned by and bye; by 

Y/hich it appears, that although a bright red or a white 
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heat makes iron unfufceptible of magnetifm while in 
that ftate, it predifpofes it for becoming magnetieal. 
When a bar of fteel was made to acquire magnetifm by 
tempering it in the magnetical direAion, we found that 
the acquired magnetifm was much ftronger when the 
bar was made firft of all very hot, even although allow¬ 

ed to come to its moft magnetical ftate before quench¬ 
ing, than if it had been heated only to that degree ; 
nay, we always found it ftronger when it was quenched 
when red hot. We offer no explanation at prefent ; 
our foie bufinefe juft now being to ftate faAs, and to 

generalize them, in the hopes of finding fome fa A which 
fhall contain all the others. 

4. The moft diftinA acquifitions and changes of mag-4. Byjuxta. 
netifm are by juxtapofition to other magnets and to iron, pofition. 
As the magnetifm of a loadftone or magnet is weaken¬ 
ed by bringing its pole near the fimilar pole of another 

magnet, it is improved by bringing it near the other 
pole; and it is always improved by bringing it near any 
piece of iron or foft fteel. 

But this aAion, and the mutual relation of magnets 
and common iron, being the moft general, and the moft 

curious and inftrnAive of all the phenomena of magne¬ 
tifm, they merit a very particular confideration. 

Of the communication of Magnetifm. 

The whole may be comprehended in one propofition, Communl 

which may be faid to contain a complete theory of mag-cadon of 
netifm. magnetic 

Fundamental propofition. 

Any piece of iron, when in the neighbourhood of a mag- 
nety is a magnet, and its polarity is fo difpofed that the 
magnet and it mutually attract each other. 

The phenomena which refult from this fundamental 
principle are infinitely various, and we muft content 

ourfelves with deferibing a fimple cafe or two, which ' 

will fufficiently enable the reader to explain every other. ^4 

Take a large and ftrong magnet NAS (fig. 7.), of Attra<ftivf| 
which N is the north, and S the fouth. pole. Let it be powercon 
properly fupported in a horizontal pofition, with itsmunicate1 
poles free, and at a diflance from iron or other bodies. 
Fake any fmall piece of common iron, not exceeding 

two or three inches in length, fuch as a fmall key. 
Take alfo another piece of iron, fuch as another fmaller 

key, or a bit of wire about the thicknefs of an ordinary 
quill. 

1. Hold the key horizontally, near one of the poles, 
(as fhewn at n° /.), taking care not to touch the pole 
with it ; and then bring the other piece of iron to the 
other end of the key (it is indifferent which pole is thus 

approached with the key, a,nd which end of the key is 
held near the pole). The wire will hang by the key, 

and will continue to hang by it, when we gradually 

withdraw the key horizontally from the magnet, till, at. 
a certain diftance, the wire will drop from the key, be- 

caufe the magnetifm imparted from this diftance is too 
weak. That this is the foie reafon of its dropping, 
will appear by taking a fhorter, or rather a flenderer, 
bit of wire, and touch the remote end of the key with 

it : it will he fupported, even though we remove the 
key ftill farther from the magnet. 

2. Hold the key below one of the poles, as at n° 2. or 
3. and touch its remote end with the wire. It will be 

fufpended in like manner, till we remove the key too 
far from the magnet. 

3. Hold 
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, Hold the key above the poles, as at n° 4. or 5. 

and touch its adjacent end with the wire (taking care 
that the wire do not a'lfo touch the magnet). The wire 

will ill'll be fupported by the key, till both are removed 

too far from the magnet. . , . 
Thus it appears that, in all thefe iituations, the key 

has {hewn the charafterilti'c phenomenon of magnetifm, 

namely, attraction for iron. In the experiment with 
the key held above the pole, the wire is in the fame 
{ituation in refpeft to magnetifm as the key is when 

held below the pole ; but the aftions are mutual. As 
the key attrafts the wire, fo the wire attrafts the 

Iccv • 
If the magnet be fupported in a vertical pofition, as 

in fig. 8. the phenomena will be the fame; and when 
the key is held direftly above or direftly below the 

pole, it will carry rather a heavier wire than in the ho¬ 

rizontal pofition of the magnet and key. 
Inftead of approaching the magnet with tne key and 

wire, we may bring the magnet toward them, and the 

phenomena will be ftill more palpable. Thus, if the 
bit of wire be lying on the table, and we touch one end 
of it with the key, they will fhew no conueftion what¬ 
ever. While we hold the key very near one end of the 

' wire, bring down the pole of a magnet toward the key, 
and we {hall then fee the end of the wire rife up and 
flick to the key, which will now fupport it. In like 
manner, if we lay a quantity of iron filings on the table, 

and touch them with the key, in the abfence of the 

magnet, we find the key totally inaftive. But, on 
bringing the magnet anyhow near the key, it imme¬ 

diately attrafts the iron filings, and gathers up a heap 

,, of them. . . . . 
Alfo a di- In the next place, this vicinity of a magnet to a piece 

re<Stive of iron gives it a direftive power. Let NAS (fig* 9*/ 
power. be a magnet) and BC (n° I.) a key held near the 

north pole, and in the direftion of the axis. Bring a 

very fmall mariner’s needle, fupported on a (harp point, 

near the end C of the key which is fartheft from N. 
We (hall fee this needle immediately turn its fouth pole 
towards C, and its north pole away from C. This po¬ 
fition of the needle is indicated at c, by marking its 
north pole with a dart, and its fouth with a crofs. 
Thus it appears that the key has got a direftive power 

like a magnet, and that the end C is performing the of¬ 
fice of a north pole, attrafting the fouth pole of the. 

needle, and repelling its north pole. It may indeed be 
faid, that the needle at c arranges ltfelf in this manner 
by the direftive power of the magnet ; for it would 
take the fame pofition although the key were away. 
But if we place the needle at b, it will arrange ltfelf as 
there reprefented, fhevving that it is influenced by the 

key, and not (wholly at lead) by the magnet. In like 
manner, if we place the needle at a, we (hall fee it turn 
its north pole toward B, notwithftanding the action o 

the magnet on it. This aftion evidently tends to turn 
its north pole quite another way : but it is influenced 
by B, and B is performing the office of a fouth pole. 

I11 like manner, if we place the key as at n1' 2. we 

fliall obferve the end B attraft the fouth pole of the 
needle placed at a, and the end C attraft the north 
pole of a needle placed in b. In this fituation of the 
key, we fee that B performs the office of a north pole, 

and C performs the.office of a fouth pole. 
Thus it appears that the key in both Iituations has 
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become a magnet, pofleffed of both an attraftive and a 

directive power. It has acquired two poles. 36 
Laiily, the magnetifm of the key is fo difpofed that The attrac- 

the two magnets NAS and BC muft mutually attraft [ion of iron 

each other ; for their diflimilar poles front each other. 
Now, it is a matter of uniform and uncontradifted ob-tijn 

fervation, that when a piece of iron is thus placed near own tem- 
a magnet, and the difpofition of its magnetifm is tliusporary 
examined by means of a mariner’s needle, the difpofi- magneufin. 

tion is fuch that two permanent magnets with their 
poles fo difpofed muft attraft each other. The piece of 
iron, therefore, having the fame magnetic relation to 
the magnet that a fimilar and fimilarly difpofed magnet 

has, muft be affefted in the fame manner. We cannot, 
by 'any knowledge yet contained in this article, give 
any precife intimation in what way the polarity of the 
piece of iron will be difpofed. This depends on its fhape 
as much as on its pofition. By deferibing two or three 
examples, a notion is obvtoufly enough fuggefted, which, 

although extremely gratuitous, and perhaps erroneous, 

is of fervice, becaufe it has a general analogy with the 

obferved appearances. 
If one end of a flender rod or wire be held near the 

north pole of the magnet, while the rod is held in the 
diredlion of the axis (like the key in fig. 7. no 1.), the 
near end becomes a fouth, and the remote end a north 
pole. Keeping this fouth pole in its place, and turn¬ 
ing the rod in any direftion from thence, as from a. 

centre, the remote end is always a north pole. And, in 
general, the end of any oblong piece of iron which is 

neareft to the pole of a magnet becomes a pole of the 
oppoiite name, while the remote end becomes a pole of 

the fame name with that of the magnet. 
If the iron rod be held perpendicularly to the axis, 

with its middle very near the north pole of the magnet, 
the two extremities of the iron become north poles, 

and the middle is a fouth pole. 
If the north pole of a magnet be held perpendicular 

to the centre of a round iron plate, and very near it, 

this plate will have a fouth pole in its centre, and every 
part of its circumference will have the virtue of a north 

pole. 
If the plate be fhaped with points like a ftar, each 

of thefe points will be a very diltinft and vigorous north 

pole. - . 
Something like this will be obferved in a piece ot 

iron of any irregular fhape. The part immediately ad¬ 

joining to the north pole of the magnet will have the 
virtue of a fouth pole, and all the remote protuberances 

will be north poles. 
The notion naturally fuggefted by thefe appearances 

is, that the virtue of a north pole feems to refide m 
fomething that is moveable, and that is protruded by 
the north pole of the magnet toward the remote parts 
of the iron; and is thus conftipated in all the remote 
edges, points, and protuberances, much, in the fame 
manner as. eleftricity is obferved to be protruded to the 
remote parts and protuberances of a condufting body 

by the prefence of an overcharged body. This notion 

will greatly affift the imagination ; and its confequences 

very much refemble what we obferve. 
As a farther mark of the complete communication of 

every magnetic power by mere vicinity to a magnet, we 

may here obferve that the wire D, of fig. 7. n° 2. and 

2 will fupport another wire, and this another ; and fo 
on>, 
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on, to a number depending on the ftrength of the mag¬ 
net. The key has therefore become a true magnet in 
every refped; for it induces complete magnetifm on the 
appended wire. That this is not the fame operation of 
the great magnet (at lead not wholly fo), appears by ex 
aminingthe magnetifm of D with the needle, which will 
be feen to be more influenced by D than by A. This fad 
has been long known. The ancients fpeak of it: They 
obferve, that a loadftone caufes an iron ring to carry 
another ring, and that a third; and fo on, till the firing 
of rings appears like a chain. 

Exception What has now been faid will explain a feeming ex- 
explained. ception to the univerfality of the propofition. If the 

key be held in the fituation and pofition reprefented by 
fig. io. the bit of wire will not be at traced by it ; and 
we may imagine that it has acquired no magnetifm : 
But if we bring a mariner’s needle, or a bit of wire, 
near to its remote end B, it will be ftrongly attraded, 
and fhew B to be a north pole. The needle held near 
to C will alfo fhew C to be a fouth pole. Alfo, if held 
near to D, it will fhew D to be a north pole. Now 

the ends C, both of the key and of the wire, being 
fouth poles, they cannot attrad each other, but, on the 
contrary, they will repel ; and therefore the wire will 
not adhere to the key. And if the key of fig. 17. n^q. 
with the wire hanging to it, be gradually carried out¬ 
ward, beyond the north pole of the magnet, and then 
brought down till its lower end be level with the pole, 
the wire will drop off. 

There is however, one exception to the propofition. 
If the key in fig. 7. with its appending wire D, be gra¬ 
dually carried from any of the fituations 2, 3, 4, or 3, 

'toward the middle of the magnet, the wire will drop 
off whenever it arrives very near the middle. If we fup- 

pofe a plane to pafs through the magnetic centre A, 
-perpendicular to the axis (which plane is very properly 

called the magnetic equatorial plane by Gilbert), a (len¬ 
der piece of iron, held anywhere in this plans, acquires 
no fenfible magnetifm. It gives no indication of any po¬ 
larity, and it is not attracted by the magnet. It is well 

known, that the adivity of a loadftone or magnet re- 
fides chiefly in two parts of it, which have been called 
its poles ; and that thofe are the heft magnets or load- 
ftones in which this adivity is leaf! diffufed ; and that 

a certain circumference of every loadftone or magnet is 
wholly inadlive. When a loadftone or magnet of any 
(hape is laid among iron filings, it colledls them on two 
parts only of its ftirface, and between thefe there is a 
ipace all round, to which no filings attach themfelves. 

We prefume that the reader already explains'this ap¬ 
pearance to himfelf. Many things fhew a contrariety 
of adlion of the two poles of a magnet. We have al¬ 
ready obferved, that the north pole of a flrong magnet 
will produce a flrong northern polarity in the remote 
end of a fmall fleel bar ; and if it be then applied near 

to that end in the oppofite diredlion, it will deftroy this 
polarity, and produce a fouthern polarity. In what¬ 
ever thefe adlions may confift, there is fomething not 
only different but oppofite. They do not blend their 
effedls, as the yellow and blue making rays do in pro¬ 
ducing green. They oppofe each other, like mechani¬ 
cal piefTures or impulfions. We have every mark of 
mechanical adlion ; we have local motion, though un- 
feen, except in the gradual progreffion of the magneti- 

cal faculties along the bar3 but we have it diftindtly in 

the ultimate effedl, the approach or recefs of the mag¬ 

nets : and in thefe phenomena we fee plainly, that the 
forces, in producing their effedls, adl in oppofite direc¬ 
tions. Whatever the internal invifible motions maybe, 
they are compofed of motions whofe equivalents are the 
fame with the equivalents of the ultimate, external, fen¬ 
fible motions ; therefore the internal motions are oppo¬ 
fite and equal if the fenfible motions are fo, and con- 
verfely. 

Adopting this principle, therefore, that the adlions 
of the two poles are not only different but oppofite, it 
follows, that if they are alfo equal and adl firnilarly, each 
muft prevent the adlion of the other ; and that there 

will be a mechanical equilibrium—it may even be called 
a magnetical equilibrium. Therefore if every part of a 
(lender rod, or of a thin plate of iron, lie in the plane 
of the magnetic equator, the magnetic (late (in what¬ 
ever it may confift) cannot be produced in it. It will 

exhibit no magnetifm ; have no polar faculties ; and we 
can fee no reafon why it fhould be attradled by the mag¬ 
net, or (liquid attrad iron. We muft not forget to ob- 

ferve. in this place, that iron in a ftate of incandefcence 
acquires no magnetifm by juxtapofition. We have al¬ 

ready remarked, that iron in this ftate does not affed 
the magnet. If a bar of red hot iron be fet near a ma¬ 
riner’s needle, it does not affed it in the fmalleft degree 
till it almoft ceafes to appear red hot in day-light, as has 

been obferved by Dr Gilbert. All adions that we 

know are accompanied by equal and oppofite re-adlions; 
and we fhould expedl, what really happens in the pre- 
fent cafe, namely, that red hot iron fhould not be ren¬ 
dered magnetical and attradable. 

There is a very remarkable circumftance which ac-MagrfetHni 
companies the whole of this communication of magne-not impair, 
tifm to a piece of iron. It does not impair the powered by com- 

of the magnet; but, on the contrary, improves it. This ™unica‘ 
fad was obferved, and particularly attended to, by Dr^’ 
Gilbert. He remarks, that a magnet, in the hands of a 
judicious philofopher, may be made to impart more mag¬ 

netifm than it poffeffes to each of ten thoufaiid bars of 
fleel, and that it will be more vigorous than when the 

operations began. A magnet (fays he) may be fpoiled 

by injudicious treatment with other magnets, but never 
can touch a piece of common iron without being im¬ 
proved by it. He gives a more dired proof. Let a 

magnet carry as heavy a lump of iron as pofiible by its 
lower pole. Bring a great lump of iron clofe to its upper 
pole, and it will now carry more. Let it be loaded w‘ith 
as much as it can carry while the lump of iron touches 
its upper pole. Remove this lump, and the load will 

inftantly drop off. But the following experiment (hews 
this truth in the moft convincing manner : 

Let NAS (fig. 11.) be a magnet, not very large, 
nor of extreme hardnefs. Let CD be a flrong iron 
wire, hanging perpendicularly from a hook by a fhort 
thread or loop. The magnet, by its adion on CD, 

renders D a north pole, and C a fouth pole, and the 

polaiity of Ds magnttifm fits it for being attraded. 
Let it affume the pofition C e, and let this be very care¬ 
fully marked. Now bring a great bar of iron sBn 

near to the other end of the magnet. We (hall inftant¬ 
ly perceive the wire C e approach to the fouth pole of 
the magnet, taking a pofition Cf. Withdraw the bar 
of iron, and C/ will fall back into the pofition C e. As 

we bring the iron bar gradually nearer to the magnet, 

the 
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the wire will deviate farther from the perpendicular, 
and when the bar B touches the magnet CD, will dart 
a great way forward. It is alfo farther to be obferved, 

that the larger the bar of iron is, the more will CD de¬ 

viate from the perpendicular. 
Now this mull be aferibed to the adlion of the bar 

on the magnet. For if the magnet be removed, the 
bar alone will make no fenlible change on the pofition 
of the wire. We know that the bar of iron becomes 
magnetical by the vicinity of the magnet. If we doubt 
this, we need only examine it by means of a piece of 
iron or a mariner’s needle. This will fhew us that s 

has become a fouth, and n a north pole. Here then 
are two magnets with their diflimilaV poles fronting each 
other. In conformity with the whole train of magne¬ 

tical phenomena, we mull conclude that they attrad 
each other, and mull improve each other’s magnetifm. 

’herefore This is a mod important circumdance in the theory 
othin^ is 0f magnetifm. For it thews us, that, in rendering a 
•ansferred.piece jron magnetic, there is no material communica¬ 

tion. There is no indication of the transference of any 

fubftance refiding in the magnet into the piece of iron ; 
nor is there even any transference of a power or qua¬ 

lity. Were this the cafe, or if the fubltance or quality 
which was in A be now transferred to B, it can no 
longer be in A ; and therefore the phenomena refulting 

from its prefence and agency mud be diminifhed. We 
mud fay that the magnet has excited powers inherent, 

but dormant, in the iron ; or is, at lead, the occafion 
of this excitement, by didurbing, in fome adequate man¬ 
ner, the primitive condition of the iron. We mud alfo 

fay, that the competency of the magnet and of the iron 
to produce the phenomena, is owing to the fame cir- 
cumftances in both ; becaufe we fee nothing in the phe¬ 
nomena which authorifes us to make any diftin&ion be¬ 

tween them. Whatever therefore caufes one magnet 
to attrad another, is alfo the reafon why a piece of 
iron in the neighbourhood of a magnet attrads another 

piece of iron ; and we mud fay that the caufe of pola¬ 

rity, or the origin of the diredive power, is the fame 
in both. Now we underdand perfectly the diredive 
power of a magnet, as exerted on another magnet. We 
fee that it arifes from a combination and mechanical 

compofition of attradions and repulfions. It mud be 
the fame in this magnetifm now inherent in the iron. 

The piece of iron direds the mariner’s needle, as a mag¬ 

net would dired it ; therefore, as there is fomething in 
apiece of iron which now attrads fomething in another 

piece of iron, fo there is fomething in the firil which re- 

40 pels fomething in the lad. 

^bjedions It may indeed be faid that it is not a piece of iron, 
'nfwerrd but a mariner’s needle, or magnet, that is thus direded 
^acuiioasby our iron magnetifed by vicinity to a magnet. This 

objedion is completely removed by the mod curious of 
all the fads which occur in this manner of producing 
magnetifm. Take a piece of common iron, fafhion it, 

and fit it up precifely like a mariner’s needle, and care¬ 
fully avoid every treatment that can make it magnetical. 

Set it on its pivot, and bring it near the north pole of 
a magnet, placing the end, made like the fouth pole of 

the needle, next to the north pole of the magnet. In 
diort, place it by hand exadly as a real mariner's needle 
would arrange itfelf. It will retain that pofition. Now 
carry it round the magnet, along the circumference of 

a magnetic curve, or in any regular and continuous 
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route. This piece of iron will, in every fituation, affume 
the very fame pofition or attitude which the real mag¬ 
netical needle would affume if in the fame place, and it 
will ofcillate precifely in the fame way. 

Here then it is plain, that there is no didindion of 
power between the magnetifm of the iron and of the real 

needle. To complete the proof: Indead of approaching 
the magnet with this iron needle, bring it into the vi¬ 
cinity of a piece of iron, which is itfelf magnetical only 

by vicinity to a magnet, it will arrange itfelf jud as the 
real needle would do, with the foie difference, that it 
does not indicate the hind of polarity exiding in the 
extremities of the iron, becaufe either end of it will be 

attraded by them. And this circumdance leads us to 
the confideration of the only didindion between the 

magnetifm of a loaddone or magnet and that of common 

iron. _ 4r 
The magnetifm of common iron is momentary, and Magnetifm 

therefore indifferent ; whereas that of a magnet is per~°* *r*)T1 ls 

manent and determinate. When iron becomes nlagnf“ indiffe- 
tic in the way now mentioned, it remains fo only reru; but 
while the magnet remains in its place ; and when that is that of 

removed, the iron exhibits no figns of magnetifm. 
Therefore when the north pole of a magnet has produ-^j^^ 

ced a fouth pole in the neared end of an iron wire, andminate. 
a north pole at its remote end, if we turn the magnet, 
and prefent its fouth pole, the neared end of the wire in- 
dantly becomes a north pole, and the other a fouth pole; 
and this change may be made as often, and as rapidly, 

as we pleafe. This is the reafon which made us dired 
the experimenter on the iron needle to begin bis opera¬ 

tion, by placing the end marked for a fouth pole next 
to the north pole of the magnet. It becomes a real 
fouth pole in an indant, and ads as fuch during its pe¬ 
regrination round the magnet. But in arfy one of its 
fituations, if we turn it half round with the finger, the 
end which formerly turned away from a pole of the 
magnet, will now turn as vigorously toward it. There- - 
fore, in carrying the iron needle round the magnet, we 

direded the progrefs to be made in a continuous line, , 
to avoid all chance of midaking the polarities. * 

For all the reafons now adduced, we think ourfelves \Tag\e- 
obliged to fay, that the magnetifm produced on com- TISM °h' 
mon iron by mere juxtapofition to a magnet, is gene- 
rated without any communication of fubftance or faculty. 
The power of producing magnetical phenomena is not 

Jhared between the magnet and the iron. We (hall call 
it INDUCED MAGNETISM ; MAGNETISM BY INDUCTION. 

We have faid that induced magnetifm of common 
iron is quite momentary. This mud be underftood 
with careful limitations. It is ftridly true only in the 
cafe of the fined and pureft foft iron, free of all knots 
and hard veins, and therefore iri its mod metallic date. 
Iron is rarely found in a date fo very pure and metallic ; 
and even this iron will acquire permanent and determi¬ 
nate magnetifm by indudlion, if it had been twided or 

hammered violently, although not in the magnetic di- 
region ; alfo the changes produced (we imagine) on 
the pured iron by the a<dion of the atmofphere make it 
fufceptible of fixed magnetifm. But the magnetifm 
thus inducible on good iron is fcarcely fenfible, and of 

no duration, unlefs it has lain in the neighbourhood of 
a magnet for a very long while. 

What ha3 now been faid of common iron, is alfo true 

of it when in the date of foft fteel. 

But 
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43 But any degree of temper that is given to fteel makes 

Tempered a very important change in this refpeft. In the firft 

quires°du- P^ace> it acquires magnetifm more flowly by induction 
rable mag- than an equal and fimilar piece of common iron, and fi- 
netifm. nally acquires lefs. Thefe differences are eafily exa¬ 

mined by the deviations which it caufes in the mariner’s 

needle from the magnetic meridian, and by its attrac¬ 

tion. 
When the inducing magnet is removed, fo'me mag¬ 

netifm remains in the fteel bar, which retains the pola¬ 
rity which it had in the neighbourhood of the magnet. 

Steel tempered to the degree fit for watch fprings 
acquires a ftrong magnetifm, which it exhibits imme¬ 

diately on the removal of the magnet. But it difiipates 
very faft ; and, in a very few mintites, it is reduced to 
lefs than one-half of its intenfity while in contaft with 
the magnet, and not two-thirds of what it was imme¬ 
diately on removal from it. It continues to diflipate for 
fome days, though the bar be kept with care ; but the 
difiipation diminifhes faft, and it retains at leaft one- 
third of its greateft power for any length of time, unlefs 

carelefsly kept or injudicioufly treated. 
Steel tempered for ftrong cutting tools, fuch as chifels, 

punches, and drills for metal, acquires magnetifm (till 
more flowly by induftion, and acquires lefs of it while 
in contaft with the magnet : but it retains it more firm¬ 
ly, and finally retains a greater proportion of what it 

had acquired. 
Steel made as hard as poftible, is much longer in ac¬ 

quiring all the magnetifm which fimple juxtapofition 
can give to it. It acquires lefs than the former ; but it 
retains it with great firmnefs, and finally retains a much 
greater proportion. 

Such ores of iron as are fufceptible of magnetifm, 
are nearly like hard fteel in thefe refpefts ; that is, in 
the time neceffary for their greatejl impregnation, and 
in the durability of the acquired magnetifm. They 
differ exceedingly in refpeft to the degree of power 
which they can attain by mere juxtapofition, and the 

varieties feein to depend on heterogeneous mixture. 
We muft obferve, that few ores of iron are fufceptible 
of magnetifm in their natural ftate. The ordinary ores, 
confiding of the metal in the ftate of an oxyd, and com¬ 
bined with fulphur, are not magnetizable while remain¬ 
ing in that ftate. Moft ores require roalling, and a fort 

of cementation, in contact with inflammable fubftances. 
This matter is not well underftood ; but it would feem 
that complete metallization is far from being the moft fa¬ 
vourable condition, and that a certain degree of oxyda- 
tion, and perhaps fome other compofition, yet unknown, 

make the beft loadftone?. But all this is extremely 
obfcure. The late Dr Gowin Knight made a compofi¬ 
tion which acquired a very ftrong and permanent mag¬ 
netifm, but the fecret died with him. Dr Gilbert 

fpeaks of fimilar competitions, in which ferrugineous 
clays were ingredients; but we know nothing of the ftate 
of the metal in them, nor their mode of acquiring mag¬ 
netifm. 

Indudton ^ ls °f peculiar importance to remark that the ac- 
of imgne- quifition of magnetifm is gradual and progreftive, and 
tifmisgra- that the gradation is the more perceptible in proportion 

^ro^reffive aS fteel °f a harder temper. When a magnet is 
Pro2 v 'brought to one end of a bar of common iron, its remote 

extremity, unlefs exceedingly long, acquires its utmofl 

magnetifm immediately. But when the north pole of 
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a magnet is applied to one end of a bar of hard fteel, 
the part in contaft immediately becomes a fouth pole, 

and the far end is not yet affefted. We obferve a north 
pole formed at fome diftance from the contaft, and be¬ 

yond this a faint fouth pole. Thefe gradually advance 
along the bar. The remote extremity becomes firft a 
faint foutli pole, and it is not till after a very long while 
(if ever) that it becomes a fimple, vigorous, north 
pole. More frequently it remains a diffuled and feeble 

north pole : nay, if the bar be very long, it often hap¬ 
pens that we have a fuccefiion of north and fouth poles, 
which never make their way to the far end of the bar. 
This phenomenon was firft obferved (we think) by Dr 
Brook Taylor, who gives an account of his obfervations 

in the Philofophical TranfaBions, nQ 344* 45 
From the account we have given of thefe phenomena lroak*t> 

of induced magnetifm, it appears that the temporary [^b^aufe* 
magnetifm is always fo difpofed that the fum of the -lt become* 

mutual attractions of the diffimilar poles exceeds the magneticai 
fum of the repulfions between the fimilar poles, and 

that therefore the two magnets tend to each other. 
This is evidently equivalent to faying, that a piece of 

unmagnetic iron is always attracted by a magnet. No 
exception has ever been obferved to this faft; for Pliny’s 

ftory of a Theamedes, or loadftone, which repels iron, is 

allowed by all to have been a fable. 
We think ourfelves authorifed to fay that this attrac¬ 

tion of the loadftone for iron, or this tendency of iron 
to the loadftone, is a fecondary phenomenon, and is the 

confequence of the proper difpofition of the induced mag¬ 

netifm. The proofs already given of the compound 
nature of this phenomenon, namely, that it arifes from 
the excefsof two attraftions above two repulfions, need 
(we imagine) no addition. But the following confider- 

ations place the matter beyond doubt : 
1. The magnetifm of the two poles is evidently of an 

oppofite nature ; the one repelling what the other at- 

twafts. If the one attrafts iron, therefore, the other 
fiiould repel it. But each pole, by inducing a magn# 
tifm oppofite to its own, on the neareft end of the iron; 
and the fame with its own on the remote end, and its 
aftion diminifhing with an increafe of diflance, there 

muft always be an excefsof attraftion, and the iron muft 

be attrafted. 
2. Each of the magnets A and B, in either of the 

pofitions reprefented in fig. 12. would alone attraft the 
piece of common iron C But when placed together, 
the fouth pole of A tends to render the upper end of 
C a north pole ; while the north pole of B tends to 
make it a fouth pole. If their aftions be nearly equal, 
the weight of C cannot be fupported by the magnetifm 
induced by any difference of aftion that may remain. 

While C is hanging by B alone, let A be gradually 
brought near ; it gradually deftroys the aftion of the 

north pole of B, fo that C gradually lofes its magnetifm 
and polarity, and its weight prevails. 

3. In all thofe cafes where the induftion of magne¬ 
tifm is flow, the attraftion is weak in proportion. This 
is particularly remarked by Dr Gilbert. If we take 
pieces of common iron, and of fteel of different tempers, 

but all of the fame fize and form, we fhall find that the 
iron is much more Itrongly attrafted than any of the 
reft, and that the attraftfon for each of them is weaker 
in proportion as they are harder. This diverfity is fo 

accurately obferved, that when the piece is thoroughly 
fufeep- 
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fufceptible of magnetifm, we can tell, with considerable 
precifion, what degree will be ultimately- acquired, and 

how much will be finally retained. Alfo, the attradlion 
of the magnet for any of thofe pieces of fteel increafes 

exa&ly in proportion as their acquired magnetifm in¬ 

creafes. 
4. An ore of iron incapable of acquiring magnetifm is 

not attra&ed by a magnet. But we know that, by ce 
mentation with charcoal dull, they may be rendered fuf¬ 
ceptible of magnetifm. In this ftate they are attraded. 

It is an univerfal fad, that any fubftance that is attrad- 
ed by a magnet may be rendered magnetical, and that 
none elfe can. We have already obferved that red hot 
iron is not attraded ; nor does it acquire any diredive 

power while in that ftate. From all this we muft con¬ 
clude, that the previous indudion of magnetiim is the 
mean of the obferved attradion of magnets for iron, and 

that this is not a primary fad in magnetifm. 
Thefe obfervations alfo complete the proof that mag¬ 

netic attradion and repulfion are equal at the fame di- 

ftance, and follow th£ fame law. Dr Gilbert feems to 
think that the repulfion is always weaker than the at¬ 
tradion ; and this is almoft the only miftake in concep¬ 
tion into which that excellent philofopher has fallen. 

But it only requires a fair comparifon of fads to con¬ 
vince a good logician, that fince, in every cafe, and at 

every diftance, either pole of a magnet attrads either 
end of a piece of common iron, it is impoflible that one 

of thefe forces can exceed the other. It might be fo, 
were it not that induced magnetifm is durable in proper 

fubftances. And if we take magnets which have been 
made fuch by indudion, and prefent them to each other 
with tlieir limilar poles fronting each other, they never 

fail to repel each other at confiderable diftances, and 
even at very fmall diftances for a few moments; and this 

is the cafe whichever poles are next each other. This 
cannot be on any other fuppofition. Cafes would occur 

of polarity without attradion, or of attradion without 

polarity. Such have never been feen, any more than 

the Theamedes, always repelling iron. 
Let a great number of fmall oblong pieces of iron be 

lying very near each other on the furface of quickfilver. 

Bring a ftrong magnet into the midft of them. It im¬ 

mediately renders them all magnetical by indudion. 
The one neareft the north pole of the magnet immedi¬ 

ately turns one end toward it, and the other end away 

from it. The fame effed is produced on the one that 

is juft beyond this neareft one. Thus the remote end 

of the firft becomes a north pole, and the neareft end 
of the fecond becomes a fouth pole. Thefe, being 

very near each other, muft mutually attrad. The fame 
thing may be faid of a third, a fourth, and fo on. And 
thus it appears that not only is magnetifm induced on 

them all, but alfo that the magnetifm of each is fo dif- 
pofed, that both ends of it are in a ftate of attradion 
for the ends of fome of its neighbours ; and that they 
will therefore arrange themfelves by coalefcence in fome 

particular manner. Should a parcel of them chance to 
be ftanding with their centres in a magnetic curve, with 

their heads and points turned in any ways whatever, 
the moment that the magnet is brought among them, 

and fet in the axis of that magnetic curve, the whole 

pieces of this row will inllantly turn towards each other, 
and their ends will adhere together, if they are near 

enough ; otherwife they will only point toward each 
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other, forming a fet of tangents to the magnetic curve, 
reaching from one pole of the magnet to the other. 

Or, fuppofe a vaft number of fmall bits of iron, each 

fhaped like a grain of barley, a little oblong. Let them 
be fcattered over the furface of a table, fo near each, 
other as juft to have room to turn round. Let a mag¬ 
net be placed in the midft of them. They will all have 
magnetifm induced on them in an inftant; and fuch as 

are not already touching others, will turn round (be- 
caufe they reft on the table by one point only), and 

each will turn its ends to the ends of its neighbours; 
and thus they will arrange themfelves in curves, which 
will not differ greatly from true magnetic curves (be- 
caufe each grain is very fhort), iffuing from one pole of 
the magnet, and terminating in the other. 

Does not this fuggeft to the reflecting reader an ex¬ 

planation of that curious arrangement of iron filings 
round a magnet, which has fo long entertained and 

puzzled both the philofophers and the unlearned, and 
which has given rife to the Cartefian and other theories 
of magnetifm ? The particles of iron filings are little 

rags of foft iron torn off by the file, and generally a 

little oblong. Thefe muft have magnetifm induced on 
them by a magnet, and, while falling through the air 

from the hand that ftrews them about the magnet, they 

are at perfeCl liberty to arrange themfelves magnetical¬ 

ly ; and muji therefore fo arrange themfelves, forming on 
the table curves, which differ very little indeed from the 
true magnetic curves. Suppofe them fcattered about 
the table before the magnet is laid on it. If we pat 
the table a little, fo as to throw it into tremors, this will 
allow the particles to dance, and turn round on their 

points of fupport, till they coalefce by their ends in 
the manner already defcribed. 

All this is the genuine and inevitable confequence of 
what Dr Gilbert has taught us of induced magnetifm. 

It muft be fo ; and cannot be otherwife. This curious 
arrangement of iron filings round a magnet is therefore 
not a primary faCt, and a foundation for a theory, .but 

the refult of principles much more general. ^ 
Moft of our readers know that this difpofition of Remarks 

iron filings has given rife to the chief mechanical theo- °n.thf 
ries which have been propofed by ingenious men for the°T^ J ries wtiicn nave Dten propofed by ingenious men jui luc pulii01,. 
explanation of all the phenomena of magnetifm. An^ 

invilible fluid has been fuppofed to circulate through 
the pores of a magnet, running along its axis, iffuing 
from one pole, ftreaming round the magnet, and enter¬ 
ing again by the other pole. This is thought to be in¬ 

dicated by thofe lines formed by the filings. The 
ftream, running alfo through them, or around them, ar¬ 
ranges them in the dire&ion of its motion, juft as we 
obferve a ftream of water arrange the flote graft and 
weeds. It would require a volume to detail the diffe¬ 

rent manners in which thofe mechanicians attempt to 
account for the attra&ion, repulfion, and polarity of 

magnetic bodies, by the mechanical impulfioir of this 
fluid. Let it fuffice to fay, that almoft every ftep of 
their theories is in contradiction to the acknowledged 

laws of impulfion. Nay, the whole attempt is againft 
the firft rule of all philofophical difeuffion, never to ad¬ 
mit for an explanation of phenomena the agency of 

any caufe which w^e do not know to exift, and to ope- f 
rate in the very phenemenon. We know of no fuch 

fluid ; and we can demonftrate, that the genuine ef¬ 

fects of its impulfion would be totally unlike the phe- 
II nomena 
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nornena of magnetifm. But the proper refutation of 

thefe theories would fill volumes. Let it fuffice (and 
to every logician it will abundantly fufiice) to remark, 
that this phenomenon is but a fecondary fait, depending 

on, and refulting from, principles much more general, 
viz. the induction of magnetifm, and the attraction of 
diflimilar, and repulfion of fimilar, poles. 

The above explanation of the curious difpofition of 

iron filings round a magnet, occurred to the writer of 
this article while ftudying natural philofophy, on fee¬ 
ing the ProfefTor exhibit Mr Henftiaw’s beautiful expe¬ 
riment in proof of terreftrial magnetifm*. He at that 

*SeeVA- time imagined himfelf the author, and promifed him- 
riation, felf fome credit for the thought. But having feen the 
Encycl. Phyfiologia Nova de Magnete by Dr Gilbert, he found 

®>* 2I' that it had not efcaped the notice of that fagacious phi- 
lofopher ; as will appear pall difpute from the following 
paflage, as well as fome others, lefs pointed, in that work: 
“ Magnetica frulla (that is, fubftances fufceptible of 
magnetifm) bene et convenienter intra vires pofita, mu- 

tuo coherent. Ferramenta, prefente magnete (etiamfi 
magnetem non attingant), concurrunt, folicite fe mutuo 

quasrunt,et amplexantur,et, conjunda,quafi ferruminan- 
tur. Scobs ferrea, vel in pulverem redada, liftulis irn- 
poljta chartaceis—fupra lapidem meridionaliter locata, 
vel propius tantum adinota, in unum coalefcet corpus ; 

ct fubito tarn multae partes concrefcunt et combinantur; 
ferrumque aliud affedat conjuratorum turma et attra- 
hit, ac ii unum tantum et integrum effet ferri bacillum; 

dirigiturque fupra lapidem in feptemtriones et meridiem. 
Sed cum longius a magnete removeantur (tanquam fo- 

luta rurfus) feparantur, et diffluunt fingula corpufcu- 

la.” B. ii. c. 23. 
Mr JEpinus alfo had taken the fame view of the fub- 

* See §306. jed *. It is alfo very clearly conceived and expreffed 
by the celebrated David Gregory, Savilian ProfefTor of 

aftronomy in the Univerfity of Oxford, in a MS. vo¬ 

lume of notes and commentaries, written by him in 
1693, on Newton’s Prtncipia, and ufed by Newton in 
improving the fecond edition. The MS. is now in the 
library of the univerfity of Edinburgh. Gregory’s 
words are as follow : “ Mihi Temper dubium vifum eft 

num magnetica virtus mechanice, /. e. per impulfum, 
producatur. Mirum eft, effluvia, quae ferrum agitare 

valent, bradeas aureas interpofitas ne vel minimum a 

loco movere. Lucretii et Cartefii theoriam, de fugato 
intermedio aere, refutat experimentum infra aquam in- 
flitutum. Sulci in limatura ferri, magneti in piano cujuf- 

vis meridiatii circumpojlta, non funt ab ejjluviis fecundum 
tjlos canales motis, fed ex hide, quod ipfa ramenta, mag- 

netice excitata, fefe fecundum longitudinem et fecundum po¬ 
los difponunt. Ex altera vero parte exiude quod vis 

magnetica, interveniente f^amma aut calore, interrumpa- 
tur, quod virga ferrea, vel diuturuo fitu perpendiculari, 
vel in eo fitu frigefcendo, virtutem magneticam a tel- 

lure acquirat, ut nos docet perfpicacifiimus Gilbertus. 
Q^od mallei fuper iucudem idu forti ad alterum ex¬ 

tremum, virtutem acquirat magneticam; quod idu forti 
vel faltem fortiori ad alterum extremum poli permu- 

tantur, ut qui prins feptemtriones refpiciebat nunc 

auftrum refpicit; quod.idu forti ad medium, virtutem 
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illam prorfus amittat. Haec inquam, et fimilia, mecha* 

nicam ejus qualitates ortum arguunt. Hugeriius, prae- 
ter gravitatem, etiam magneticam, et eledricam virtu¬ 

tem, aliafque plures experimento novit vires naturales, 
ut. mihi ipti narravit hac eftate anni 1693. Quaffs ut ' 

base forfitan quod cymba papyracea, prope labra vafis 

aquam, cui innatet, continentis, pofita, labrurn vicinifii- 
mum contiriuo, et; cum impetu petat (a).” Nat. MS. 
in Prop. 23. ii. Prin. 

.0 
Not only the mere arrangement of the filings in curve Filings arc 

lines follows of neceftity from the properties of induced weakly at- 

magnetifm, but all the fubordinate circu in fiances of thistra<^e<^ 
phenomenon are. included in the fame explanation. By 

continuing to tap the table, and throw it into tremors, 
the filings are obferved to approach gradually, but very 

flowly, to the poles of the magnet. Each particle is a 

very fmall temporary magnet. The attractive power 

of the great magnet, m — p — n — q9 is therefore ex- 

tremely fmall in proportion to its directive power, m 4- p 

— n 4- q. And we obferve that the accumulation of 
the filings round the poles of the magnet is fo much 
the flower as the filings are finer. 

If a paper be laid above the magnet, and the filings Curious 

be fprinkled on it, we obferve them to conftipate alongfa<a* 
its edges, while none remain immediately above its fub- 
fiance ; they are all beyond, or on the outfide of its 
outline, and they are obferved not to be lying flat on the 

paper, but to be ftanding obliquely on one point. They 

move off from the paper immediately above the magnet, 
becaufe they repel each other. They fland obliquely 

from the edges, becaufe that is the direction of a magn 
netic meridian at its parting from the pole. If the 

magnet be at fome di (lance below the paper, then tap¬ 
ping the paper will caufe the filings to move away fiorn. 

the magnet laterally. This lingular and unexpected ap¬ 

pearance is owing to the combination of gravity with- 

the magnetic adion. A particle, fucli as n s (fig. 13.), 

refts on the paper by the point n9 which is a temporary* 

north pole (S being fuppofed the foiith pole of the 

magnet). The particle takes a pofition n s nearer ta 
the horizon than the pofition n 0, which it would take 

if its centre of gravity b were fupported. The pofition 
is fuch, that its weight, aCting vertically at b, is in equi- 

librio with the magnetic repulfion s d, exerted between. 
S and x, When the paper is tapped, it is beaten down, 
or withdrawn from «, and the particle of iron is left for 
a moment in the air. It therefore turns quickly round 
b9 in order to affume a pofition parallel to n 0, and it 

meets the paper, as that rifes again after the ftroke^ 

in a point farther removed from the magnet, and again 
defeends by its weight (turning round the newly fup¬ 

ported point «), till it again takes a pofition parallel to 

n s9 but farther off, as reprefented by the dotted line. 

Thus it tiavels gradually outwards from the magnet, 
appearing to be repelled, although it is really attraded 

by it. If the magnet be held above the paper, at a 
little diftance, the filings, when we repeatedly pat the 

paper, gradually coiled into a heap under it. This will 

appear very plainly to one who confiders the fituation 
of a particle in the manner now explained. 

_____ The 

(a) Perhaps it may be proper to obferve, that Dr Gregory expreffes his differing in his opinion from Newton 
about magnetifm. . Newton, in this propofition, thinks that the law of magnetic adion approaches to the in* 

triplicate ratio of the diftances. Dr Gregory invalidates the argument ufed by Newton. 
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50 The curve lines formed by very fine filings approach 

.lings ar- very nearly to the form of the primary curve which in- 

nSe dicates the law of magnetic aClion in the way already 
jagnctio explained. If the magnet be placed under water, and 

* if filings be fprinkled copioufly on the fui face of it from 
a gauze fearce, held at fome diftance above it, the refift- 
auce to their motion through the water gives them 

time to arrange themfelves magnetically before they1* 
reach the bottom, and the lines become more accurate. 

But they were fo much deranged by any method that 
we could take for removing the water, and meafuring 
them, that we were difappointcd in our expeditions of 
obtaining a very near approximation to the law of ac- 

51 tion. 
.lib in fe* We took notice of fome very fingular phenomena of 
mdary a COmpafs needle in the neighbourhood of two magnets, 

lrvea* and we obferved that, in this cafe alfo, the needle was 
always a tangent to a curve of another kind, and which 

we called fecondary and compound magnetic curves. Thefe 
are produced in the fame way, by lire wing iron-filings 
round the magnets. Many rep refe 11 tat ions have been 

given of thefe curves by different authors, particularly 
by Mufcheubroeck, in his EJfais de Phyfique; and by Fufs 

in the Comment. Petropolit. Great ufe has been made 

of thefe arrangements of filings by two magnets in the 
theories of magnetifm propofed by thofe who infift on 
explaining all motion by impulfe. When the diflimilar 

poles of two magnets A and B (fig. 14.) face each 
other, the curves formed by the filings considerably re- 
femble thofe which furround a fingle magnet, and give 

the whole fomewhat of the appearance of a magnet 
with very diffufed poles. The arranging fluid, which 

dreams from one pole of a magnet, is fuppofed to meet 
with no obftru&ion to its entry into the adjoining pole 
of the other magnet, but, on the contrary, to be impel¬ 

led into it ; and therefore (fay the propofers) it circu¬ 

lates round both as one magnet, and by its vortex brings 
the magnets together ; which phenomenon we call the 
attraction of the magnets. But when the fimilar poles 

front each other ; for example, the poles from which 
the arranging fluid iffues, then the two dreams meet, 
obftrud each other, accumulate, and, by this accumula¬ 
tion, caufe the magnets to reeede from each other ; 

which we call the repulfion of the magnets. This is the 

only explanation of this kind that can make any preten- 

fions to probability, or indeed that can be conceived. 
For how the free circulation in the former cafe can bring 
the two magnets together, no perfon can form to him- 

fetf any conception. We fee nothing like this produ¬ 
ced by any vortex that we are acquainted with. All 

fueh vortices caufe bodies to feparate. But even this 
explanation of magnetic repulfion is inadmiffible. It 
will not apply to the repulfion of the receiving poles ; 
and the phenomena of the filings are inconfiftent with 
the notion of accumulation. The filings indeed accu¬ 

mulate, and they look not unlike two dreams which op- 
pofe each other, and defied to the iides (fee fig. 15.) : 
But, unfortunately, by tapping the paper gently, the 

filings do not move off from the magnets, but approach 
them much fader than in any other experiment. The 
phenomenon receives a complete and palpable explana¬ 
tion from the principles we have edablidied. Both mag¬ 
nets concur in giving the fame polarity to every par¬ 

ticle of the filings. Thus, if the fronting poles are 

north poles, each particle has its neared end made a vi« 
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gorons fouth pole, and its remote end a north pole; and 
it is therefore drongly attracted towards both magnets 
while it is arranged in the tangent to the fecondary 
curve of that clafs, which erodes the others nearly at 

right angles. 52 
Since it is found, that the magnetifm, even of natu Magnets 

ral loaddones and hard heel, and dill more thofe of fof-£^ 
ter tempered deel, are continually tending to decay ; a er* 

and fince we find that it may be induced by mere ap¬ 
proach to a magnet ; and fince we know that magnets 
may oppofe each other in producing it—it is reafonable 
to fuppofe, that when a piece of iron has acquired a 
flight, though permanent magnetifm, by the vicinity of 

a magnet, a magnet applied in the oppofite diredlion 
will dedroy it, and afterwards produce the oppofite 

magnetifm. ' 
Accordingly, we may change the poles of foft mag¬ 

nets at pleafure. 
Farther ; fince we find that loaddones and hard tern- 

pered deel bars are diftinguifhed from foft ones only by 
the degree of ohdinacy with which they retain their 
prefent condition, we fhould alfo exped that hard mag¬ 

nets will even affed each other. It mud therefore hap¬ 
pen, that a powerful magnet applied to a weak one, fo 
that their fimilar poles are in contact, Aval] weaken, de- k 
droy, and even change the magnetifm of the weaker. 
Dr Knight’s famous magazine of magnets enabled him 
to change the poles of the greated and the ft rouged na¬ 

tural loaddone, or artificial magnet, that could be given 

him, in the fpace of one minute. ^ 
We now fee clearly the reafon why magnetic repul- Attraction 

fion is weaker than attraction at the fame didance. mud ap- 

When magnets are placed with their fimilar poles front- 
ing each other, in order to make trials of their repul- re^Uk 

fion, they really do weaken each other, and are not in 
the fame magnetical condition as before. For fimilar 
reafons, we fee how experiments with magnets attract¬ 
ing each other rather improve them, and make their 

attractive powers appear greater than they are. All 

thefe effeCts mud be mod remarkable in foft magnets, 

efpecially when long. 
We alfo fee, that the obferved law of attraction andTheobfer- 

repulfion between two magnets mud be different from ved law 

the real law of magnetic aCtion, For, in the ex peri- 
ments made on attraction at different didances, begin¬ 
ning with the greated didance, the magnetifm is con¬ 
tinually increafing, and the attraction will appear to in- 

creafe in a higher rate than the juft one : the contrary 
may happen, if we begin with the fmaller didances. 

The refults of experiments on repulfion mud be dill 
more erroneous ; becaufe it is eafier to diminifh any ac¬ 
cumulation which required an exertion to produce it, 

than to pufh it dill farther. ^ 
We have'now a complete explanation of the remark- Magnetifin 

able faCt, that the induction of magnetifm does not improves 

weaken the magnet employed; but, on the contrary;^lyn£uJn 
improves it. The magnetifm induced on the iron caufes °n 

it to aCt on the magnet employed in the very fame man¬ 
ner that a permanent magnet of the fame fliape, fize, 

and drength, would do. Nay, it will have even a great¬ 

er effeCt; for as it improves the magnet, its own indu¬ 
ced magnetifm will improve ; and will therefore dill 

farther improve the magnet. 
Hence it is, that, in whatever manner a magnet 56. 

touches a piece of iron, it improves by it. It may be 
R 2 hurt 
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hurt by a magnet in an improper pofition ; but it always 

puts common iron into a (late which increafes its own 
magnetifm. This has been known as long as.magne- 
tifm itfelf; and the ancients conceived the notion that 

the magnet fomehow fed upon the iron (b). 

We think that thefe obfervations authorife us to fay, 

that in reducing a loadftone into a convenient fhape, as 

much as poffible of the operation fhould be performed 
by grinding them with emery, in cavities made in large 
blocks of hammered iron. The magnetifm induced on 
the iron muft be favourable to the confervation of that 
in the loadftone ; which, we are perfuaded, is rapidly 
diflipated by the tremors into which this very elaftic 
fubftance is thrown by the grinding with coarfe powders 
in any mould but iron. We imagine that the cutting 

off flices by the lapidaries wheel has the fame bad e fife ft. 
Not only will a magnet lift a greater lump of i on 

by its north pole, when another lump is applied to its 
fouth pole, but it will lift a greater piece of iron from an 
anvil than from a wooden table : for the magnet indu¬ 
ces the properly difpofed polarity, not only in the iron 
which it lifts, but alfo in the anvil, or any piece of iron 
immediately beyond it. This is fo difpofed as to in- 
creafe the magnetifm of the piece of iron between them; 
and therefore to increafe their attraftion. The mag¬ 
netifm induced on the anvil is alfo in part, and per¬ 
haps chiefly, induced by the intervening iron. Thefe 
experiments are extremely variable in their refults.— 
Sometimes a fmall magnet will pull an iron wire from a 
large and ftrong one. Sometimes this will be done even 

by a piece of unmagnetic iron ; and the refults appear 
quite capricious. But they are accurately fixed, depend¬ 
ing on the induced compound magnetifm. Mr J£pi- 
nus has ftated fome of the more Ample cafes, in which 

we can tell which magnet fhall prevail. But the un¬ 
folding even of thefe cafes would take a great deal of 

room, and muft be omitted here. Befides, we are too 
imperfeftly acquainted with the degree of magnetifm 
induced on the various parts of an iron rod, and the de¬ 
gree of magnetifm inherent in the various parts of the 
magnets, to be able to fay, with certainty, even in thofe 
Ample cafes, on which Ade the fuperiority of attraftion 

will remain. 
We may now proceed to deduce from this theory 

(for fo it may juftly be called, Ance all is reduced to 
one faft) the procefs for communicating magnetifm to 
bodies Atted for receiving and retaining it ; that is, the 
method of making artificial magnets. We fhall not 

employ -much time on this, becaufe the moil approved 
methods have been delivered at length in the article 

Magnetism of the Encyclopedia Britanhica\ and there¬ 
fore we fhall juft make fuch obfervations on them as 
ferve to con Arm, or to perfeft them by the theory. We 
acknowledge, that we do not know the internal procefs 
by which magnetifm is induced, nor even in what this 

magnetifm confifts. All that we know is, that the 

bringing the pole of a magnet near to any magnetifable 
matter, produces a magnetifm of the kind oppoAte to 

that of the pole employed. We know that this is the 
cafe with both poles, and that it obtains at all the dif- 
tances where magnetifm is obferved. We know that 
the aftion of one pole is contrary to that of the other ; 
that is, it counterafts the other, prevents it from pro¬ 

ducing its effeft, and deftroys it when already produced : 
and we know that the produftion of thefe efFefts re- 

fembles, in its refult, the protrufion of fomething fluid 
through the pores of the body, conftipating it in all re¬ 
mote parts ; as if the virtue of a pole refided in this 
moveable matter. This is nearly all that we know of it; 

and by thefe fafts and notions we muft judge of the pro¬ 

priety and effeft of all theproceffes formagpetiftngbodies. 
The moft Ample method of magnetiAng a fteel bar, 

is to apply the north pole of a magnet to that end 
which we wifh to render a fouth pole. Attention to 

the effefts of this application is very inflruftive. Have 
in readinefs a very fmall compafs needle ; turning on its 

pivot. It ftiould not exceed half an inch in length, 
and fhould be as hard tempered as poffible, and ftrong- 
ly impregnated. Immediately after the application of 

'the magnet, carry the needle along the Ade of the bar. 
If the bar be long, and very hard, we fhall obferve a 
fouth polarity at the place of contaft ; a north polarity 
at a fmall diftance from it ; beyond this a weak fouth 
polarity; then a weak and diffufed north polarity, &c. ; 
toward the remote end the polarity will be found very 
uncertain. The fame thing may be difeovered by lay¬ 
ing a ftiff paper on the bar, and fprinkling iron filings 

over it, and then gently tapping the paper, to make 

them arrange themfelves in curve lines; which will 
point out the various poles, and fhew whether they are 
diffufed or conftipated. It is very amufing and inftruc- 
tive to obferve the progrefs of this impregnation. In 
a few minutes after the Arft application of the magnet,, 

we fhall perceive the ftate of magnetifm very fcnfibly 
changed. The north pole will be farther from the mag¬ 

net, and will be more diftinft; the fouthern polarity will 
alfo be protruded, and may appear for a moment at the re¬ 
mote extremity. The change advances; but the progrefs 

is more flow, and at laft is infen Able. When the bar is 
not harder than the temper of a cutting tool, the pro- 
cefs is foon over ; and if the bar is but Ax or eight inches.- 
long, the remote end fhews the north polarity in a very 
few minutes. When the bar is very hard, the progrefs 
of impregnation is greatly expedited by linking it fo as 

to make it found. If it be fufpended by a firing in a 
vertical pofition, and the magnet applied to its lower 

end, the linking it with a key will make it ring ; and 
in this way make the progrefs of magnetization very- 

quick : but it does not allow it to acquire all the mag¬ 
netifm that can be given it by a very ftrong magnet. 

But this is a bad way of impregnation. It is feldom 
that uniform magnetifm, with only two poles, and thofe 

of 

So Claudian.-<c Nam ferro nurunt vitam, ferrique vigore 
Vefcitur, hoc dulces epulas, hoc pabula novit 
Hinc proprias renovat vires, bine fufa per artus 
Afpera fecretum fervant alimenta vigorem 

Hoc abfente perit, trifti morientia torpent 
Membra fame, venafque Atis confumit apertas.” 

Pliny fays, u Sola haec materia (ferrum) vires ab eo lapide, accipit retinetque longo tempore, aliud appre- 

hendens ferrum, ut annulorum catena fpeftetur interdum, quod imperitum vulgus ferrum appellat vivum* 
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of equal flrength, can be given. Even when there are 
but two, the remote pole is generally diffufed, and 
therefore feeble. It is much improved by employing 
two magnets, one at each end. And if the bar is not 

more than fix or eight inches long, and good magnets 
are employed, the magnetifm is abundantly regular. 

This, accordingly, is pra&ifed for the impregnation of 

dipping needles, which mull not be touched, left we 
difturb the centre of gravity of the needle. But in all 

cafes, this method is tedious, and does not give llrong 

magnetifm. 
The method which was ufually pradlifed before, we 

had obtained a pretty clear knowledge of magnetifm, 

was to apply the pole of a magnet to one end of the 
bar, and pafs it along to the other end, preffing mo¬ 
derately. This was repeated feveral times on both fides 

of the bar, always beginning the ftroke at the fame end 
as at firft, and, in bringing the magnet back to that 
end, keeping it at a diftance from the bar. The effedl 

of this operation was to leave the end at which we be¬ 
gan the ftroke poffelfed of the polarity of the pole em¬ 

ployed. 
A general notion of the procefs may be given as fol¬ 

lows, obferving, however, that there occur very many 

great and capricious anomalies. When the north pole 

N (fig. 16.) of the magnet A is fet on the end C of 
the bar CBD, a fouth pole is produced at C, and a 
north pole at D, when the length of the bar is mode¬ 
rate. As the magnet advances flowly along the . bar, 

the fouthern polarity at C firft increafes, then diminifhes, 

and vanifhes entirely when N has arrived at a certain 
point a ; after which, a northern polarity appears at C, 

and increafes during the whole progrefs of the magnet. 
In the mean time, the northern polarity firft produced 

at D increafes till the magnet reaches a certain point 

then dimiriifiies, vanifhes when the magnet reaches a 
certain point/; after which, a fouthern polarity ap¬ 

pears at D, which increafes till the magnet reaches D. 
Mr Brugmann, who firft attended minutely to thefe par¬ 

ticulars (for Gilbert fpeaks of them pointedly), calls a 
and/points of indifference, and e the culminating point 
of the pole D, and i the culminating point of the pole 
C. Hardly can any general rule be given for the fitua- 

tion of thefe points, nor even for the order in which 

they ftand ; fo great and capricious are the anomalies 
in an amazing feries of experiments narrated by Brng- 
mann and by Van Swinden. Repeating the operation, 

and beginning at C, the northern polarity there is wea¬ 

kened (fometimes deftroyed), then reftored, and conti¬ 

nually increafed during the reft of the ftroke. 1 he 
fouthern polarity at D is alio firft weakened, and fome- 
times deftroyed ; then reftored, and finally augmented. 

The points i, a, <?,/, change their fixations, and fre¬ 

quently their order. 
Van Swinden has attempted to deduce fome general 

laws from his immenfe lift of experiments, avoiding 
every confideratior. of a hypothetic, or the leaft conjec¬ 

ture by what means thefe faculties are excited. But 
though we have perufed his inveftigation with care and 
candor, we muft acknowledge, that we have, not deri¬ 
ved any knowledge which can help us to predidl the re- 
fult of particular modes of treatment with any greater 

precifion than is fuggetied by a fort of common fenfe 

aided (or perhaps perverted) by a vague notion, that 

thefe energies refide in fomething, which avoids the 
pole of the fame name, carrying along with it this di- 
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ftin&ive energy or polarity. This conception tallies 

perfe&ly with thefe obfervations of Brugmann and Van 
Swinden ; and admits of all the anomalies in the fixa¬ 
tion of Bergmann’s indifferent and culminating points, 
if we only fuppofe that this motion is obftru&ed by the 
particles of the body. We muft leave this to the re¬ 
flection of the reader, who will guefs how-, when the 
magnet is between C and i, this fubftance, avoiding the 

pole N of the magnet, efcapes below it, and goes to¬ 
ward the farther end. As the magnet advances, it 

drives fome of this back again, &c. Sec. This is gra¬ 
tuitous; but it aids the fancy, which, without fome con¬ 
ception of this kind, has no objeCt of fteady contempla¬ 
tion. We have no thought when we fpeak of the ge¬ 

nerating at C, or a, or e, a faculty of fome kind, by the 
exertion of the fame faculty in N. The conception is 
too abftraCled, and much too complex. We muft con¬ 

tent ourfelves with knowing, that N produces a fouth 
pole immediately under it, and a north pole everywhere 
elfe, or endeavours to do fo. It is unneceffary to infift 

longer on this method: Common fenfe (hews it to be 

a very judicious one. 
This method was greatly improved in beginning the 

fri&ion at the centre. Apply the north pole at the 
centre or middle of the bar, and draw it over the end 
intended for the fouth pole. Having done this feveral 

times to one end 011 both fides, turn the magnet, ap- 
plying its fouth pole to the middle of the bar, and draw¬ 

ing it feveral times over the end intended for the north 

pole. 
It was ftill more improved by employing two mag¬ 

nets at once, placed as in fig. 17. on the middle B of 
the bar, and drawing them away from each other, over 

the ends of it, as (hewn by the directing darts, and re¬ 

peating this operation. It is plain that, as far as we 
under ftand anything of this matter, this procefs muft 
be much preferable to either of the former two. i he 
magnets A and E certainly concur in producing a pro¬ 
perly difpofed magnetifm on all that lies between them; 

and therefore on the whole bar at the end of each 

ftroke. The end C muft become a north, and D a 
fouth pole. Still, however, as the ftroke goes on to the 
point of indifference, each magnet tends to weaken the 

polarity of the parts fituated beyond it. 
This method continued to be pradtifed till about the 

year 1750. Mr Canton, availing hirnfelf of the expe¬ 

riments of Mr Mitchell of Cambridge, publifhed his me¬ 
thod by the double touch as it is called. See Monthiy 

Review for 1785. . , 59 
We need not repeat what h as been detailed in the Method of 

Encyclopedia, Magnetism, p. 44?> &c- a,ld fha11 onlY2 
make iome obfervations on the ..peculiar advantages oi 

this procefs, as prtferibed by Mitchell, Canton, and im¬ 
proved by Mr Antheaume,. in his memoir fur les Ai- 

mans artificiels 17 66, which was crowned by ft he Aca¬ 
demy of Sciences, (See alfo differtations on the fubjecV 

by Le Maire and Du Hamel, 1745). 
There is an evident propriety in the arrangement in¬ 

vented by Mr Mitchell, reprefented in fig.^ 18. The 
magnetifm induced on the two pieces of ioit lion AH 
and BC is an excellent method tor fecuring every accef- 

flon of magnetifm to either of the bars. A good deal 
depends on the proper fize and length of thele pieces ; 

and our ignorance of the interior procefs obliges us 10 
have recourfe to experiment alone for afeertaining this. 

Whatever circumftances induce the ftrongeft magnetifm 
on 
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on thefe pieces of iron, will c a life them to produce tlie 
greateft effect on the {heel bars ; and this will be indica¬ 
ted by a greater attra&ion. Therefore that diftance will 

be the belt which enables two bars AB and DC to lift 
the greateft weight hung on the piece AD or BC. 
When we impregnated bars whofe breadth was about 
one-tenth of their length, and their thicknefs about one- 

half of their breadth, we found, that if AD was about 
one-fourth, or nearly one-third, of AB, they carried 
more £han if it was either much longer or much fhovt- 
er. Mr Antheaume’s addition of the two great bars of 

iron E and F makes a fenlible improvement of the be¬ 
ginning of the impregnation, when very weak magnets 
are employed ; but did not feem to us to be of any far¬ 

ther fervice on' the table. This is agreeable to any 

theory which can be eltablifhed by what we have faid 

hitherto. 
The method of employing the magnets A and E 

(fig. 19), preferibed by Mitchell and Canton, is ex¬ 
tremely judicious. The meeting of the difiiinilar poles 
at top increafes the magnetifm of each. The two dif- 
fimilar poles F and G, certainly tend to give a regular 

and proper magnetifm to the part FG of the bar which 
lies between them ; and this is the cafe on whatever 
part of the bar they are placed. But each pole tends 
to deftroy the prefent magnetifm of what lies between 
it and the pole of the bar on that fide. But mark— 
'they tend to produce the defired magnetifm on what 
lies between them with the Jum of their forces; while 
each tends to deftroy the magnetifm of the part with¬ 
out it by the difference only of their forces. Therefore, 
011 the whole, as they are moved to and fro along the 
bar, and the foremoft one even made to pafs over the 

end of it a little way, they always add to the magnetifm 
already acquired. This confideration feems to enjoin 
Setting F and G extremely near each other ; for this 

feems to increafe the fum, and to diminifti the difference 
of their adtion. But it may be a queftion, Whether 
we gain more by ftrongty magnetifing a very frnall part 
during a very fhort while that the magnets pafs over 
it, or by adling on more of the bar at once, and conti¬ 
nuing a weaker adtion for a longer while on this larger 
portion. Mr iEpinus adds another confideration de¬ 

pending on his notion of the internal procefs ; but we 
defer this to another opportunity. The fafeft direction 
feems to be, to place them at the diftance which ena¬ 

bles them to lift the greateft weight. They are then 

undoubtedly adling with the greateft effect. 
Mr Antheaume dire&sto place the touching magnets 

as in fig. 20. for a reafon to be mentioned afterwards. 
Mr iEpinus alfo recommends it for reafons founded on 

his own hypothefis. We muft fay, that in our trials, 

we have found this method very fenfibly fuperior, espe¬ 
cially in the latter parts of the operation, when the re- 
fiftance to farther impregnation becomes nearly a ba¬ 
lance for the accumulating power of the magnets ; and 

wc confider this as no ineonfiderable argument for the 
juftice of Mr iEpinus’s hypothefis. 

The great advantage of this method is the regularity 
of the magnetifm which it produces. We never find 
more then two^poles ; and when the bars are hard, and 
of uniform texture, the polarity is very little diffufed, 
and feeming;ly confined to a very fmall fpace at the 
very extremities of the bar. This is indeed a prodi¬ 

gious advantage in point of ftrength. It is no lefs fo 
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in order to fit the magnets for experiments on the law 

of magnetic adtion ; for the latitude which the diffufed 
condition of the poles gives in the feledtion of the points 
from which the diftances are to be computed, has hi¬ 
therto hindered us from pronouncing on the law of 

magnetic adtion with the precifion of which we think 
it fully fufceptible. This method alfo is the only one 

by which we have heen able to impregnate two bars 
joined end to end, considering them as one bar. We 

have Sometimes (though very rarely) fucceeded in this; 
fo that when filings were ftrewed over them, the ap¬ 

pearance could not be diftinguifhed from a fingle bar.— 
N. B. Yet even in this cafe, in one experiment with 
two bars of fix inches long, treated as one, when it 

could not be diftinguifhed, either by the appearance of 
the filings, or by going round it very near with a com- 

pafs needle, a very fmall compafs needle difeovered a 
neutral point, and a reverfion of polarity Similar to 
fig. 14. at F, (hewing that it was really adling as two 

bars. Perhaps it muft always be fo ; and this queftion 

is of confiderable importance in the eftablifhment of any^ 
theory of the internal procefs. 

It deferves remark, that, in order to fucceed in this 
attempt, a very confiderable preffure is neceffary. We 

were obliged to clean the ends of the bars very careful¬ 

ly, and to force the frame of bars and foft pieces of iron 
ftrongly together by wedges, in the manner of a form 

of types. We thought that wetting the ends of the 
bars with pure water aided the experiment ; and we are 

very certain that oil not only greatly obftru&ed it, but 
even fenfibly impeded the common procefs. We had 

put a fingle drop of oil on a pair of bars which we were 
touching in the common Cantonian method, that the 
magnets might be more eafiiy drawn along them ; but 
we were furprifed at finding that we could not give a 

ftrong impregnation. The oil undoubtedly prevents 

the clofe contact. We found the fineft gold leaf pro¬ 
duce the fame effedl in a great degree ; as alfo talc, of 
which a Square inch weighed ^l3th of a grain. We do 

not infer any thing like obftru&ion to the paffage of 
Something material, but rather aferibe it to mere di¬ 
ftance; although we are of opinion, that in the impreg¬ 

nation of two contiguous bars, fo that the magnetifm 
(whatever it is) is difpofed precifely as in one bar, there 

is a material transference. But we fiiall fpeak of this in 
its due place. 

It is not unworthy of remark, that we found bars to 
acquire more powerful magnetifm when pretty well po¬ 
liced than when rough. But we alfo found, that bars 
confiderably rough acquired the firft degrees of it much 

more expeditioully than thofe which are Smooth ; al¬ 
though we never could bring them to that high degree 

of magnetifm that the fame bars acquired after they 

had been polifhed. We think it probable, that the 
tremors, occafioned by the rough and barfh furfaces of 
the hard fteel, are the caufes of this phenomenon. 

Some more obfervations on this method of the double 
touch will be made afterwards, when we confider the 

hypothefis of Mr jEpinus ; and we conclude the pre¬ 
fent fubje&, by attempting to explain fome puzzling 

appearances which frequently occur in making artificial 
magnets. Co 

A bar touched by a very ftrong magnet has been Difficulties 

faid by Mufchenbroek to be impaired by going over itexplaine^* 

with a weaker magnet. If it had been made as ftrong 

as 
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as poffible, the weaker magnet, when paffed over it in 
the way praftifed by Mufchenbroek, mud /r/? deftroy 
part of this magnetifm ; and having done fo, it is un¬ 
able to raife it anew to the fame degree of vigour. 

Yet (fays Mufchenbroek with furprife) a large bar 
of common iron lias greatly imp roved the magnet. A 
very large piece of iron mvjl do this (efpecially if fha- 
ped like a horfefhoe, and applied with both heels), if 
the bar be not already at its maximum. 

It was thought wonderful* that, in the method of 
double touch, not only was the magnetifm of the mag¬ 
nets employed not impaired, but, beginning with two 
magnets, whofe power is almoft infeniible, and repeat¬ 
ing the operations in the precife manner defcribed by 
Mitchel or Canton, not only the bars intended to be 
made magnctical, but alfo the magnets employed, may 
be brought to their higheft poffible date of magnetifm. 
This is in evident conformity to the general fads of in¬ 
duced magnetifm, and affords the ftrongefl proof that 
nothing is communicated in this operation, but that 
powers redding in the bars are excited, or brought into 
adtion. The manipulation merely gives occajkn to this 
adtion, as a fpark of fire kindles a city. 

a .and- There dill remain fome circnmdances of this method, 
.onofth# as p radii fed by Savery, Canton, and Antheaume, which 
eginning are extremely curious and important, 
f Savery, Mr Savery had obferved a fmall bit of deel acquire 
ndAn- verY fenfrble magnetifm by lying long in contaa with 

■neaume*s the lower end of a great window bar. Telling this to 
rocefs. a friend, he was, for the fird time, informed, that this 

had been long obferved, and that Dr Gilbert had made 
fome curious inferences from it. Mr Savery wanted 
fome magnets, and was at a didance from town. Re- 
iledting, like a pliiiofoplier, on what he had heard and 
obferved, he faw here a fource of magnetifm which he 
could increafe, in the manner commonly pradtifed in 
making magnets. He placed the bar AB (fig- 2 1.) 
to be magnetifed between two great bars of common 
iron C and D, placing all the three in the magnetical 
direction. He took another bar EF, and put two little 
pieces of iron, like the armour of a loadftone, on its 
ends: and with thefe ends he rubbed the bar AB, rub¬ 
bing the upper half of it with the end Frand the lower 
with the end £. The refult of this was a very brifk 
magnetifm in a few minutes, which, by various well de¬ 
viled alternations, he brought it to its highed degree. 
His numerous experiments publifhed in the pliilofophi- 
cal Tranfadtions in 1746, contain much curious infor¬ 
mation, highly deferring the attention of the philofo- 
phers. Mr Canton, proceeding on the fame princi¬ 
ple, that bars of iron, which have^been long in a verti¬ 
cal pofition, acquire an efficient magnetifm, begins his 
operations by placing his deel bar on the head of a 
kitchen poker, and rubs it with the lower end of a pair 
of kitchen tongs. Mr Antheaume adheres more dridt- 
ly to the inferences from the principle of terredrial 
magnetifm, and repeats precifely the previous difpofi* 
tion of things pradlifedby Mr Savery, placing his-little 
deel bar AB (fig. 2^.) between two great bars C and 
D of common iron, and arranging the whole in the 
magnetic direction. Then, proceeding mod judiciouf- 
ly on the fame principle, he greatly improves the pro- 
cefs, by employing two bars EF and GH for the 
touch, holding them about an inch apart, inclined a- 
bout 15° to the bar AB. It is plain, that the lower end 
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of each of thefe five bars is a north pole, and the upper 
end a fouth pole. Therefore the poles F and G con¬ 
cur in giving the proper magnetifm to the portion FG 
of the deel bar which is between them ; and by rub¬ 
bing it with thefe poles up and down, ovcrpaffing each 
extremity about half an inch, he mud foon give to the 
bar AB a regular magnetifm ; weak, perhaps, but to 
be afterwards increafed in the Cantonian method, on a 
horizontal table. In this manner did Mr Antheaume 
make magnets of very great drength in 1766. See his 
Differ tation already quoted. 61 

Thefe obfervations naturally bring us to the Physio- Gilbert’* 
log 1 a Nova de Magnet et corporibus MAGNE-tcrre‘nri*' 

ticis of Dr Gilbert ; a difcovery which the Sagacious ^ 
Kepler claffes among the greated in the annals of 
fcience. 

It could not be that a phenomenon fo general, and 
fo intending and important as the natural polarity of 
magnetic bodies, would be long known without exci¬ 
ting curiofity about its caufe. Accordingly the philo¬ 
sophers of the 16th century Speculated much about it, 
and entertained a variety of opinion, if that can be 
called an opinion which can hardly be faid to exprefs a 
thought. We have in Marfigk Ficino a fiiort notice 
of many of thefe opinions. Some maintained that the 
needle was diredted by a certain point in the heavens, 
as if that were faying more than that it always pointed 
one way. Others, with more appearance of reafoning, 
aferibed the diredtion to vaft magnetic rocks. But all 
this was without giving themfelves the trouble of try¬ 
ing to afeertain wliat fituation of fuch rocks would pro¬ 
duce the diredtion that is obferved. Fracaderi was, if we 
midake not, the first who thought this trouble at all ne- 
ceflary ; and he cbferves very fenfibly, that if tliofe rocks 
are fuppofed to be in any place yet vifited by‘ naviga¬ 
tors, and if they adt as loaddones do (a circumdance 
which he fays mud be admitted, if we attempt to ex¬ 
plain), the direction of the needle will be very different 
from what we know it to be. He therefore places them 
in the inacceffible polar regions, but not in the very 
pole. Norman, the difeoverer of the dip of the mari¬ 
ner’s needle, or of the true magnetic diredtion, was na¬ 
turally led by his difcovery to conceive the directing 
caufe as placed in the earth ; becaufe the north point of ' 
the needle, in every part of Europe, points very far be¬ 
low the horizon. But although he calls the treatife in 
which he announces his difcovery the New AltraSive, 
he does not exprefs himfelf as fuppofing the needle to 
be attracted by any point within the earth, but only 
that it is always directed to that point. 

It is to Dr Gilbert of Colchefter that we owe the 
opinion now universally admitted, that magnetic pola¬ 
rity is a part of the conditution of this globe. Nor¬ 
man had, not long before, difeovered, that if a deel 
needle be very exactly balanced on a horizontal axis, 
like the beam of a common balance, fo that it would 
retain any pofition given it, and if it be then touched 
with a magnet, and placed on its axis in the magnetic 
merdian, it is no longer in equilibrio, but at (at London) 
the north'point of it will dip 72 or 73 degrees below 
the horizon. He did not, however, publifh his difco¬ 
very tillihe had obtained information how it dood in 
other parts of the world. The differences in the va¬ 
riation in different places naturally fuggeded the necef- 
fity of this to him. Being a maker of mariners com- 

paffes^ 
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pafles, and teacher of navigation in London, he had the 
faireft opportunities that could he defired, by furnifhing 
dipping needles to fiich of the navigators, his fcholars, 
as he knew moft able to give him good information. 
And the accounts which he received made his difco- 
•vcry, when announced to the world, a very complete 
thing ; for the commanders of {hips engaged in long 
voyages, and particularly to China, informed him that, 
in the vicinity of the equator, his dipping needles re¬ 
mained parallel to the horizon, but that in coming to¬ 
ward the north pole, the north end of the needle was 
depreifed, and that the fouth end dipped in like man¬ 
ner at the Cape of Good Hope, and in the Indian O- 
cean ; that the needle gradually approached the hori¬ 
zontal pofition as the {hip approached the equator, but 

that in coming to the north of it at Batavia, the north 

point again dipped, and at Canton was feveral degrees 
below the horizon. 

On thefe authorities, Norman boldly faid that, in the 
.equatorial regions, the needle was horizontal, and that 
either end dipped regularly as it approached either 
pole; and that in the poles of the earth, the needle was 
perpendicular to the horizon. He therefore announ¬ 
ced this as a difcovery, not only Angularly curious, but 

alfo of imoienfe importance ; for by means of a dipping 
needle the latitude of a {hip at fea may be found with--, 
out feeing the fun or ftars. 

Dr Gilbert, comparing this pofition of the compafs 
needle with the pofitions which he had obferved fmall 

needles aflume in his numerous experiments in relation 
to a magnet, as we have defcribed at great length, was 
naturally led to the notion of the earth’s being a great 
loadftone, or as containing one, and that this arranged 
the dipping, or, in general, the mariner’s needle, in the 

fame manner as he obferved a great magnet arrange a 
fmall needle poifed on its pivot. He therefore compo- 
fed his Phifiologia Nova de Magnete, et de Tel lit re magno 
Magnete ; in which he notices fo many points of refem- 
blance to the dire&ive power of a magnet, that the point 
feems no longer to admit of any doubt. Dr Gilbert’s 
theory may be thus exprefled.: 

All the phenomena of natural magnetifm are analo¬ 
gous to what we’ fhould obferve, if the earth were a 
great magnet, having its poles near the poles of the 
earth’s equator, the north pole not far from Baffin’s 
Bay, and the fouth pole nearly in the oppofite part of 
the globe. A dipping needle, under the influence of 
this great magnet, mull arrange itfelf in a plane which 
pafles through the poles of the magnet, the poiition of 
which plane is indicated (at leaft nearly) by the ordi¬ 
nary compafs needle ; and it will be inclined to the ho¬ 

rizon fo much the more as we recede from the equator 
of the great magnet. 

This opinion of Dr Gilbert was not lefs ingenious 
than important ; and if firmly eflabliftied, it furnilhes a 
complete theory of all the phenomena of magnetifm. 

But obfervations were neither fufficiently numerous in 
the time of Dr Gilbert, nor fufficiently accurate, to 
enable that great genius to affign the pofition of this 
great magnet, nor the laws of its adlion. The theory 
was chiefly founded on the phenomena of the dipping 
needle ; phenomena which might have been unknown 
for ages, had the fir ft notice of them fallen into any 
other hands than Norman’s. They are not, like thofe 
of variation, which might be made by any failor. They 
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require for their exhibition a dipping needle, and thgc 
attention to circumftances which can occur only to a 
mathematician. A dipping needle is to this day, not- 

withftar.ding all our improvements in the arts, one of 
the moft delicate and difficult talks that an inftrument 
maker can take* in hand, and a good one cannot be had 
for lefs than twenty guineas. We ,are confident that 
fucli as even Norman could make were far inferior to 
what are now made, and quite unfit for ufe at fea while 
the {hip is under fail, although they may be tolerably 
exadl for an obfervation of the dip in any port; and 

we prefume that it was fuch obfervations only that 
Norman confided in. Our readers will readily conceive 
the difficulty of polling a needle with fuch a perfedl 

coincidence of its centre of gravity and axis of motion, 
and perfedl roundnefs of this axis, that it fhall remain 
in any pofition that is given it. Add to this, that a 
grain of dull, invifible to -the niceft eye, getting under 
one fide of this axis, may be fufficient for making it 

affume another pofition. It mull alfo be a difficult 
matter to preferve this delicate thing, fo as that no 

change can happen to it. Befides, all this mull be 
performed on a piece of tempered fteel which we are 
certain has no magnetifm. Where can this be got, or 
what can infure us againft magnetifm? Nor is there lefs 

difficulty in making the obfervations without great rifle 
of error. If the needle, moveable only in a vertical 

plane, be not fet in the plane of a magnetic meridian, it 
will always dip too much. At London, where the 

magnetic dire&ion is inclined 730 to the horizon, if it 
be in a plane 20° from the magnetic meridian, it will 
Hand almoft perpendicular; for it is eafy to fee, by the 
mechanical refolutiori of forces, that it will take the po¬ 

sition which brings it neareft to the true magnetic di¬ 

rection. This, we think, is confirmed by feveral of 
Norman’s and other old obfervations of dip. They are 
much greater than they have been fince found in the 
fame places, 

Mr Daniel Bernoulli has given a very ingenious pn*n'DanielBcr» 
ciple, by which we can make a dipping needle which noulli’sdip-f 

will give a very accurate obfervation on fliore ; and be-pingneedlc, 

ing fo eafily executed, it deferves to be generally known. 
Let a dipping needle be made in the belt manner that 

can be done by a workman of the place, and balanced 
with fome care before impregnation, fo that we may be 
certain that when touched it will take nearly the true 

dip. Touch it, and obferve the dip. Deftroy its mag¬ 
netifm, and then alter its balance in fuch a manner that, 
without any magnetifm, it will arrange itfelf in the in¬ 
clination of the obferved dip. Now touch it again, gi¬ 

ving it the fame poles as before. It is plain that it will 

now approach exceedingly near indeed to the true dip, 

hecau-e its want of perfect equilibrium deranged it but a 
few degrees from the proper diredlion. If this feeond 
obfervation of the dip fhould differ feveral degrees from 

the firft, by the inaccurate firft formation of the needle, 
it will be proper to repeat the operation. Very rarely, 

indeed, will the third obfervation of the dip vary from 
the truth half a degree. 

Mr Bernoulli makes this Ample contrivance anfwer 
the purpofe of an univerfal inftrument in the following 

ingenious manner. A very light brafs graduated circle 

EFG (fig. 23.) is fixed to one fide of the needle, con- I 
centric with its axis, and the whole is balanced as nice- 

y as poffible before impregnation. A very light index 

CD 
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CD is then fitted on the axis, fo as to turn rather ftiffiy 
on It. This will deftroy the equilibrium of the needle. 
If the needle has been made with perfeft accuracy, and 

perfe&ly balanced, the addition of this index would 
caufe it always to fettle with the index perpendicular to 
the horizon, whatever degree of the circle it may chance 

to point at. But as this is fcarcely to be expected, fet 

the Index at various degrees of the circle, and note 
what inclination the unmagnetic needle takes for each 

place of the index, and record them all in a table. Sup- 
pofe, for example, that when the index is at 50, the 

needle inclines 46° from the horizon. If in any plaee 

we obferve that the needle (rendered magnetic by lying 
between two ftrong magnets), having the index at 50, 

inclines 46°, we may be certain that this is the dip at 
that place ; for the needle is not deranged by the mag- 
netifm from the pofition which gravity alone would 

give it. As we generally know fomething of the dip 
that is to be expected in any place, we muft fet the in¬ 
dex accordingly. If the needle does not (hew the ex- 

pedted dip, alter the polition of the index, and again 
obferve the dip. See whether this fecond pofition of 
the index and this dip form a pair which is in the table. 

If they do, we have got the true dip. If not, we mull 
try another pofition of the index. Noticing whether 

the agreement of this lalt pair be greater or lefs than 
that of the former pair, we learn whether to change 

the pofition of the index in the fame diredlion as before, 

or in the oppofite. The writer of this article has a dip¬ 
ping needle of this kind, made by a perfon totally un¬ 

acquainted with the making of philofophical inftruments. 
It has been ufed at Leith, at Cronfiadt in Ruffia, at 

Scarborough, and at New York, and the dip indicated 

by it did not in any fingle trial differ 1 \ degrees from 
other trials, or from the dip obferved by the finell in- 

ftruinents. He tried it himfelf in Leith Roads, in a I rough fea ; and does not think it inferior, either in cer¬ 

tainty or difpatch, to a needle of the in oft elaborate 
conftru&ion. It is worthy of its moft ingenious au¬ 

thor, and of the public notice, becaufe it may be made 
for a moderate expence, and therefore may be the means 

of multiplying the obfervations of the dip, which are 
of immenfe confequence in the theory of magnetifm, 

and for giving us an accurate knowledge of the magne- 

^ tical conftitution of this globe, 

pinions This knowledge is ftill very imperfedl, owing to the 
seeming want of a very numerous colledlion of obfervations of 
)e great t|ie ^ip. They are of more importance than thofe of 

Intained ^ie horizontal deviations from the meridian. All that 
o this we can fay is, that the earth a<fts on the mariner’s needle 
kbe. as a great loadftone would do. But we do not think 

that the appearances refemble the effe&s of what we 

would call a good loadftone, having the regular magne¬ 

tifm of two vigorous poles. The dips of the needle in 
various parts of the earth feem to be fuch as would re- 
fult from the adlion of an extremely irregular loadftone, 

having its poles exceedingly diffufed. The increafe of 
the dip, as we recede from thofe places where the needle 
is horizontal, is too rapid to agree with the fuppofition 
of two poles of conftipated magnetifm, whether we fup- 
pofe the magnetic action in the inverfe fimple or dupli¬ 

cate ratio of the diftances, unlefs the great terreftrial 
magnet be of much fmaller dimenfions than what fome 

other appearances oblige us to fuppofe. If there be 

four poles, as Dr Halley imagined, it will be next to 
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impoffible to afeertain the pofitions of the dipping 
needle. It will be a tangent to one of the fecondary 
magnetic curves, and thefe will be of a very intricate 
fpecies. We cannot but confider the difeovery of the 
magnetic conftitution of this globe as a point of very 

great importance, both to the philofopher and to fo- 
ciety. We have confidered it with fome care ; but hi¬ 
therto we have not been able to form a fyftematic view 
of the appearances which gives us any fatisfadlion. 
The well informed reader is fenfible, that the attempt 

by means of the horizontal or variation needle is ex¬ 
tremely tedious in its application, and is very unlikely 
to fucceed; at the fame time it muft be well underftood. 
The two differtations by Euler, in the 13th and 2 2d 

volumes of the Memoirs of the Royal A cademy at Ber¬ 
lin, are moft excellent performances, and give a true 
notion of the difficulty of the fuhjedl, Yet, even in 
thefe, a circumftance is overlooked, which, for any thing 

we know to the contrary, may have a very great effect. 

If the magnetic axis be far removed from the axis of 
revolution, as far, for example, as Mr Chuichman places 

it, the magnetic meridians will be (generally) much in-SeeVARiA- 
clined to the horizon ; and we fhall err very far, if weTI°N» 
fuppofe (as in Euler’s calculus) that the dipping needlec^c * 
will arrange itfelf in the verticle plane, palling through 
the dire&ion of the horizontal or variation needle; or if 

wre imagine that the poles of the great magnet are in that 
plane. We even prefume to think that Mr Euler’s af- 

fumption of the place of his fictitious poles (namely, 
where the needle is vertical), in order to obtain a ma¬ 
nageable calculus, is erroneous. The introduction of 

this circumftance of inclination of the magnetic meri¬ 

dians to the horizon, complicates the calculation to fuch 
a degree as to make it almoft unmanageable, except in 

fome felected fituations. Fortunately, they are import¬ 
ant ones for afeertaining the places of the poles. But 
the inveftigation by the pofitions of the dipping needle 

is incomparably more fimple, and more likely to give 
us a knowledge of a multiplicity of poles. The confi- 

deratfon of the magnetic curves (in the fenfe ufed in 
the prefent article), teaches us that we are not to ima¬ 

gine the poles immediately under thofe parts of the 
furface where the needle Hands perpendicular to the ho¬ 
rizon, nor the magnetic equator to be in thofe places 
where the needle is horizontal; a notion commonly and 

plaufibly entertained. Unfortunately our moft numerous 
obfervations of the dip are not in places where they are 
the moft inftrueftive. A feries fhould be obtained, ex¬ 
tending from New Zealand northward, acrofs the Paci¬ 
fic Ocean to Cape Fairweatlier on the weft coaft of 
North America, and continued through that part of the 

continent. Another feries fhould extend from the Cape 
of Good Hope, up along the weft coaft of Africa to 

the tropic of Capricorn ; from thence acrofs the inte¬ 
rior of Africa (where it would be of great importance 

to mark the place of its horizontality) through Sicily, 
Italy, Dalmatia, the eaft of Germany, the Gulph of 
Bothnia, Lapland, and the weft point of Greenland. 
Th is would be nearly a plane paffing through the pro¬ 

bable fituations of the poles. Another feries fhould be 

made at right angles to this, forming a fmall circle, 

crofting the other near Cape Fairweather. This would 

pafs near Japan, through Borneo, and the weft end of 

New Holland; alfo near Mexico, and a few degree* 

weft of Eafter Ifland. In this place, and at Borneo, 
S the 
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the inclination of the magnetic plane to the horizon 
would be confiderable, but we cannot find this ont. It 
may, however, be difcovered in other points of this 
circle, where the dip is confiderable. We have not 
room in this fhort account to illuftrate the advantages 

derived from thefe feriefes; but the refledting reader 
will be very fenfible of them, if lie only fuppofes the 
great magnet to be accompanied by its magnetic curves, 
to which the needle is always a tangent. He will then 
fee that the firft feries from New Zealand to Cape Fair- 
weather, and the fecond from Cape Fairweatlier round 
the other fide of the globe, being in one plane, and at 
very different diftances from the magnetic axis, mud 
contain very inllrndtive pofitions of the needle. But 
we .ftill confefs, that when we compare the dips already 
known with the variations, they appear fo irreconcile- 
able with the refults of an-uniform regular magnetifm, 
that we defpair of fuccefs. Every thing feems to indi¬ 
cate a multiplicity of poles, or, what is ftill more ad- 
verfe to all calculation, an irregular magnetifm with ve¬ 

ry diffufed polarity. 
Much inftrudtion may furely be expected from the 

obfervations of the Ruffian academicians and their eleves, 
who are employed in furveying that vaft empire ; yet 
we do not meet with a fingle obfervation of the dip of 
the needle in all the bygone publications of that acade¬ 
my, nor indeed are there many of the variation, 

c *n th** For want ln^ormati°n> philofopliers are ex- 
fit uatioL 0f tremely divided in their opinions of the fituation of the 
its poles, magnetic poles of this globe. Profeffor Krufft, in the 

17th volume of the Peterfburgh Commentaries, places 

the north pole in lat. 70° N. and long. 230 W. from 
London ; and the fouth pole in lat. 50° S. and long. 

920 E. 
Wilcke of Stockholm, in his indication chart (Swed. 

Mem. tom. xxx. p. 218.), places the north pole in N. 
Lat. 750, near Baffin’s Bay, in the longitude of Cali¬ 
fornia. The fouth pole is in the Pacific Ocean, in lat. 

70° S. 
Churchman places the north pole in lat. 590 N. and 

long. 1350 W. a little way inland from Cape Fairwea- 

ther ; and the fouth pole in lat. 59° S. Long. 165° E. 
due fouth from New Zealand. 

A planifphere by the Academy of Sciences at Paris 

for 1786, places the magnetic equator fo as to interfedt 
the earth’s equator in long. 750, and 155c from Ferro 

Canary Ifiand, with an inclination of 12 degrees near¬ 
ly, making it a great circle very nearly. But we are 
not informed on what authority this is done ; and it 

does not accord with many obfervations of the dip 
which we have collected from the voyages of feveral 

Britifli navigators, and from fome voyages between 
Stockholm and Canton. Mr Churchman has given a 

fketch of a planifphere with lines, which may be called 
parallels of the dip. Thofe parts of each parallel that 

have been afcertained by obfervation are marked by 
dots, fo that we can judge of his authority for the 
whole confirmation. It is but a fketch, but gives more 
fynoptical information than any thing yet publifhed. 
The magnetic equator cuts the earth’s equator in long. 
150, and 1930 E. from Greenwich, in an angle of nearly 
17 degrees. The circles of magnetic inclination are 
not parallel, being confiderably nearer to each other on 
the fhort meridian than on its oppofite. This circum- 

ftance, being founded on obfervation, is one of the 
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ftrongeft arguments for the exiflence of a magnet of to¬ 
lerable regularity, as the caufe of all the pofitions of the 
compafs needle ; for fuch mujl be the pofitions of the 
circles of equal dip, if the axis of this magnet is far re¬ 

moved from the axis of rotation, and does not inter- 

fed! it. 
Now, if the fituation of the poles be any thing near 66. 

the average or medium of thefe determinations, and if 

we form all our notions by analogy, comparing the po¬ 
fitions of the compafs needle in relation Co the great 
terreftrial magnet, with the pofitions affiimed by a fmall 
needle in the neighbourhood of a magnet, we mult con¬ 
clude, that the magnetical conftitution of this globe has 

little or no reference to its regular external form. The 
axis of the magnet is very far removed from that of the 
globe (at leaft 1500 miles), and is not nearly parallel 
to it, nor in the fame plane. It required the fagacity • 

and the (kill of a Euler to fubjedt fuch anomalous mag¬ 
netifm to any rules of computation ; and £very perfon 

qualified to judge of the fubjedt muft allow his diflerta- 
tion in the 13th volume of the Berlin Memoirs to be a 
work of wonderful refearch. It is a very agreeable 
thing to fee fuch a conformity between the lines which 
exprefs the regular magnetifm of Euler’s differtation, 

and the lines drawn by Dr Halley from obfervation, 
and which appeared to himfelf fo capricious, that he 
defpaired (notvvithftanding his confummate (kill in geo¬ 

metry) of their ever being reduced to a mathematical 

and precife fyftem. 67 
Without detradting from the merit of Dr Gilbert, Confirma- 

we may prefume to fay that his .notion of the earth’s 

being a great magnet was not, in his mind, more thanjjjj 
a fagacious conjedture, formed from a very general ami/ 
even vague comparifon. Yet the comparifon was fuffi- 

ciently good to give him great confidence in his opinion 
that the adtion of this great magnet, in perfedf confor¬ 

mity to what we obferve in our experiments with mag¬ 
nets, is the fource of all the magnetifm that we obferve. 

If there was nothing elfe in proof of the juftnefs of his 
theory, it is abundantly proved by the beautiful experi¬ 
ment of Mr Henfhaw, mentioned in the article Varia¬ 

tion, Encycl. p. 621. col. 2. An iron bar held nearly 

upright, attradts the fouth end of a compafs needie 
with its lower end ; and if that end of the bar be kept 
in its place, and the bar turned round till it becomes 

the upper end, the fouth point of the needle immedi¬ 
ately turns away from it, and the north end is now 
attradted. This experiment may be perfedtly imitated 

with artificial magnetifm. 
Having fupported a large magnet SAN (fig. 24.), 

fo that its ends are detached from furrounding bodies, 

place a fmall needle B (poifed on its pivot) about three 
inches below the north pole N of the magnet, and in 

fuch a fituation that its polarity to the magnet may be 
very weak. Take now a fmall piece of common iron, 

and hold it in the pofition represented at C. Its lower 

end becomes a north pole, attradting the fouth pole of 
the needle. Keeping this in its place, turn round the 
piece of iron into the pofition D ; the fouth pole of B 

will now avoid it, and the north pole will be attradted. 

We diredted the needle to be fo placed, that its polari¬ 

ty, in relation to the magnet, may be weak. If it be 
ftrong, it may adt on the end of G or D like a magnet, 

and counteradt the magnetifm induced on C or D by 

vicinity to A. 
An 
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An anonymous writer in' the Phllofophical Tranfac- 

tlons, N° 177. Vol. XV. relates feveral obfervations 
made during a voyage to the Eaft Indies, which are quite 
conformable to this. A few leagues northweft from 
the ifland Afcenfion, the fouth point of the compafs 
needle hardly (hewed any tendency to or from the lower 

end of an iron bar. It feemed rather to avoid the up¬ 
per end ; it was not in the leaft affe&ed by the middle 

of the bar; but when the bar was laid horizontal, in 
the magnetic dire&ion, its two ends affedted the difii- 

milar ends of the compafs needle very ftrongly ; but 
when horizontal, and lying at right angles to the mag- 

netic direction, its polarity was altogether indifferent. 
As the other phenomena of induced artificial mag- 

netifm have the fame refemblance to the phenomena of 

natural magnetifm, a bar which has remained long in I the vicinity of-a magnet acquires magnetifm (permanent) 
in the fame way, and modified by the fame circumftan- 

ces, as in natural magnetifm. Hammering a bit of com¬ 
mon iron in the immediate vicinity of a magnet, gives 
it very good magnetifm. Expofing a red hot bar to 

cool in the neighbourhood of a magnet has the fame ef- 
fe6l. Alfo quenching it fuddenly has the fame effe&. 
Quenching a fmall red hot fteel bar between two mag¬ 
nets, was found by us to communicate a much ftronger 
magnetifm than we could give it by any other method. 
Its form indeed was very unfavourable for the ordinary 

method of touching ; for it confided of two little fpheres 
conne&ed by a. flender rod, and could fcarcely be im¬ 
pregnated in any other way than by placing it for a 

very long while between magnets. In all thefe experi¬ 

ments, the polarity acquired is precifely fimilar to that 
acquired by the fame treatment in relation to this fup- 
pofed great terreftrial magnet. In ffiort, in whatever 

manner we purfue this analogy in our experiments, we 

find the refemblance mod perfect in the phenomena. 
We cannot but think, therefore, that this new phy- 

fiology of the magnet by Dr Gilbert is well edablifhed ; 
and we think ourfelves authorifed to affume it as a pro- 

pofition fully demondrated, that the earth is a great 

magnet, or contains a great magnet, the agency of which 
produces the dire&ion of the magnetic needle, and all 
the magnetifm which iron acquires by long continuance 

in a proper pofition. It is this which made us fay, in 
the beginning of this article, that attra&ion and polari¬ 

ty were not confined to magnets, but were properties 

belonging to all iron in its metallic date. We now fee 
the reafon why any piece of iron brought very near 

to another piece will attradl it—both become magneti- 
cal, in confequence of the agency of the great magnet; 
and their magnetifm is fo difpofed, that their mutual 

attra&ions exceed their repulfions. Alfo, why an iron 
rod, placed nearly in the magnetical diredtion, will fi¬ 

nally arrange itfelf in that direction. Alfo, why the 
terredrial polarity of common iron is indifferent, and 
either end of the rod will fettle in the north, if it have 
nearly that pofition at fird. The magnetifm induced 
by mere momentary pofition is fo feeble as to yield to 

any artificial magnetifm. As a moment was fufficient 
for imparting it, a moment fuffices for dedroying it ; 

and another moment will impart the oppofite magne¬ 
tifm. But artificial magnetifm requires more force for 

its produdtion, and fome of it remains when the produ¬ 

cing caufe is removed, and it does not yield at once 

to the contrary magnetifm. That there is no farther 

difference appears from this, that long continued pofi¬ 
tion gives determined and permanent magnetifm, and 
that it is dedroyed by an equally long continuance in 
the contrary pofition. It feeins to be very generally 
true, that a magnet will carry more by its north than 
by its fouth pole. It fhould be fo in this part of the 
world, becaufe the terredrial magnetifm induced on the 
iron confpires with the magnetifm induced by the north t 
pole of a magnet, but counteracts the magnetifm indu¬ 
ced by the fouth pole. 

The propriety of Mr Savery’s, Mr Canton’s, and 

Mr Antheaume’s proceffes for beginning the impreg¬ 
nation of hard deel bars is now plain, and the fuperior 
effedt of the two great bars of common iron in the pro- 
pofed method of Mr Antheaume. We cannot but take 
this opportunity of paying the proper tribute of praife 
to the ingenuity of Mr Savery. Every circumdance 
of his procefs was feleCted in confequence of an accu¬ 
rate conception of magnetifm, and the combination of 
this fcience with Dr Gilbert’s theory. His procefs is 

the fame with Antheaume’s in every refpedt, except the 
circumdance of the double touch borrowed from Mit¬ 

chell and Canton. Thefe obfervations do not detradl 

from the difeernment of Mitchell and Canton, who faw 
in thofe experiments what had efcaped the attention of 
hundreds of readers. ^3 

But there occurs an objedtion to this theory of Dr Seeming 
Gilbert, which was urged againd it with great force, ^bje&ion 

We obferve no tendency in the magnet or compafs^ m the 

needle toward this fuppofed magnet. An iron or deelwantof 
bar is not found to increafe its tendency downwards, ferifible at- 

that is, is not fenfibly heavier, when its fouth pole is up-tra^lon* 
permod in this part of the world. A needle fet afloat 
on a piece of cork arranges itfelf quickly in the proper 

direction ; but if continued ever fo long afloat, it has 
never been obferved to approach the north fide of the 

veffel. This is quite unlike what we obferve in the 
mutual actions of magnets, or the adlion of magnets on 
iron. This objection appears to have given Dr Gilbert 

fome concern ; and he mentions many experiments which 
have been tried on purpofe to difeover fome magnetical 

tendency. He gets rid of it as well as he can, by fay¬ 
ing that the diredlive power of a magnet extends much 
farther than its attra&ive power. He confirms this by 
feveral experiments. But Dr Gilbert had not fludied 
tbe fimultaneous adlionsof the four poles, nor explained, 
by the principles of compound motion, how thefe pro¬ 
duced all the poffible poiitions of the needle. Indeed, 
the compofition of mechanical forces was by no means 
familiar with philofophers at the end of the 16th cen¬ 
tury. We fee it now very diftindlly. The polarity of 
the needle, or the force with which it turns itfelf into 
the magnetical pofition, depends on the difference be¬ 

tween the fums of the adtions of each pole of the mag¬ 
net on both the poles of the needle ; whereas its ten¬ 
dency towards the magnet depends on the difference 
of the differences of thofe actions (fee n° 22, 25.) The 
firft may thus be Very great when the other is almolt 
infenfible. We fee that coarfe iron filings heap about 

the magnet very faff, and that very fine filings approach 
it very flowly. Now, the largeft magnet that we can 

employ, when compared with the great magnet in the 

earth, is but as a particle of the finefl filings that can be 
conceived. This furely diminifhes exceedingly, if it 

does not entirely annihilate the objqdtion : but as wc 
S ,2 have 
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This com¬ 
pletely an¬ 
swered. 
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have heard it urged by many as an improbable thing, 

that a long magnet, kept afloat for many months (which 
lias been done) fhall not fhew the fmalkjl tendency to¬ 
wards the pole of the terreftrial magnet, we think it de- 
ferves to be confidered with accuracy, and the queftion 

decided in a way which will admit of no doubt. 
Let the very fmall magnet C (fig. 25.) be placed 

near a great magnet A, and then near a Smaller mag¬ 
net B, in fuch a manner that its polarity to both fhall 
be the fame ; and then let us determine the proportion 
between the attractions of A and B for the fmall mag¬ 

net C. 
This will evidently depend on the law of magnetic 

aCtion. For greater Simplicity of invefligation, we fhall 
content ourfelves with fuppofing the aCtion to be in- 

verfely as the diftance. 
Let AN, 22: AS, = a; BN — b; C n r= c, AC 2= d, 

BC = «r; and let the abfolute force of A be to that of 

B at the fame diftance as m to 1. 
The magnetic aCtion being fuppofed proportional to 

we have, 

m 
1. ACtion of AN onCf = 

3- 

4- 

AN on C/2 =2 — 

AS onC; = — 

AS on C n 2= 

a — c 
m 

d — a -j- c 
m 

d "F ci —— c 
m 

5. The whole aCtion 2= 

d + a + c' 
8 m ae d 

d2—a + c 1 X d2 — a —c 1 

6. If c be very fmall in comparifon with a or b9 the 

11 ^ . 8 m a c d 
whole aCtion of A is very nearly 2= . 

dz— a1 
7. And the tendency of C to B is, in like manner, 

_ 8 bc& 

The directive powers of A and B are at their maxi¬ 
mum (late when C is placed with its axis at right angles 
to the lines AC or BC. In which cafe we have, 

8. The directive power of A 2= ^- 

9. The directive power of B 

- a 

p _ b'1- 
When thefe directive powers are made equal, by pla¬ 

cing C at the proper diftances from A and B, we 
have, 

10. 4 m a r 4 by or m a : b 22: d* — a11 : <^2 — bx 
And m a ^ — mabx — b d* — bej2 

m a <?2 = b (d2 — a2) + m a bz» 

«•= A 

12. i 

Let the attractions of A and B for the very fmall 
-magnet C, when its polarity to both is the fame, be 
expreffed by the Symbols « and P. We have 

. -_Srnacd 8 be i 

1 * ~~ (d* a2)2 5 p}** by n° 10. is 
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8 (d* — a?) c d 8(r*— bx)e^_ d t 

~ ~JdT~ a1)2 ; B (** — b2)2 ~ d2 — a2 : fc* 

=z bd : in a 0 ; that is, 
13. Attrn of A : attr11 of B 2= b d: m aK 
As an example of this comparison, let us fuppofe the 

great terreftrial magnet to be a thoufand times larger 
and (Longer than the magnet whofe attraction we are 
comparing with that of terreftrial magnetifm. Let us 

alfo fuppofe the diftance from the pole of the great 
magnet to be fmall, fo that its attraction may be con¬ 
fiderable. Let us make d =2 1 200, a being 2= 1000, 

and b zz 1. Thefe are all very reafonable fuppofitions. 
Subflituting thefe values in the formula, we have attra 
of A : attrn of B 22 1 : 1000 very nearly ; and there¬ 
fore when the needle, when placed near a magnet, vi¬ 

brates by its polarity as fall as it does by natural mag¬ 
netifm, its tendency toward that magnet muft be alto¬ 
gether infenlible ; for the disproportion is incomparably 

greater than that of 1 to 1000, in the largefl magnets 
with which we can make experiments. Obferve alfo, 

that we have taken the cafe where the attraClions are 
the ftrongeft, viz. when the magnet C is placed in the 
axis of A or B. In the oblique pofitions, tangents to 
the magnetic curves, the attraClions are Smaller, almofl 

in any ratio. 
We took the inverfc ratio of the diftances for the 

law of aCtion, only becaufe the analyils was very Simple. 
It is very evident that the disproportion will be ftill 

more remarkable, if the aClion be inverfely as the Square 
of the diftance. 

The objeClion therefore to the origin of the polarity 
of the compafs needle, and of all other magnets, name¬ 

ly, the aClion of a great magnet contained in the earth, 
appears plainly to be of no force. We rather think that 

the want of all fenfible attraClion, where there is a briftc 
polarity, is a proof of the juftnefs of the conjeClure ; 
for if the compafs needle were arranged by the aClion 

of magnetic rocks, or even extenfive flrata, near the Sur¬ 

face of the earth, the attraClions would bear a greater 

proportion to the polarities. We have even obferved 

this. A confiderable mafs of magnetic flratum was 
found to derange the needle of a Surveyor’s theodolite 
at a confiderable diftance all around (about 140 yards). 

The writer placed the needle on a thin lath, which juft; 
floated it on water in a large wooden difh, and fet it 
in a place where it was drawn about 15 degrees from 

the magnetic meridian. It was left in that Situation a 
whole night, well defended from the wind by a board 
laid on the difh. Next morning it was found applied 
to that fide of the difh which was nearefl to the dis¬ 
turbing rocks. It had moved about fix inches. This 
was repeated three times, and each time it moved in the 

fame direClion (nearly), which differed confiderably from 
the direClion of the needle itfelf. 

It is now plain that we may, with confidence, aftiime 
Dr Gilbert’s theory of terreftrial magnetifm as Suffi¬ 
ciently eftablifhed. And, fmee we muft certainly call 

that the north pole of the great magnet which is Situa¬ 

ted in the northern parts of the earth and Since thofe 
poles of magnets which attraCt each other have oppo¬ 

site polarities, we muft fay, that what we call the north 

pole of a mariner’s needle, or of any other magnet, has 
the Southern polarity. 

We may now venture to go farther with Dr Gilbert, 
and 



MAGNETISM. 14* 
70 and to fay that all the magnetifm which we obferve, 

is great whether in nature or art, is either the immediate or the 
11 agnotis remote effect of the action of the great magnet. As 

enwtu- foft bars f°on acTlire a tranfient magnetifm ; as hard 
' MnJigr.e- bars, after long expofure, acquire a fenhble and perma- 

ra. nent magnetifm—we mult infer, that ores of iron, which 

are in a ftate fit for impregnation, muft acquire a fen- 
fible and permanent magnetifm, by continuing, for a fe- 

ries of ages, in the bowels of the earth, Aud thus the 
magnetifm of loadllones, which, till the difcovery of 

the natural magnetifm acquired by pofition, were the 

fources of all our magnetical phenomena, is now proved 
to be a neceffary coniequence of the exiftence and a- 

gency of a great magnet contained in the bowels ot the 

71 earth. # 
oadftones fecms to refult from this theory, that, in theie 

ltheminenorthern parts of the world, that part of every natural 

Sr pX load {tone that is at the extremity of the line drawn 
,1 any po- through the {tone in the magnetic dirc6tion fhould he 
“on* its pote ; and that the loadltone, when properly poiied, 

fhould of it Letf aflume the very pofition which it had in 
the mine. Dr Gilbert complains of the inattention of 

miners (rude hominumgenus, litcro potius quam phtfic* con- 

fulentes) to this important circumitance. . Once, how¬ 
ever, he had the good fortune to be advertifed of a great 

magnetic mafs lying in its matrix. He repaired quick¬ 
ly to the mine, examined it, and marked its points 
which were in the extremities of the magnetic line.- 

When it was detached from its matrix, he had the plea- 

fure of finding its poles in the very places he expeded. 
The loadftone was of conliderable hze, weighing about 
20 pounds.—-Mr Wilcke gives, in the Svvedifh Com¬ 

mentaries, feveral inftances of the fame kind. 
But fhould this always be the cafe ? By no means. 

There are many circumftances which may give the mag¬ 

netifm of a loadftone a very different diredion. We 
have found, that fimple juxtapofition to a magnet will 

fometimes give a fuccefiion of poles to a long bar of 

hard fleel. The fame thing may happen to an extenfive 
*■■■ vein of magnetifable matter. *1 he loadftone taken out 

of this vein may have been placed like that of a foft bar 
placed in the magnetic line, if lying in one part of the 

vein ; if taken from another part of it, its polarity may 

be the very reverfe 5 and in another part of it may have 
no magnetifm, although completely fitted for acquiring 

it. It may have its poles placed in a direction different 

from all thefe, in confequence of the vicinity of a great¬ 
er loadftone. As loadftones poffeffed of vigorous mag¬ 

netifm are always found only in fmall pieces, and in pieces 

of various fizes and force, we muft exped every pofi¬ 
tion of their poles. The only thing that we can ex- 
ped by theory is, that adjoining loadftones will have 

their friendly poles turned toward each other, and a 
general prevalence of or tendency to a polarity fymme- 

trical with that of the earth. The reader will find 
fome more obfervations to this purpofe in the article 

Variation, EncycL p. 623* as a^° Gilbeit s Trea- 

tife, B. III. c. 2. p. 121- 
Nor fhould all ftrata or maffes of iron ore be magne¬ 

tical. We know that none are fufceptible of induced 
magnetifm, but fucb as are, to a certain degree, in the 

metallic ftate. Such ores are not abundant. Nay, 
even all of fuch ftrata do not neceffarily acquire magne¬ 

tifm by the adion of the great magnet. If their prin¬ 

cipal dimenfions lie nearly perpendicular to the magne¬ 

tic diredion, they will not acquire any fenfible quanti 

ty. A lira turn in this country, riling about 170 to the 

N. N. W. will fcarcely acquire magnetifm. It may al- 
fo happen, that the influence of the great magnet is 
counteraded by that of fome extenfive ftratum inaccef- 

lible to man, by reafon of its great depth. . j.2 
Thus we fee that all the appearances of the original probable 

magnetifm of loadllones are perfedly conliflent with caufe of 

the notion that they are effeds of one general cofmicaT^^j1'^ 
caufe, the adion of the great magnet contained in theg0ur> 

earth; and that there is no occafiori to fuppofe this great 
magnet to differ, in its conftitution or manner of adion, 

from the fmall maffes of fimilar matter called loadftone. 
The only difficulty that prefents it fell is the great fu- 

periority of magnetic force obfervable in fome load¬ 
ftones over other maffes of ores circumjacent, which are 
not diftinguifhable by us by any other circumflance. We 
acknowledge ourfelves unable to folve this difficulty 5 

for the magnetifm of fuch pieces is fometimes incom¬ 

parably ftronger than what a bar of iron acquires by po¬ 

rtion ; yet this bar is much more fufceptible than the 

ores which are lit for becoming loadftones. Perhaps 
there is fome chemical change which obtains gradually 

in certain maffes, which aids the impregnation, in the 
fame way that we know that being red hot deftroys all 
magnetifm, whether in a metal bar or in an ore. This* 

feems to be confirmed by what we fee in fome old iroa 
ftanchions, wdiich acquire the ftrongeft magnetifm. ia 

tliofe parts of their fubftance wdiich are combining 

themfelves with ingredients floating in the atmofphere. 
That part wdiich is cafed in the ftone, and exfoliates 

and fplits with ruft, being converted into fomething 
like what is called finery-cinder, becomes highly and 
permanently magnetic. Such peculiarities as thefe, 

operating for ages, may allow a degree of magnetical 

impregnation (in whatever this may confifl) to take 
place, to which we can fee no refemblance in our expe¬ 

riments. It would be worth while to place iron wires 
in a tube in the magnetic diredion, which could be kept 
of a proper red heat, while it is converted into aetliiops 

by fteam. It is not unlikely that it would acquire a 

fenfible and permanent magnetifm in this way. It may 

be, that the little atoms, as they arrange themfelves in 
a fovt of cryftalline or fymmetrical form, may alfo ar¬ 
range fo as to favour magnetifm. Were this tried in 

the vicinity of a ftrong magnet, the effed might be 
more remarkable and precife. Perhaps, too, while iron, 

is precipitated in a metallic form from its folutions by 
another metal, fomething of the fame kind may happen.. 

We know that proper ores of iron, expofed to cemen¬ 

tation in a low red heat, in the magnetic diredion, be¬ 

comes magnetic. # 73 

Notice has been taken in the EncycL article Varia-Natural 
tion, of the attempts of ingenious men to explain thecaufes of 

change which is obferved in all parts of the globe, on gf tjie ^ag- 
the diredion of the mariner's needle, the gradual changenctic dire^. 

of the variation. The hypothefis of Dr Halley, that tion. 
the globe which we inhabit is hollow, and inclofes a 
magnetic nucleus, moving round another axis, is not 

inconfiftent with any natural law, if he did not fuppofe 

the interval filled up with fome fluid. The adion of 
the nucleus and fhell on the intervening fluid would 

gradually bring the two to one common motion of ro¬ 

tation, as may be inferred from the reafonings employ¬ 

ed by Newton in his remarks on the Cartefian vortices.. 
Leaving 
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Leaving out this circumftance, there is only another 

caufe which can affed, and mud affed, the rotation of 
both ; namely, the mutual adion of the magnetic nu¬ 

cleus, and the maffes of magnetic matter in the fhell. 
If the axis of rotation of this nucleus be different from 
the line joining its magnetic poles, thefe poles will have 
a motion relative to the fhell; and this motion may ea- 
fily be conceived fuch as will produce the changes of 
magnetic diredion which we obferve. It may even 
produce a motion of the northern magnetic pole in one 
diredion, and of the fouthern pole in the oppofite di- 

redion, and this with the appearance of different periods 
of rotation, as fuppofed by Mr Churchman. We may 
here obferve, by the way, that the change of magnetic 
diredion in this country is not nearly fo great as is 

commonly imagined. The horizontal needle has fhifted 
its pofition about 350 at London fince 1585 ; but the 
point of the dipping needle has not changed io°. We 
may alfo obferve, that when the pole of the central mag¬ 
net changes its place, the magnetifm of an extenfive 
ftratum, influenced by it, may fo alter its difpofition, as 
to change the pofition of the compafs needle in the op¬ 

pofite diredion to that of the change which the central 
magnet alone would induce on it. 

But as motions have not yet been affigned to this nu¬ 
cleus, which quadrate with the obferved pofitions of the 

needle, and as the very exiftence of it is hypothetical, 
it may not be amifs to examine whether fuch a change 
of variation may not be explained by what we know of 

the laws of magnetifm, and of the internal conflitutioii 

of this earth ? . 
1. It is pretty certain that the veins in which load- 

Hones are found are not parts of the great magnet. 
This appears from their having two poles while in the 

mine, and alfo from the very fmall depth to which man 
has been able to penetrate. When we compare the po¬ 
sitions of the dipping needle with thofe of a fmall needle 

near a magnet, we muft infer, that the poles are very far 
below the furface. 

Yet we know that there are magnetifable ftrata of ve¬ 
ry great extent, occupying a very considerable portion 
of the external covering. Though their bulk and abfo- 
lute power may be fmall, when compared with thofe of 
the great magnet, yet their greater vicinity to the 

needles on which obfervations are made, may give them 
a very fenfible influence. In this way may a great deal 

of the obferved irregularities of the pofitions of the 

needle be accounted for. In the Lagoon at TenerifFe, 

jFenillee obferved the variation 13° 30' well in 1724, 
while at the head of the ifland it was only 50. The dip 

at the Lagoon was 63° 30', greatly furpafling what was 
obferved in the neighbourhood. Muller found, in the 

mountains of Bohemia, great and defultory differences 
of declination, amounting fometimes to 50°. At Man¬ 

tua, the variation in 1758 was i2°; while at Bononia 

and Brixia it was nearly 18°. Great irregularities were 
obferved by Goete in the Gulpli of Finland, efpecially 
near the ifland of SuiTari, among feme rocks : on one of 
thefe, the needle fnewed no polarity. Captain Cook 
and Captain Phipps obferved differences of 1 o°, extend¬ 
ing to a confiderable diftance, on the well coalts of 
North America. In the neighbourhood of the ifland 
Elba in the Mediterranean, the pofition of the needle is 
-greatly affeded by the iron ftrata, in which that ifland 

-O much abounds, In this country, there are alfo ob¬ 

ferved fmall deviations, which extend over confiderable 
trads of country, indicating a great extent of ftrata 

that are weakly magnetic. Since fuch ftrata receive 
their magnetifm by induction, in a manner fimilar to a 

bar of hard fteel, and fince we know that this receives 
it gradually, it may very probably happen, that a long 

feries of years may elapfe before the magnetifm attains 

its ultimate difpofition. 
Here then is a neceffary change of the magnetic di¬ 

redion ; and although it may be very different in diffe¬ 
rent places, according to the difpofition and the power 

of thofe ftrata, there muft be a general vergency of it 

one way. 
2. It is well known that all metals, and particularly 

iron, are in a progrefs of continual produdion and de¬ 
metallization. The veins of metals, and more particu¬ 
larly thofe of iron, are evidently of poftcrior date to 

that of the rocks in which they are lodged. Chemiftry 

teaches us, by the very nature of the fubftances which 
compofe them, that they are in a ftate of continual 
change. This is another caufe of change in the magne¬ 

tic diredion. Nay, we know that fome of them have 
fuddenly changed their fituation by earthquakes and 

volcanoes. Some of the ftreams of lava from Vefuvius 
and iEtna abound in iron. This has greatly changed 
its fituation ; and if the ftrata from which it proceeded 
were magnetical, the needle in its neighbourhood mu ft 
be affeded. Nay, fubterranean heat alone will effed a 
change, by changing the magnetifm of the ftrata. Mr 

Lievog, royal aftronomer at Breffeftedt in Iceland, 
writes, that the great eruption from Hecla, in 1783, 

changed the diredion of the needle nine degrees in the 
immediate neighbourhood. This change was produced 
at a mile’s diftance from the frozen lava ; and it dimi- 

niflied to two degrees at the diftance of miles. He 
could not approach any nearer, on account of the heat 
ftill remaining in the lava after an interval of 14 months. 

All thefe caufes of change in the diredion of the 

mariner’s needle muft be partial and irregular. But 
there is another caufe, which is cofmical and univerfal. 
Dr Halley’s fuppofition of four poles, or, at leaft, the 

fuppofltion of irregular and diffufed poles, feems the 

only thing that will agree with the obfervations of de¬ 
clination. We know that all magnetifm of this kind 
(that is, difpofed in this manner) has a natural tendency 

to change. The two northern poles may have the fame 
or oppofite polarities. If they are the fame, their ac¬ 
tion on each other tends to diminifh the general magne¬ 
tifm, and to caufe the centre of effort to approach the 

centre of the magnet. If they have oppofite polarities, 
the contrary effed will be produced. The general mag¬ 
netifm of each will increafe, and the pole (or its centre 

of effort) will approach to the furface. In either of 

thefe cafes, the compound magnetifm of the whole may' 
change exceedingly, by a change by no means confider¬ 

able in the magnetifm of each pair of poles. It is diffi¬ 

cult to fubjed this to calculation ; but the reader may 
have very convincing proof of it, by taking a ftrong 

and a weaker magnet of the fame length, and one of 

them, at leaft, of fteel not harder than fpring temper. 
Lay them acrofs each other like an acute letter X ; 
and then place a compafs needle, fo that its plane of ro¬ 
tation may be perpendicular to the plane of the X. 

Note exadly the pofition in which the needle fettles. 

In a few minutes after, it will be found to change con- 
fiderably. 
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fiderably, although no remarkable change has yet hap¬ 

pened to the magnets themfelves. 

We flatter tfurfelves, that our readers will grant that 

the preceding pages contain what may juftly be called 
a theory of magnetifm, in as much as we have been able 

to conclude every phenomenon in one general fad, the 
“induction of magnetifm ; and have given fucli a de- 

feription of that fad and its modifications, that we can 

accurately predict what will be the appearances of mag¬ 
nets and iron put into any defired fituation with refped 
to each other. If our notions of philofophical difqui- 

fition (delivered in art. Philosophy, EncycL Brit.) be 

juft, we have explained the fubordinate phenomena, or 

have given a theory of magnetifm. 
But it is not eafy to fatisfy human curiofity. Men 

have even inveftigated, or fought for caufes of the per- 

feverance of matter in its prefent condition. We have 
not been contented with Newton’s theory of the celef- 

tial motions, and have fought for the caufe of that mu¬ 
tual tendency which he called gravitation, and of which 

all the motions are particular inftances. 
Philofophers have been no lefs inquifitive after what 

may be the caufe of that mutual attradion of the diffi- 

milar poles, and the repulfion of the fimilar poles, and 
that faculty of mutual impregnation, or excitement, 

which fo remarkably diftinguifh iron, in its various ftates, 

from all other fubftances. The adion of bodies on each 

other at a diftance, has appeared to them an abfurdity, 
and all have had recourfe to fome material intermedium. 
The phenomenon of the arrangement of iron filings is 

extremely curious, and naturally engages the attention. 

It is hardly poftible to look at it without the thought 

arifing in the mind of a ftream iffuing from one pole of the 
magnet, moving round it, entering by the other pole, and 

again iffuiug from the former outlet. Accordingly, this 
notion has been entertained from the earlieft times, and 

different fpeculatifts have had different waysof conceiving 
how this ftream operated the effeds which we obferve. 

The fimpleft and moil obvious was juft to make it 

ad like any other ftream of fluid matter, by impulfion. 
Impulfion is the thing aimed at by all the fpeculatifts. 

Tjiey have a notion, that we conceive this way of com¬ 
municating motion with intuitive clearnefs, and that a- 

thing is fully explained when it can be fhewn that it is 
a cafe of impulfion. We have confidered the authority 

of thefe explanations in the article Impulsion, of this 

Supplement, and need not repeat our reafons for refufing 

it any pre-eminence. But even when we have fhewn 
the phenomena to be cafes of impulfion by fuch a ftream, 

the greatell difficulty, the moft curious and the moft 
embarraffing, is to afeertain the fources of this impulfive 

motion of the fluid—r-How, and from what caufe does it 
begin? What forces bend it in curves round the magnet ? 

Tliofe philofophers, whofe principle obliges them to ex¬ 

plain gravitation alfo by impnlfe, muft have another 

ftream to impel this into its curves. Ading by lmpul- 
fion, this magnetic ftream muft \ok a quantity of mo¬ 
tion equal to what it communicates. What is to re- 

ftore this ? What direds ft in a particular courfe thro’ 

the magnet ? And what is it that can totally alter that 

courfe—in a moment—in all the phenomena of induced 

magnetifm? Iiovv does it impel? Lucretius, either 

of himfelf, or fpeaking after the Greek philofophers, 

makes it impel, not the iron, but the furrounding air, 
fvveeping it out of the way ; and thus giving occafion 
for the furrounding air to rufli around the magnet, and 
to hurry the bits of iron toward it. There is, perhaps, 
more ingenious refinement in this thought than in any 

of the impulfive theories adopted fince his day by Des 
Cartes, Euler, and other great philofophers : But it is 
fagacioufly remarked by D. Gregory, in his MS. notes 
on Newton, that this theory of Lucretius falls to the 
ground; becaufe the experiments fucceed juft as well 

under water as in the air. As to the explanations, or 

deferiptions, of the canals and their dock gates, open¬ 
ing in one diredion, and (hutting in the other, conftruc- 

tions that are changed in an inftant in a bar of iron, by 
changing the pofition of the magnet, we only wonder 
that men, who have a reputation to lofe, ffiould ever 

hazard fuch crude and unniechanical dreams before the 

public eye. The mind of man cannot conceive the pof- 
fibility of their formation ; and if they are really form¬ 
ed, the effeds (hould be the very oppofite of thofe.that 

are obferved : the ftream (hould move thofe bodies leaft 
which afford ready channels for its paffage. If a rag 
of iron filings be arranged by the impulfion of fuch a 

ftream, it (hould be carried along by it; and if it is im¬ 

pelled toward one end of the magnet, it (hould be im¬ 
pelled from the other end. Since we now know, that 
each particle of filings is a momentary magnet, we muft: 
allow a fimilar ftream whirling round each. Is that an 
explanation which exceeds all power of conception ? 

But has it ever been (hewn that thefe is any impul¬ 

fion at ail in thefe phenomena ? Where is the impelling 
fubftance ? The only argument ever offered for its ex- 

iftence is, that we are resolved that the phenomena of 
magnetifm (hall be produced by impulfion, and the ar¬ 
rangement of iron filings looks fomewhat like a ftream. 
But enough of this. Wc truft that we have (hewn the 

way in which this arrangement obtains in the cleared: 
manner. Every particle becomes magnetic by induc¬ 

tion. This is a fad, which fets all reafoning at defi¬ 
ance. The polarity of each rag is fo difpofed, that 

their adjoining ends turn to each other. This is ano¬ 
ther uncontrovertible fad. And thefe two fads explain 
the whole. The arrangement of iron filings, therefore, is 

a fecondary fad, depending on principles more general; 

and therefore cannot, confidently with juft logic, be af- 

fumed as the foundation of a theory. 
Had magnetifm exhibited no phenomena befides the 

attradion and repulfion of magnets, it is likely that we 
ffiould not have proceeded very far in our theories, and 
would have contented ourfelves with reducing thefe 

phenomena to their moft general laws. But the com¬ 
munication of magnetifm feems a great myftery. The 
fimple approach of a magnet communicates thefe powers 

to a piece of iron ; and this without any diminution of 
its own powers. On the contrary, beginning with mag¬ 
nets which have hardly any fenfible power, we can, by 
a proper alternation of the manipulations, communicate 
the ftrongeft magnetifm to as many hard fteel bars as 

we pleafe ; and the original magnets (hall be brought 
to their higheft degree of magnetifm. We have no 

notion of powers or faculties, but as qualities of fome 

fubftances in which they are inherent. Yet here is no 
appearance of fomething abftraded from one body, and 
communicated to, or (hared with another. The pro- 

cefs is like kindling a great fire by a fimple fpark ; here 
is> 
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is no communication, but only occafton given to the ex¬ 
ertion of powers inherent in the combuftible matter. It 

appears probable, that the cafe is the fame in magne¬ 

tic ; and that all that is performed in making a magnet 
is the excitement of powers already in the Heel, or the gi¬ 
ving occafion for their exertion ; as burning the thread 

which ties together the two ends of a bow, allows it to 
unbend. This notion did not efcape the fagacity of 
Dr Gilbert; and he is at much pains to fhew, that the 
cot It o magnetha is a quality inherent in all magnetical 
bodies, and only requires the proper circumftance for its 
exertion. He is not very fortunate in his attempts to 

explain how it is developed by the vicinity of a mag¬ 
net, and how this faculty, or aCtual exertion of this 
power, becomes permanent in one body, while in an¬ 

other it requires the conftant prefence of the magnet. 

Magnetical It is to Mr JEpinus, of the Imperial Academy of St 
hypothefis Peterfburgh, that we are indebted for the firft really 
of ^Epinus. philofophical attempt to explain all thefe myfteries. 

We mentioned, in the article Electricity, Suppl. the 
circumftance which fuggefted the firft hint of this the¬ 
ory to iEpinus, viz, the refemblance between the at¬ 

tractions and repulfions of the tourmaline and of a mag. 
net. A material caufe of the eleCtrie phenomena had 
long been thought familiar to the philofophers. They had 

attributed them to a fluid which they called an eleCtrie 
fluid, and which they conceived to be {hared among bo¬ 

dies in different proportions, and to be transferable from 
one to another. Dr Franklin’s theory of the Leyden 

phial, which led him to think that the faculty of pro¬ 
ducing the eleCtrical phenomena depended on the defi¬ 
ciency as well as the redundancy of this fluid, combi¬ 
ned with the phenomena of induced electricity, fuggeft. 

ed to JEpinus a very perfpicuous method of Hating the 

analogy of the tourmaline and the magnet; which he 
publiffied in 1758 in a paper read to the academy. 

Reflecting more deeply on thefe things, Mr iEpinus 
came by degrees to perceive the perfect fimilarity be¬ 

tween all the phenomena of eleCtricity by pofition and 

thofe of magnetifm ; and this led him to account for 
them in the fame manner. As the phenomena of the 

v Leyden phial, explained in Franklin’s manner, fhews 
that a body may appear eleCtrical all over, by having lefs 

than its natural quantity of the electric fluid, as well as 
by having more, it feemed to follow, that it may alfo 

be fo in refpeCl to different parts of the fame body ; 
and therefore a body may become electrified in oppo- 

fite ways at its two extremities, merely by abftraCting 
the fluid from one end, and condenfing it in the other ; 

and thus may be explained the phenomena of induced 

electricity, where nothing appears to have been commu¬ 
nicated from one body to the other. If this be the cafe, 
the two ends of a body rendered eleCtrie by induction 
fhould exhibit the fame diftin&ions of phenomena that 

are exhibited by bodies wholly redundant and wholly 
deficient. The redundant ends fhould repel each other ; 

fo fhould *he deficient ends ; and a redundant part 
fhould attraCt a deficient. All thefe refults of the con¬ 
jecture tally exaCtly with obfervation, and give a high 
degree of probability to the conjeCture. The fimilarity 
of thefe phenomena to the attraCtious of the diffimilar 
poles of a magnet, and the repulfions of the fimilar poles, 
is fo linking, that the fame mode of explanation forces 
itfelf on the mind, and led Mr iEpinus to think, that 

the faculty of producing the magnetical phenomena be- 

T I S M. 
longed to a magnetical fluid, raiding in all bodies fufeep. 
tible of magnetifm ; and that the exertion of this facul¬ 
ty require nothing but the abftraCtion of tlie fluid from 

one end of the magnetic bar, and its conftipation in the 
other. And this conjeCture was confirmed by obser¬ 

ving, that in the indu&ion of magnetifm on a piece of 
iron, the power of the magnet is not diminifhed. 

All thefe circumftances led Mr iEpinus to frame the 

following hypothefis : 
1. There exifts a fubftance in all magnetic bodies, 

which may be called the magnetic fluid ; the particles 
of which repel each other with a force decreafing as the 

diftance increafes. 
2. The particles of magnetic fluid attraCt, and are 

attracted by the particles of iron, with a force that va¬ 

ries according to the fame law, 
3. The particles of iron repel each other acecording 

to the fame law. 
4. The magnetic fluid moves, without any confide- 

rable obftruCtion, through the pores of iron and foft 

fteel ; but is more and more obftruCted in its motion as 
the fteel is tempered harder; and in hard tempered fteel, 

and in the ores of iron, it is moved with tlie greateft 

difficulty. 
In confeqiierice of this fuppofed attraction for iron, 

the fluid may be contained in it in a certain determinate 

quantity. This quantity will be fuch, that the accumula¬ 
ted attraction of a particle for all the iron balances, or is 

equal to, the repulfion of all the fluid which the iron con¬ 

tains. The quantity of fluid competent to a particle of 
iron is fuppofed to be fuch, that the repulfion exerted 

between it and the fluid competent to another particle 
of iron is alfo equal to its attraction for that particle of 
iron : And therefore the attraction between the fluid in 

an iron bar A for the iron of another bar B, is juft equal 

to its repulfion for the fluid in B ; it is alfo equal to the 
repulfion of the iron in A for the iron in B. This 

quantity of fluid refiding in the iron may be called its 

NATURAL QUANTITY. 

In confequence of the mobility through the pores 

of the iron, the magnetic fluid may be abftraCted 
from one end of a bar, and condenfed in the other, by 
the agency of a proper external force. But this is a 

violent ftate. The mutual repulfion of the particles of 
condenfed fluid, and the attraction of the iron which it 

has quitted, tend to produce a rr-ore uniform diftribu- 
tion. If we refleCt on the law of aCtion, we fhall clear¬ 

ly perceive, that fomewhat of this tendency mutt ob¬ 
tain in every ftate of condenfation and rarefaCtion, and 

that there can be a perfeCt equilibrium only when the 

fluid is difFuied with perfeCt uniformity. This, there¬ 
fore, may be called the natural state of the iron. 

If the refiftance oppofed by the iron to the motion of 

the magnetic fluid be like that of perfeCt fluids to the 
motion of folid bodies, arifing entirely from the com¬ 
munication of motion, there is no tendency to unifoim 

diffufion fo weak as not to overcome fuch refiftance, and 

finally to produce this uniform distribution. But (as 

is more probable) if the obftruCtion refembles that of a 

clammy fluid, or of a foft plaftic body like clay, fome 
of the accumulation, produced by the agency of an ex¬ 

ternal force, may remain when the force is removed ; the 

diffufion will ceafe whenever the equalifing force is juft 
in equilibrio with the obftruCtion. 

All the preceding circumftances of the hypothefis 
are 
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are fo perfedly analogous to the hypothecs of Mr iE- 
pinus for explaining the eledrical phenomena, which is 

given in detail in the article Electricity of this Sup¬ 

plement > that it would be fuperfluous to enter into a mi¬ 
nute difcufiion of their immediate refults. We there¬ 
fore beg the reader to perufe that part of the article 
Electricity where the elements of iEpinus’s hypothe¬ 
cs are delivered, and the phenomena of induced eltdri- 

city explained (viz, from n» n. to 60. inclufive), and 
to fuppofe the difcourfe to relate to the magnetical fluid. 

Let N, S, n, s, be confidered as the overcharged and 
undercharged parts of a magnetical body, or the poles 

of a magnet, and of iron rendered magnetical by induc¬ 
tion. We fhall confine our obfervations in this place 

to thofe circumftances in which the mechanical pheno¬ 
mena of magnetifm are limited by the circumftance that 
magnets always contain their natural quantity of fluid ; 
fo that their adion on iron, and on each other, depends 
entirely on its unequable diftribution ; as is the cafe 

with induced eledricity. 

[agnetifni Let the magnet NAS (fig. 26.), having its north 
>w indu- pole NA overcharged, be fet near to the bar n B s of 
d on iron C0mm0n iron, and let their axes form one llraight line. 

rion^0 Then (as in the cafe of eledrics) the overcharged pole 
NA ads on the bar B only by means of the redundant 

fluid which it contains. For that portion of its fluid, 
which is juft fufticient for faturating the iron, will repel 

the fluid in B, juft as much as the iron in NA attrads 

it ; and therefore the fluid in B fuftains no change from 
this portion of the fluid in NA. In like manner, the 
pole SA ads on B only in confequence of the iron in 

SA, which is not faturated or attended by its equiva¬ 

lent fluid. 
If the fluid in B is immoveable, even the redundant 

fluid in NA, and redundant iron in SA, will pro¬ 

duce no fenfible effed on it: For every particle of iron 

in B is accompanied by as much fluid as will balance, 

by its repulfions and attradions, the attradions and re- 

pulfions of the equidiftant particle of iron. But as the 
magnetical fluid in B is fuppofed to be eafily moveable, 

it will be repelled by the redundant fluid in AN toward 

the remote extremity n, till the refiftance that it meets 
with, joined to its own tendency to uniform diffulion, 

juft balances the repulfion of AN. This tendency to 
uniform diffufion obtains as foon as any fluid quits its 

place ; as has been fufficiently explained in the Supple¬ 

mentary article Electricity, n° 16, 17, See. 
But, at the fame time, the redundant iron in AS at- 

trads the fluid in B, and would abftrad it from B n, 
and condenfe it into B s. This attradion oppofes the 

repulfion now mentioned. But, becaufe AS is more 

remote from every point of B than AN is from tlie 
fame point, the repulfions of the redundant fluid in AN 

will prevail ; and, on the whole, fluid will be propelled 

toward n9 and will be rarefied on the part B J“. But as 
to what will be the law of diftribution, both in the re¬ 

dundant and deficient parts of B, it is plain that no¬ 
thing can be faid with precifion. This muft depend on 

the diftribution of the fluid in the magnet NAS. The 
more diffufed that we fuppofe the redundant fluid and 

matter in the magnet, the farther removed will the cen¬ 

tres of effort of its poles be from their extremities ; the 

fmaller will be the adion of AN and AS, the fmaller 

will be their difference of action ; and therefore the 

fmaller will be the condenfation in B and the rare« 
Sufpl. Vol. II. Part I. 
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faction in B s. Hence we learn, in the outlet of this 
attempt to explanation, that the adion of a magnet will 

be fo much the greater as its poles are more concentra¬ 
ted. This is agreeable to obfervation, and gives fome 

credit to the hypothefis. We can juft fee, in a vtiy 
general manner, that the fluid will be rarer than its na¬ 
tural ftate in j, and denfer in n ; and that the change 
of denfity is gradual, and that the denfity may be re- 

prefented by the ordinates of fome line c bd (fig. 27.), 
while the natural denfity is reprefented by the ordinates 

to the line C^D, parallel to s n. There will be fome 
point B of the iron bar, where the fluid will be of its 
natural denfity, and tlie ordinate B b will meet the line 

cb d in tlie point of its interfe&ion with CD. 
All this adion is internal and imperceptible. Let us 

inquire what will be the fetifible external adion. T here 

is a fuperiority of attradion towards the magnet : for 
fince the magnetic adion is fuppofed to diminifh con¬ 

tinually by an increafe of diftance, the curve, whofe or¬ 

dinates reprefent the forces, has its convexity toward 
the axis. Alfo, the force of the poles AN, AS, are 
equal at equal diftances : For, by the hypothefis, the 
attradion and repulfion of an individual particle are 

equal at equal diftances; and the condenfation in AN 

is equal to the deficiency in AS, by the fame hypothe¬ 
fis ; becaufe NAS ftill contains its natural quantity of* 
fluid. Therefore the adion of both poles may be ex- 

preffed by the ordinates of the fame curve, and they will 

differ only by reafon of their diftances. We may there¬ 
fore exprefs the adions by the four ordinates Mm, Pp% 

Ntf, of fig. 2.5 of which the property (deduced 
from the fingle circumftance of its being convex to¬ 

ward the axis) is, that Mm + is greater than Pp 
N n. There is therefore a furplus of attradion. It 

is only this furplus that is perceived. The fluid, move¬ 

able in B, but retained by it fo as not to be allowed to 
efcape, is preffed towards its remote end n by the ex- 
cefs Pp — Qj7 of the repulfion of the redundant fluid 
in AN, above the attradion of the redundant iron in 
AS. This excefs on every particle of the fluid is tranf- 

mitted, by the common laws of liydroftatics, to the 

ftratum immediately incumbent 011 the extremity n, and 
B is thus preffed away from A. But every particle of 

the folid matter in B is attraded towards A by the ex¬ 
cefs Mm— Nil of the attradion of the redundant 
fluid in AN above the repulfion of the redundant iron 
in AS : and this excefs is greater than the other ; for 

in + q is greater than p n. 

The piece of common iron n B s is therefore attrad¬ 

ed, in confequence of the fluid in it having been pro¬ 
pelled towards its remote extremity, and diftnbuted in 
a manner fome what refembling its diftribution in NAS. 

Now, in this hypothefis, magnetifm is held to depend 

entirely on the diftribution of the fluid. B has there¬ 
fore become a magnet, has magnetifm induced on it, 

and, only in confequence of this indudioii, is attraded 

by A. 

Had we fuppofed the deficient, or fouth pole of A, 

to have been neareft to B, the redundant matter in AN 

would have attraded the movfeable fluid in B more than 
the remoter redundant fluid in AS repels it ; and, on 

this account, the magnetic fluid would have been con- 

ftipated in B s, and rarefied in B n. It would, in this 

cafe alfo, have been diftributed in a manner fimilar to 
T its 
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its fituation in the magnet. And B would therefore have 
been a momentary magnet, having its redundant pole 
fronting the deficient or difiimilar pole of A. It is plain 
that there would be the fame furplus of attraction in 

this as in the former inftance, and B would (on the 
whole) be attraCled in confequence, and only in confe¬ 
quence, of having had a properly difpofed magnetifm 
induced on it by juxtapofition. The fenfible attrac¬ 

tion, in this cafe, is a confequence of the diftribution now 
defcribed ; becaufe, fmce the fluid conftipated in the 
end next to A cannot quit B, the tendency of this fluid 
toward A muft prefs the folid matter of B in this di¬ 
rection (by hydroflatical laws) more than this folid 

matter is repelled in the oppofite direction. 
Thus it appears that the hypothefis tallies precifely 

with the induCtiop of magnetifm, We do not call this 
an explanation of the phenomenon ; for the faCt is, that 

it is the hypothefis that is explained by the phenome¬ 
non : That is, if any perfon be told that induced mag* 

netifm is produced by the aCtion of a fluid, in confe¬ 
quence of its fituation being changed, he will find, that 
in order to agree with the attraction of difiimilar, and 

the repulfion of iimilar poles, he muff accommodate 
the fluid to the phenomena, by giving it the proper¬ 

ties afiigned to it by iEpinus. 
But the agreement with this fimpleft pofiible cafe of 

the moft Ample example of induced magnetifm, is not 
enough to make us adopt the hypothefis as adequate to 

the explanation of all the magnetic phenomena. We 
mufl confront the hypothefis with*a variety of obferva- 

tions, to fee whether the coincidence will be without 

exception. 
When the key CB, in fig. 8. is brought below the 

conftipated north pole N of the magnet SAN, its own 

moveable fluid is propelled from C towards B, and is 
difpofed in CB nearly after the fame manner as in SAN.. 
Therefore the redundant fluid in the lower end of the 

key repels the moveable fluid in the wire BD more 
than the redundant matter in the upper end C attraChs 

it; and thus the fluid is rarefied in the upper end of 
the wire BD, and condenfed in its lower end D. CB 

and BD therefore are two temporary magnets, having 
their difiimilar poles in contaCt, or neareft to each other. 

This is all that is required for their attraction. This 
effeCt is promoted by the aCtion of N on the wire BD, 
alfo propelling the fluid toward D; and thus iiicreafing 

the mutual attraction of CB and BD. In like man¬ 
ner, when the key CB is held above the magnet, the 
moveable fluid in it is more attracted by the redundant 

matter in SA than it is repelled by the more remote 

redundant fluid in AN. The fame thing happens to 
the fluid in the wire BD. Therefore CB and BD 
mufl attraCt each other ; *and the key will carry the 

wire, although the magnet is below it, and alfo attraCts 
it. This Angularity proceeds from the almoft perfeCt 
mobility of the fluid in the two pieces of common iron, 

which renders their poles extremely conftipated ; where¬ 
as the hardnefs required for the Axed magnetifm of the 

magnet prevents this complete conftipation and rare¬ 
faction. This can be ftriCtly demonftrated in the cafe 
of (lender rods of iron ; but we can fhew, and expe¬ 
rience conArms it, that in other cafes, depending on the 
fhape and the temper of the pieces, the wire will not 
adhere to the key, but to the magnet. 

In the various Atuations and poAtions of the key and 

wire jeprefented in Ag. 7. the actions of fome of the 
poles on the moveable fluid in the iron are oblique in 

regard to the length of the pieces; but, Ance the move- 
able matter is fuppofed to be a fluid, it will ftiil be pro¬ 
pelled along the pieces, notwithftanding their obliquity, 
in the fame manner as gravity makes water occupy the 
lower end of a pipe lying obliquely. If indeed the 
magnetic fluid could efcape from the iron without any 

obftruCtion by the propulAon of the magnet, it could 
produce no attraction, or fenfible motion, any more 
than light does in.a tranfparent body. What is demon¬ 

ftrated of the eledtric fluid in the Supplemental article 
Electricity, n° 133. is equally true here. Why the 
fluid does not efcape when it is fo perfectly moveable, 

is a queftion of another kind, and will be Corifldered af¬ 

terwards ; at prefent, the hypothefis is, that it does not 
efcape. ’• 

If the key and wire have the pofltion Ag. 10. n° 1. 
the fluid is expelled from the parts in contaCl, and is 
condenfed in the remote ends. So far from attraCling 
each other, the key and wire muft repel. They are 

temporary magnets, having their flmilar poles fronting 
each other. They muft repel each other, if prefented 
in a flmilar mariner to the fouth pole of the magnet. 

If they be prefented as in n° 2. Ag. 10. where the 
aCtious of both poles of the magnet are equal, the ftate 
of the fluid in them will not be afteCled. The redun¬ 

dant pole of the magnet repels the moveable fluid in 
both the key and tlie wire toward the upper ends; but 

the deficient pole aCls equally on it in the oppofite di¬ 
rection. It therefore remains uniformly diftributed 

through their fubftance ; and therefore they can exhi¬ 
bit no appearance of magnetifm. 

But if the key and wire be prefented to the fame 
part of the magnet, but in another pofition, as fhewn 
in Ag. 8. n°3. the fluid of the key will be abftraCted 

from C, and condenfed in B, by the joint aCtion of 

both poles of the magnet. The fame thing will happen 
in the wire BD. Here, therefore, we have two mag¬ 
nets with their difiimilar poles touching. They will at¬ 

tract each oilier ftrongly ; and if carried gradually to¬ 

ward the upper or lower end of the magnet, they will 

feparate before the point B arrives abreaft of N or S. 

For Amilar reafons, the pieces of iron prefented to the 
middle of the magnet, as in Ag. 10. will have one fide 
a weak north pole, and the other fide a weak fouth 

pole; but this will not be confpicuous, unlefs the pieces 
be broad. 

This experiment fhews, in a very perfpicuous man¬ 
ner, the competency of the hypothefis to the explana¬ 
tion of the phenomena. When the fluid is not moved, 

magnetifm is not induced, even on the moft fufceptible 
fubftance. 

When a piece of iron A (Ag. 10.), nearly as large as 
the magnet can carry, hangs at either pole, a large piece 

of iron B, brought near to the pole on the other fide, 

fliould caufe it immediately to fall. If S be the defi¬ 
cient pole, it caufes the fluid in A to afeend to the top, 

and A is attraCled: but, for the fame reafon, it caufes 
the fluid in B to accumulate in its lower end. This 

redundant fluid muft evidently counteract the redun¬ 
dant matter in S, in the induction of the magnetic ftate 
on A. Being more remote from A than S is, it can¬ 
not wholly prevent the accumulation in the upper end 

of A ; but it renders it fo trifling, that the remaining 

attraction 
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sttra&lon thence arifing cannot fupport the weight of 

A. This is a very inftru&ive experiment. 
But if, on the contrary, we bring a large piece of 

iron C below the heavy key A, this piece C will have 

its fluid accumulated in its upper end, both by the ac¬ 
tion of A on it, and by the action of the magnet. The 
attradlion of the magnet for A fhould therefore be aug¬ 
mented ; and a magnet fhould carry a heavier lump of 
iron when a great lump is beyond it. And it is clear 

(we think), for fimilar reafons, that the magnetifm of 

the magnet itfelf in fig. if. fhould be increafed by 
bringing a great lump of iron near its oppofite pole : 

for the magnet differs from common iron only in the 

degree of the mobility of its fluid. 
When a compafs needle is placed oppofite to the re¬ 

dundant pole N of a magnet AN (fig. 28.), it arranges 
itfelf magnetically. If a piece of common iron be now 
prefented laterally to the near point of the needle, the 
redundant matter in the adjoining parts of the needle 

and the iron fhould make them repel; but if prefented 

to the remote end, the redundant matter in the iron 
fhould attract the redundant fluid in that end of the 

needle, and that end fhould turn toward the iron. 
A parcel of (lender iron wires, carried by the pole of 

a magnet, as in fig. 29. fhould avoid each other. If N 

be the redundant pole, the fluid in each wire will be 
driven to the remote end, where it muff repel the fimi- 

-larly fituated fluid of its neighbour. The fame exter¬ 

nal appearance mull be exhibited by pieces of wire hang¬ 

ing at the deficient pole of the magnet. 
The redundant pole of a magnet A (fig. 30.) being 

held vertically above the centre of two pieces of com¬ 
mon iron, moveable round a flender pin, renders the 
middle of each deficient, and their extremities redun¬ 

dant ; therefore they fhould repel each other, and fpread 
out. The fame effedt fhould be produced by the un¬ 

dercharged pole of A., 
The redundant pole of a magnet A being applied to 

one branch of the piece of forked iron NCS (fig. 31.), 
fhould drive the fluid into its remote parts C, and then 
the branch NC fhould be able to induce the magnetic 

ftate on a bit of iron D. But if the deficient pole S 

of another magnet B be applied to the other branch, 
thefe two adtions fhould counteract each other at C, 

and the iron fhould remain indifferent, and fall.—Yet 

the magnet B alone would equally caufe C to carry the 

piece of iron. 
It is furely unneceffary to demonflrate, that the con- 

fequence of this hypothefis muff be, that when a mag¬ 

net puts any piece of iron into the magnetic ftate, its 
own magnetifm is improved. For the induced magne- 
tifm of the iron is always fo difpofed as to give the fluid 
in the magnet a greater conftipation where already con- 

denfed, and to abftradl more fluid from the parts alrea¬ 
dy deficient. If magnetifm be produced by fuch a 

fluid, a magnet muft always improve by lying any how 

among pieces of iron. 
But the cafe may be very different when magnets are 

kept in each others neighbourhood. When the overchar¬ 
ged poles of two magnets are placed fronting each o- 
ther, the redundant fluid in each repels that in the other 

more than it attracts the remoter redundant iron. The 
magnets muft therefore repel each other. Moreover, 
in rendering them magnetical, the repulfion of redun¬ 

dant fluid, or the attraction of redundant matter of fome 
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other magnet, had been employed ; and when the mag¬ 
net was removed, fome of the conftipated fluid over¬ 
came the obftruCtion to its uniform diffufion, and efca- 
ped into the deficient pole ; what remains is withheld 
by the obftru&ion, and the reftoring forces are juft in 

equilibrio with this obftrn&ion. If we now add to 
them the repulfion of redundant fluid, dire&ed toward 

the deficient pole, fome more of the conftipated fluid 
muft be'driven that way, and the magnet muft be weak¬ 
ened. Nay, it may be deftroyed, and even reverfed, 
if one of the magnets be very powerful, and have it a 
own magnetifm very fixed ; that is, if its fluid be very 
redundant, and meet with very great obftrudtion to its 

motion. Hence it alfo fhould follow, that the repul- 
fion obferved between two magnets fhould be weaker 
at the fame diftance than their attraction, and fhould 

follow a different law. For in the courfe of the expe¬ 
riments, thefituation of the fluid in the magnets is con¬ 

tinually changing, and approaching to a ftate of uni¬ 

form diffufion. 
Let us now examine into the fenfible effect of thisExpIaua- 

fluid on a magnet which cannot move from its place,tion °f 
but can turn on its centre like a compafs needle. This^ir®^v*n£ 

fcarcely requires any difcuflion. We fhould only be re* of parity, 
peating with regard to the redundant fluid and redun¬ 
dant matter, what we formerly faid in regard of north 
pole and fouth pole ; the little magnet muft arrange it¬ 
felf nearly in the tangent of a magnetic curve. But it 

requires a more minute inveftigation to determine what 
the fenfible phenomenon fhould be when the fluid of the 

little magnet is perfectly moveable. 
Suppofe therefore a particle C (fig. 32.) of magne¬ 

tic fluid, at perfect liberty to move in every direction, 
and aCted on by the redundant and deficient poles of a 
magnet NAS. The redundant iron in S attracts C in 
the diredtion and with the force CF, while the redun¬ 
dant fluid in N repels it in the diredtion and with the 

force CD. By their joint aCtion it muft be urged in 
the direction and with the force CE, the diagonal of 

the parallelogram CDEF, which muft be accurately a 
tangent to a magnetic curve. If this particle of fluid 

belong to the piece of iron nC s, which lies in that very 
direction, it will unqueftionably be pufhed towards the 
extremity «. The fame muft happen to other parti¬ 
cles. Hence it appears that a piece of common iron 
in this fituation and pofition muft become a magnet, and 
muft retain this pofition ; only the mechanical energy 
of the lever may change the equilibrium of the magne¬ 

tic forces a little ; becanfe when the piece of iron n C s 
has any fenfible magnitude, the aCtion on its different 
points will be a little unequal, and may compole dia¬ 

gonals which divide a little from the tangent. 
Should the iron needle chance not to have the exaCt 

pofition, but not deviate very far from it, it is alfo 

clear that the fluid, not being able to efcape, will prefs 
on the fide toward which it is impelled ; and thus will , 
caufe the needle to turn on its pivot, and finally arrange 
itfelf in magnetical and mechanical equilibrium, devia¬ 
ting fo much the lefs from a tangent to a magnetic 
curve as the piece of iron is fnraller. Any piece of 

common iron, held in the neighbourhood of a magnet, 

will become more overcharged at one end and under¬ 
charged at the other, in proportion as the pofition of its 

length comes nearer to the tangent of a magnetic curve. 

A flender wire held perpendicular to this pofition, that 
T 2 is. 



148 

73 
Explana¬ 
tion of the 
curves 
formed by 
iron filings 

79 
Explana¬ 
tion of 
tranfitory 
and of per¬ 
manent 
magnetifm 
and of in¬ 
different 
and deter¬ 
minate 
magnetifm 

MAGNETISM. 
is, perpendicular to the curve, fhould not acquire any 
fenfible magnetifm, either attractive or directive. 

We furely need not now employ many words to 
{hew that a parcel of iron filings, llrewed round a mag¬ 
net, fhould arrange thernfelves in the primary magnetic 

. curves, or that when llrewed round two magnets they 
fhould form the fecondary or compofite curves. 

Let us now enquire more particularly into the modi¬ 
fications of this accumulation of magnetic fluid which 
may refult from the nature of the piece of iron, as it is 

put into the magnetic hate. The propelling force of 
,A aCfs againft the mutual repullion of the particles of 
fluid in B, and alfo againft the obftru&ion to its motion 
through the pores of B. The greater this obftruCiion, 
the fmaller will be the accumulation which fuffices, in 

.conjunction with the obftruCiion and the attraction of 
the deferted iron, to balance the propulfive force of the 

redundant fluid in the overcharged pole of A. This 
circumftance therefore muft limit the accumulation that 
can he produced in a given time. Therefore the rriag- 
netifm produced on foft fteel or iron fhould be greater 

than that produced in hard fteel at the fame diftance. 
Hence the great advantage of foft poles, or of armour, 
or of capping, to a loadftone, or to a bundle of hard 

bars. The beft form and dimenflons of this armour is 

certainly determinable by mathematical principles, if 
we knew the law of magnetical aCtion, and the difpofi- 

tion of the magnetifm in our loadftone ; but thefe are 
too imperfeCtly known in all cafes for us to pretend to 

give any exaCt rules. We muft decide experimentally 
by making the caps large at firft, and reducing them till 
we find the loadftone carry lefs ; then make them a 
fmall matter larger. The chief things to be minded are 

the purity, the uniformity, and the foftnefs of the iron, 
and the clofeft pofiible contaCt. 

If the obftruCiion refemble that to motion through a 

clammy fluid, the final accumulation in hard fteel may 
be nearly equal to that in iron, but will require much 

longer time. Alfo, becaufe fuch obftruCiion to the mo¬ 
tion of the fluid will nearly balance the propelling force 
in parts that are far removed from the magnet, the ac¬ 
cumulation will begin thereabouts, while the bar beyond 

is not yet affeCted. A redundant pole will be formed 
in that place. This will operate on what is immediattly 
beyond it, driving the fluid farther on, and occafioning 

another accumulation at a fmall diftance. This may 
produce a fimilar effeCt in a ftill fmaller degree farther 

on. Thus the fteel bar will have the fluid alternately 
condenfed and rarefied, and contain alternate north and 

fouth poles. This ftate of diftribution will not be per¬ 
manent ; fluid will be gradually changing its place ; 
thefe poles will gradually advance along the bar, the re¬ 

moter poles becoming gradually more diffufe and faint ; 
and it will not be till after a very long time that a re¬ 
gular magnetifm with two poles will be produced. To 
ftate mathematically the procedure of this mechanifm 
would require many pages. Yet it may be done in 

fome Ample cafes, as Newton has dated the procefs of 
aerial undulation. But we cannot enter upon the talk 
in this limited diflertation. What is faid in the Supple¬ 
mentary . article Electricity (1^217, 218.) on the 
diftiibution of the eleClric fluid in an imperfeCt infula- 
tor,. will affift the reader to form a notion of the ftate 

©f magnetifm during its induaion. That fuch alterna¬ 
tions proceed from fuch mechanifm, we have fufficient 

proof in the inftances mentioned in the former part of 
this article. The wave, or curl, produced on the fur- 
face of a clammy fluid, is a phenomenon of the fame 
kind, and owing to fimilar caufes. 

When the magnet which has produced all thefe chan¬ 

ges is removed, it is evident that a part of this accu¬ 
mulation will be undone again. The repulfion of the 

condenfed fluid, and the attra&ion of the deferted iron, 
will bring back fome of the fluid. But it is very evi- j 
dent, that a part of the accumulation will remain, by 
reafon of the obftrudtion to its motion in returning ; 

and this remainder muft be fo much the greater as the 
obftruftion to the change of fltuation is greater. In 

fhort, we cannot doubt but that the magnetifm which 

remains will be greater in hard than in fpring-tempered 
fteel. go 

Thus have we traced the liypothefis in a great variety Rationale 
of circumftances and fituations, and pointed out what of the pro. 
fhould be the external appearance in each. We didce*Mor 

not, in each inftance, mention the perfedt coincidence™ 
of thefe confequences with what is really obferved, but £ 
left it to the recollection of the reader. The coinci¬ 

dence is indeed fo complete, that it feems hardly pof¬ 
fible to refufe granting that nature operates in this or 
fome very fimilar manner. We get fome confidence in 

the conjecture, and may even proceed to explain com¬ 
plicated phenomena by this hypothetical theory. We 

might’proceed to fhew, that the effeCls of all the me¬ 
thods praClifed by the artifts in making artificial mag¬ 

nets are eafy confequences of the hypothefis; but this 
is hardly neceffary. We fliall juft mention fome faCts in 

thofe procefies which have puzzled the naturalifts. 

1. A ftrong magnet is known to communicate the 
greateft magnetifm to a bar of hard fteel $ but Mufclien- 

broek frequently found, that a weak magnet would 
communicate more to a foft than to a hard bar. 

Explanation. When the magnet is ftrong enough to 

impregnate both as highly as they are capable of, the 
hard bar muft be the ftrongeft ; but if it can faturate 

neither, the fpring-tempered bar muft be left the moft 
magnetical. 

2. A ftrong magnet has fometimes communicated no 
higher magnetifm than a weaker one ; both have been 
able to faturate the bar. 

3. A weak magnet has often impaired a ftrong one 
by Amply palling along it two or three times ; but a 

piece of iron always improves a magnet by the fame 
treatment. 

Explanation. When the north pole of a weak but 
hard magnet is fet on the north pole of a ftrong one, it 

muft certainly repel part of the fluid towards the other 

end, and thus it muft weaken the magnet. When it is 
carried forward, it cannot repel this back again, becaufe 

it is not of itfelf fuppofed capable of making the mag¬ 

net fo ftrong. But the end of a piece of iron, always 
acquiring a magnetifm oppofite to that of the part 

which it touches, muft increafe the accumulation of 
fluid where it is already condenfed, and muft expel more 

from thofe parts which are already deficient. 

4. All the parts of the procefs of the double touch, as^ 
pra6tifed by Meffrs Mitchell and Canton, are eafily ex¬ 

plained by this hypothefis. A particle of fluid p (fig. 
33.), fituated in the middle between the two magnets, 

is repelled in the direction p e by the redundant pole of 

the magnet AN, whofe centre of effort is fuppofed to 
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be at C. It is attra&ed with an equal force in the di- 
reftion pd toward the centre of effort of the deficient 
pole of AS. By thefe combined actions it is impelled 

in the direAion pf. Now it is plain that, although by 
increating the diftance between N and S, the forces 
with which thefe poles aft on p are diminifhed, yet the 
compound force p f may increafe by the diminution of 

the angle dp e. If the a&ion is as —, //will be great- 

Cof. dp f . 
ell when 

dp- 
is a maximum, or (nearly) when 
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Sin.2 dpf X Cof. dpf is a maximum : but this depends 

on the place of the centre of effort. We can, however, 
gather from this obfervation, that the nearer weJup- 

pofe the centres of effort of the poles N and S to the, 
extremities of the magnets, the nearer muff they be pla¬ 

ced to each other. But we muff alio attend to another 
circumftance ; that by bringing the poles nearer toge¬ 
ther, although we produce a greater a&ion o;i the in¬ 

tervening fluid, this action is exerted on a fmaller quan¬ 

tity of it, and therefore a lefs efFc& may be produced. 
This makes a wider pofition preferable ; but we have 
too imperfedt a knowledge of the circumstances to be 

able to determine this with accuracy. The unfavour¬ 

able aftion on the fluid beyond the magnets muft alfo 
be confidered. Yet all this may be afcertained with 
precifion m fome very Ample mflances, and the detei- 

mination might be of fervice, if we had not a belter 
method, independent of all hypothefes or theory ; name¬ 

ly, to place the.magnets at the diftance where they are 

obferved to lift the heavieft bar of iron ; then we are 
certain that their adfion is moft favourable, all circum¬ 

ftances being combined. 
We alfo fee a fufficient reafon for preferring the po¬ 

fition of the magnets employed by Mr Antheaume (and 
before him by Mr Servington Savery), in his procefs 

for making artificial magnets. The form of the paral¬ 

lelogram dp ef is then much more favourable, the dia¬ 

gonal pf being much longer. 
We alfo fee, in general, that, by the method ot 

double touch, a much greater accumulation of fluid may 

be produced than by any other known procefs. 
And, laftly, fince no appearances indicate any diffe¬ 

rence between natural and artificial magnetifm, this hy- 

pothefis is equally applicable to the explanation of the 
phenomena of natural magnetifm ; fuch as the pofition 

of the horizontal, and of the dipping needle, and the 

impregnation of natural loadftones. # 
Having fucli a body of evidence for the aptitude of 

this hypothefis for the explanation of phenomena, it 

will furely be agreeable to meet with any circumitances 
which render the hypothefis itfelf more probable, Thefe 

are not wanting ; although it muft be acknowledged 

that nothing has yet appeared, befides the phenomena 
of magnetifm, to give us any indication of the exiltence 
of fuch a fluid ; hut there are many particulars ui their 

appearance which greatly refemble the mechanical pro¬ 

perties of a fluid. . . 
Heating a rod of iron, and allowing it to cool in a 

pofition perpendicular to the magnetic direAioii, de- 

ftroys its magnetifm. Iron is expanded by heat. If 
the particles of the magnetic fluid are retained between 

thofe of the iron, notwithftanding the forces which tend 

to diffufe them uniformly, they majr thus efcape from 

between the ferruginous particles which withheld them. 

8* 
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For fimilar reafons, magnetifm (Tiould be acquired by 

heating a bar and letting it cool in the magnetic di¬ 
rection. But, befides this evident mechanical opportu¬ 

nity of motion, the union of fire (or whatever name 
the neologifts may choofe to give to the caufe of ex- 
panfion and of heat) with the particles of iron may to¬ 

tally change the aftion of thofe particles on the parti¬ 

cles of fluid in immediate contaft with them ; nay, it 
may even change the fenfible law of adtioa between 

magnet and magnet. Of this no one can doubt who 
underftands the application of mathematical fcience to 

corpufcular attraftion (See Boscovich, Suppl.) A 

change may be produced in the aAion between magnets 
without any remarkable change happening in the ac¬ 

tions within the magnet, and it may he juft the reverfe. 
The union of fire with the magnetic fluid may increafe 

the mutual repulfion of its parts, as it does in a*l aerial 
fluids or gafes. This alone would produce a diflipation 
of fome magnetifm. It may increafe the attra&ion (at 

infenfible diftances) between the fluid and the iron, as it 

does in numberlcfs cafes in chemiftry. 
O'* 

It is well known that violently knocking or hammer. Farther 
ino- a magnet weakens its force, and that hammering aground, 
piece of iron in the magnetic direction .will give it fome0 e,le * 

magnetifm. By this treatment the parts of the iron 
are put into a tremulous motion, alternately approach¬ 

ing and receding from each other. In the inftants of 

their rccefs, the pent-up particles of the fluid may make 
their efcape. A quantity of fmall fliot may be uni¬ 
formly mixed with a quantity of wheat, and will re¬ 

main fo for ever, if nothing difturb the veffel; hut con¬ 
tinue to tap it fmartly with a flick for a long time, and 

the orains of fmall (hot will efcape from their confine¬ 

ments, and will all go to the bottom. We may con¬ 
ceive the particles of magnetic fluid to be affecled m 
the fame way. The fame cffeA is produced by grind, 
ing or filing magnets and loadftones. The latter are 
frequently made worthlefs by grinding them into the 

proper fhape. This fhoukl be avoided as much as pof- 
iible, and it fnould always be done in moulds made of 
foft iron and very maflive; but this will not always pre¬ 
vent the diflipation of pong magnetifm. As a farther 
reafon for afligning this caufe for the diflipation in fuch, 

cafes, it muft be obferved (Mufchenbroek takes notice 

of it), that a magnet or loadftone may be ground at its 
neutral point without much damage. But we had the 

following moft diftinA example of the procefs. A very 
fine artificial magnet was fufpended by a thread, with 
its South pole down. A perfon was employed to knock 
it inceffantlv with a piece of pebble, in fuch a manner 
as to make'it ring very clearly, being extremely hard 
and elaftic. Its magnetifm was examined from time to 
time with a very fmall compafs needle. In three quar- 
ters of an hour, its magnetifm was not only deftroyed, 

but the lower end (hewed figns of a north pole. I he 
fame magnet was again touched, and made as ftrong as 

before, and was. then wound about very tight with 
wetted whipcord, leaving a fmall part bare in the middle. 

It was again knocked with the pebble, but could no 

longer ring. At the end of three quarters of an hour 
its magnetifm was dill vigorous, and was not near gone 

after two hours and a quarter. We difeharged a Ley¬ 

den jar (coated with gold leaf) in the fame way. It 
ftood on the top of an axis j and while this was turned: 

round, the edge was rubbed with a very dry cork filled- 

149 
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with rofin, and fattened to the end of a glafs rod. This 

made the jar found like the glafs of a harmonica. One 
of them was fplit in this operation., 

A fmall bar of fleel was heated red hot and temper- 
ed hard between two ftrong magnets lying in (hallow 
boxes filled with water, and was more ftrongly impreg¬ 
nated in this way than in any other that we could think 
of for a bar of that fhape. It has not yet been afcer 

taincd in what temperature it is mod fufceptiVie of mag- 
netifm, but it was considerably hotter than to be jutt 

♦ vifible in a dark place. It is no objection to our way 
of conceiving magnet dm, that the fluid is immoveable 
or inactive when the iron is red hot. Either of thefe, 

or both of them, may refult from the union with the 
caufe of heat. Even a particular degree of expanfion 
may fo change the law of aCtion as to make it immove- 
nb’e; or the union with caloric may render it inactive at 
all fenfiblc diflances. We cannot but think that fome 

very inftruCtive fads might be obtained by experiments 
made on iron in the moment of its production, and 
changes in various chemical proceffes. All magnetifm 
is gone when it is united with fulphur and arfenic in the 
greatett number of ores ; and when it is in the ftatc of 
an ochre, ruft, aethiops, or folution in acids ; and when 
united with aflringent fubftances, fuch as galls. When, 
and in what date, does it become magnetic ? And 
whence comes the fluid of iEpinus ? It were worth 
while to 'try whether magnets have any influence in 

the formation or cryttallization of the martial falts ; 
and what will be their effedl on iron when precipitated 

g from its dilutions by another metal, See. Sec. 

Why mag- . There remains one remarkable fa& to be taken no¬ 
nets have tice of, which, in one point of view, is a confirmation 
always of the hypothefis, but in another prefents confiderable 

uiepole311 It is well known that no magnet has ever 
one y e. been feen which has but one pole ; that is, on the hy¬ 

pothefis of JEpinus, which is wholly redundant, or 
wholly deficient. If all magnetifm be either the imme¬ 
diate or the remote effeCf of the great magnet contain¬ 
ed in the earth, and if it be produced by induction, 

without any communication of fubftance, but only by 
changing the difpofition of the fluid already in the iron, 
we never fhould fee a magnet with only one pole. It 
mutt be owned, that we never can make fuch a magnet 
by any of the procefles hitherto deferibed ; but the ex¬ 
igence of fuch does not feem impoflible. Suppofing a 
magnet, of the mod regular magnetifm, having only 

two poles; and that we cut it through at the neutral 
point, or that we cut or break off any part of it_the 

fad is (for the experiment has been tried ever fince 
men began to fpeculatc about magnetifm), that each 

part becomes an ordinary magnet, with two poles, one 
of which is of the fame kind as before the feparation. 

The queftion now is, What fhould happen according to 
the theory maintained by JEpinus ?—Tentarn. Theor. 
Eleft. et Magnetifmiy p. 104, &c. 

Let NAS (fig. 34.) be a magnet, of which N is 
the overcharged pole. Let the ordinates of the curve 

DAE exprefs the difference between the natural denfi- 
ty of the fluid, in a ftate of uniform diffufion, and its 
denfity as it is really difpofed in the magnet. The 

area «ND will there exprefs the quantity of redun¬ 
dant fluid 111 the part n N, and the area q ES m expref- 
fes the fluid wanting in the part S m. The interfedio.n 

A marks that part of the magnet where the fluid is of 

T I S iVL 
its natural denfity. Suppofe the part N n to be fepaw 

rated.from the reft, containing the redundant fluid 

ND/>«. The tendency of this fluid to efcape from the 
iron with which it is conne&ed will be greater (Mr 

iEpinus thinks) than before ; becaufe its tendency to 
quit the magnet formerly was reprefted by the attrac¬ 
tions of the redundant matter contained in AS. This 
is certainly true of the extremity N ; ltay, perhaps of 
all the old external furface. Fluid will therefore efcape. 

Suppofe that fo much has quitted the iron that the 
point n has the fluid of its natural denfity, as is repre¬ 
sented in n° 3. there is ftill a force operating at /z, tend¬ 

ing to 'efcape, arifing from the repulfion of all the re¬ 

dundant fluid n DN. If this be fuflicient for overco¬ 
ming the obftruCtion, it will really efcape, and the iron 
will be left in the ftate reprefented by n°4. with an 

overcharged part/'N, and an undercharged part f n. 

In like manner, the tendency of the magnetic fluid 
furrounding the magnet to enter into its deficient pole, 
will be greater, when it is feparated from the other, not 

being checked by the repulfion of the redundant fluid 
in that other. 

Mr ^Epinus relates fome experiments which-he made 
on this fubjeCt. The general refult of them was, that 

the moment the parts were feparated, each had two 
poles, and that the neutral point of each magnet was. 
much nearer to the place of their former union than to 
their other ends. In a quarter of an hour afterward, 

the neutral points had advanced nearer to their middle, 

and continued to do fo, by very fmall fteps, for fome 
hours,and fometimes days, and finally were llationary 
in their middles. 

We acknowledge that this reafoning does not alto- nef£as 0j 
gether fatisfy us, and that the gradual progrefs of the this reaforr 
neutral point toward the middle of each piece, although 
agreeable to what, fhould refult from an efcape of fluid, 
is not a proof of it. We know already, that the in¬ 

duction of magnetifm is a progrtffive thing ; and we 

fhould have expe&ed this change of the fituation of the 
neutral point, whatever be the nature of magnetifm. 
T. here is fomethi.ng fimilar to this, and perhaps equally* 

puzzling, in the immediate recovery of magnetifm which 

has been weakened by heat ; it is partly recovered on 
cooling. 

But our chief difficulty is this: At the point A 

(%• 34-) every thing is in equilibrium before the frac¬ 
ture.. The particle A is repelled by the redundant 
fluid in AN, and attra&ed by the redundant matter in 
AS ; yet it does not move, for'the magnetifm is fup- 

pofed to have permanency. Therefore the obftruCtion 
at A cannot be overcome by the united repulfion of 

AN and attraction of AS. Nor can the obftruCtion 
at N be overcome by the difference of thefe two forces 

Now fuppofe AS annihilated. The change made on 
the ftate of things at. A is furely greater than that at 

N, becaufe the force abftraaed is greater, the dittance 
being lefs. It does not clearly appear, therefore, that 

the removal of AS fhould occafion an efflux at N. This, 
however, is not impoffible ; becaufe the fluid may be fo 
difpofed, by great conftipation near N, and no great 
excefs of denfity near A, that a fmaller change at N 

may produce an efflux there. But furely the tendency 
to efcape at A muft now be diminifhfcd, inftead of be- 
mg greater after the fra&ure. And if any crcape from 

N, this will ftill more diminifh that tendency to efcape 

from 
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from A. It does not therefore appear a clear confe- 
quence of the general theory, that the conHipated fluid 
fiiould efcape ; and more particularly, that A fhould 

become deficient. And with refpeCT to the entry of 
fluid into the other fragment, and its becoming over¬ 
charged at m, the reafoning feems Hill lefs convincing. 

The Heps of the phyfical procefs in the two parts of 
the original magnet are by no means convertible or 
counterparts of each other. There is nothing in the 

part AS to refemble the force of repulfion really exert¬ 
ing itfelf in the correfponding point of AN. There 
would be, if there were a particle of fluid in that place; 

but there is not. The tendency therefore of external 
fluid to enter there, does not refemble the tendency of 
the internal fluid to expand and diflipate. It is true, 
indeed, the difcourfe fhould be confined to points of 

the furface. But the internal motion muH alfo be con- 
! fidered ; and the great objection always remains, name¬ 

ly, that the obHru&ion at A (n° i.) or at n (n° 3.) 

is fufficient to prevent the paffage of a particle of fluid 
from the pole AN into the pole AS, when urged by 

f the repulfion of the fluid in the one and the attraction 
of the iron in the other ; and yet will not prevent the 
cfcape of a particle when one of thofe caufes of motion 

is removed. Add to this, that the whole hypothefis 
affumes as a principle, that the refiHance to efcape from 

any point is greatet than the obHruCtion to motion 
through the pores. This is readily granted; for how¬ 
ever great we fuppofe the attraction, in the limits of 
phyfical contadt, it will be no obHruCtion to motion 

through the pores, becaufe the particle is equally af- 

feCted by the oppofite Tides of the pores ; whereas, in 
quitting the body altogether, there is nothing beyond 

the body to counteract the attraction by which it is re¬ 

tained. 
There feems fomething wanting to accommodate this 

beautiful hypothefis of Mr jEpinus to this remarkable 
phenomenon; and the coincidence is otherwife fo com¬ 

plete, that we are almott obliged to conclude that it is 

merely a deficiency, arifliig from our not having a fuf¬ 
ficient knowledge of the law of magnetic aCtion. This 
is quite fufficient : For it may be HriCtly demonHrated, 

that if the magnetic aCtion decreafes in higher ratio 
than that of the fquares of the diHanees, the permanen¬ 
cy of the fluid in any particular difpofition has fcareely 

any dependence on the particles at any fenfible diHance, 

and is efleCledonly by the variations of its denfity (See 

Electricity, Svppl. n° 217. for a cafe fomewhat fi- 
milar). Therefore, if the fluid be fo difpofed, that its 

denfity may be reprefented by the ordinates of fuch a 
curve as is drawn in fig. 34. having its two extremities 
concave toward the axis, and a point of contrary flex¬ 

ure at A, the tendency to efcape at A will be the great - 
eH poffible ; and when the magnet is broken at A 
(n° 1.), or, when the fluid has taken the arrangement re¬ 

prefented by n° 3. it cannot Hop there, and mujl become 

deficient in that part. Now, it muH be acknowledged, 
that we are not abfolutely certain that the magnetic 
aCtion is in the precife inverfe duplicate ratio of the di~* 
flance. All that we are certain of is, that it is much 
nearer to it than to either the inverfe Ample or inverfe 
triplicate ratio. We own ourfelves rather difpofed to 

aferibe the prefent difficulty to our ignorance of fome 

circumflance, purely mathematical, overlooked, or mif- 

taken, than to think a conjecture unfounded, which tal¬ 
lies fo accurately with fuch a variety of phenomena. 

We may here obferve, that we are not altogether fa- 
tisfied with iEpinus’s form of the experiment. He did 
not break a magnet ; he fet two Heel bars end to end, 
and touched them as one bar, making the magnetifm 

perfectly regular j^he then feparated them, and found 
that each had two poles. But was he certain that, 
when joined, they made but one magnet ? We have 
fometimes fucceeded in doing this, as we thought, by 
the curves of iron filings; but on putting the needle 
with which we were examining their polarity into pro¬ 

per fituations, we fometimes found it in the fecond in- 
terfeCtion of the fecondary curves, fhewing that the bars 
were really two magnets, and not one. 

On the other hand, when a piece is broken off from 
a magnet, the Tuccuffion and elaitic tremor into which 

the parts are thrown, and even the bending previous to 

the fraCtnre, may give opportunity to a difiipation, 
which could not otherwife happen. The parts fhould 
be feparated by corrofion in an acid, and the gradual 

change of magnetifm fhould be carefully noted. The 
writer of this article has made fome experiments of this 

nature, the refults of which prefent fome curious obfer- 
vations : but they are not yet brought to a conclufion 
that is fit to be laid before the public. 

Mr Prevot of Geneva, in a diflertation on the origin Hypothefis* 
of magnetic forces, endeavours to give a theory which of Prevot. 
obviates the only difficulty in that of jEpinus ; but it 

is incomparably more complex, employing two fluids, 
which by their union compofe a third, which he calls 
combined fluid. There is much ingenuity, and even 

mathematical addrefs, in adjuHing the relative properties 
of thofe fluids. But fome of them are* palpably incom¬ 
patible ex. gr. the particles of each attract each other, 
but thofe of the other kind moH Hrongly; yet they are 

both elaflic like air. This is furely inconceivable.-— 

Granting this, however, he fuits his different attractions, 
fo that a flrong elective attraction of the combined 
fluid for iron decompofes part of the fluid in the iron* 
and each of its ingredients occupies oppofite ends of 
the bar ; then will the bars approach or recede, accord¬ 

ing as the near ends contain a different or the fame in¬ 
gredient. Alt this is operated without repulfion. 

But the whole of this is mere accommodation, like 
VEpinus’s, but fo much more complex, that it re¬ 
quires very intenfe contemplation to follow the author 
through the confequences. Add to this, that his attrac¬ 
tions are operated by another fluid, infinitely more fubtle 
than, either of thofe already mentioned, every particle 
of thefe being, as it were, a world in comparifon of 
thofe of the other. In fhort, he adopts all the extra¬ 
vagant fuppofitions of Ee Sage of Geneva, and every 

thing is ultimately impulfion. Nor is the contrivance 
for obviating,the difficulty (fo often mentioned) at all 
clear and convincing ; and it is equally gratuitous with 

the refl. We cannot think this hypothefis at all inti*, 
tied to the name of explanation. 

This muH ferve for an account of the hypothefis of,, 8^. 

iEpiuus. The philofophical reader will fee, that how- onhypo- 

evtr exactly it may tally with every phenomenon, itthefes. 
cannot be called an explanation of the phenomena ; be¬ 
caufe it is tne phenomena which explain the hypothec 

As, or give us the characters ot the magnetic fluid, if 

fuch 
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fuch fluid exifts. But we are not obliged to admit this 
exiftence, as wc admit that to be the true decyphe- 
rine of a letter which makes fenfe of it. In that 
cafe we know both parts of the fubjed— the characters 
and the founds ; but are ignorant which correfponds to 
which. Did we fee a fluid abftra&ed from one part 
of a bar and conflipated in another, and perceive the 
abilraaion and conftipation always accompanied by the 

obferved attractions and repulfions, the rules of philo- 
fophical difeuffion, nay, the conflitution of our own 
mind, would oblige us to affign the one as the caufe or 
occafion of the other. But this important circumitance 

is wanting in the prefent cafe. We think, however, 
that it merits a clofe attention ; and we entertain great 

hopes of it being one day completed, by including this 

Tingle exception. 
At the fame time, it muft be owned, that it gives no 

extenfion of knowledge ; for it can have no greater ex- 

tenlion than the phenomena on which it is founded, and 
cannot, without rifle of error, be applied to an untried 
cafe, of a kind diffimilar in its nature to the phenomena 
on which it is founded. We doubt not but that its in- 
genious author would have faid, that a bit broken off 

from the north pole of a magnet would be wholly a 

north pole, if he had not known that the fad was 

other wife. .... 
But this hypothefis greatly aids the imagination in 

conceiving the procefs of the magnetical phenomena. 

The more we ftudy them, the more do they appear to 
refemble the protrufion of a fluid through the parts of 

sn obtruding body. It proceeds gradually. It may 

be, as it were, overdone, and regorges when the propel- 
ling caufe is removed. The motion is aided by what 

we know to aid other ohftrudted motions. As a fluid 
would be conflipated in all protuberances, (o the facul¬ 

ty of producing the phenomena is greater in all fuch li- 
tuations, &c. &c. This, joined to the impoflibility of 
fpeaking, with clearnefs of conception, of the propaga¬ 

tion of powers without the protrufion of fomething in 

which they inhere, gives it a hold of the imagination 

which is not eafily fliaken off. 
To fay that nothing is explained when the attrac¬ 

tion of the fluid is not explained, and that this is the 
mainqueftion, gives us little concern. We offer no ex¬ 

planation of this attradion, more than of the attradion 
of gravity. There is nothing contrary to the laws of 

human intelled, nothing inconfiflent with the rules of 

reafoning, in faying, that things are fo conftituted, 
that when two particles are together, they feparate, 

although we are ignorant of the immediate caufe of 
their reparation. Thofe who think that all motion is 

performed by impulfion, and who explain magnetifm 

by a dream of fluid circulating round the magnet, 
mud have another fluid to impel this fluid into its cur- 

vilineal path ; for they infid, that the planets are fo 
impelled. Then they mud have a third fluid to de¬ 

fied the vertical motions of the fecond, and fo on with¬ 
out end. This is evident, and it is abfurd. But we 
have faid enough in the article Impulsion, SuppL to 
fhew that all hypotbefes framed on purpofe to explain ac¬ 
tion s diflanti by impulfion are illogical; becaufe im¬ 
pulfion requires explanation as much as the other, and 
neither the one nor the other will ever be refolved into 

any thing but the fiat of the All wife Author of the 

univerfe. 

We conclude with defirmg the reader to remark, that 87 

the explanation which we have given of the magnetical 
phenomena is independent of the hypothefis of At pi-;s t^t a pj 

nus, or any hypothefis whatever. We have narrated ap0thefi$, 
variety of very didinguifhable fads, and have marked 

their didindions. We have been able to reduce them 
to general claffes; and even to groupe thofe claffes into 
others dill more general ; and at lad, to point out 

one which is difcoverable in them all. This is giving 
a philofophical theory, in the llrided fenfe of the word ^ 

becaufe we fhew, in every cafe, the modification of 

the general fad which allots it this or that particular 
place in the claflification. Thus we have fhewn that 

the polarity or diredive power of magnets is only a mo. 
dification of the general fad of attradion and repulfion. 

Dr Gilbert’s theory of terrejlrial magnetifm is indeed a 
hypothefis, and we enounced it as fuch. It only claims 
probability, and we apprehend that a very high degree 

of credit will be given to it. 
We hope that many of our readers will have their 

curiofity excited by the account we have given of iEpi- 
nus’s theory. To fuch we earnedly recommend the fe- 
rious perufal of the book Fentamen cThcori£ Eledtrlcitis 

et Magnetifmi, AuEl. F. JEpino, Petropoli, 17 59* . Van 
Swinden has included a very good abflrad of it in his 
2d volume Sur PEleSricite, written by profeffor Steig- 

lehner of Ratifbon or Ingoldadt. The mathematical 

part is greatly fimphfied, and the whole is prefented in 
a very clear and accurate manner. Mr Van Swinden is 

a profefled foe to all hypothefes; but he is not mode¬ 
rate, and we wifh that we could fay that he is candid. 

He attacks every thing ; and takes the opportunity of 
every analogy pointed out by iEpinus between magne¬ 
tifm and eledlricity to repeat the firft fentence of his 
differtation, namely, that magnetifm and eledlricity are 

not the fame ; a thing that iEpinus alCo maintains. But 
he even charges .ZEpinus with a miftake iu his funda¬ 
mental equations, which invalidates his whole theory. 

He fays that iEpinus has omitted one of the adting 

forces aflfumed in his hypothefis. Ihisis a moft ground- 

lefs charge ; and we own that we cannot conceive how 
Van Swinden could fall into fuch a miftake. We are 

unwilling to call it intentional, for the mere purpofe of 
railing a man of ilraw to knock him aovvn again. 

Abbe Haiiy of the French Acdemy lias alfo pubhfhed 
an abridgment of iE-pinus’s theory, with many excellent 

remarks, tending to clear the theory of the only defect 
that has been found in it. This work was much ap¬ 

proved of, and recommended by the Academy. We 
have not had the good fortune to fee a copy of it. 

The reader cannot but have remarked the clofe analo-^^J 

gy between the magnetical phenomena and thofe of indu-an(j eledtr 
ced electricity; indeed, all the phenomena of attraction city, 

and repulfion are the fame in both. The mechanical 
compolition of thofe actions produces a directive power 

and a polarity, in eledtrical as well as in magnetical bo¬ 
dies. We can make an eledtrical needle which will ar¬ 
range itfelf, with refpedt to the overcharged and under¬ 

charged ends of a body eledtrified by mere pofition, juft 

as a compafs needle is arranged by a magnet. We can 
touch a itick of fealing wax in the manner of the double 

touch, fo as to give it poles of confiderable force and 
durability. As a red hot fteel bar acquires permanent 

w poles by quenching it near a magnet, fo melted wax 

acquires them by freezing in the neighbourhood of a 
pofitive 
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•pofitive and negative eledric. Some have inferred a 
famenefs of origin of thefe two fpecies of powers from 
thofe various circumftances of'refemblance ; but the 
original caufes feem to be diftind on many accounts. 
Electricity is common to all bodies. The caufe of 
magnetifm can operate only on iron. Although light¬ 
ning or an electrical (hock gives polarity to a needle, 
we need not infer the identity of the caufe, becaufe the 

polarity which it gives is always the fame with that gi¬ 
ven by great heat ; and there is always intenfe heat in 
this operation. The phenomenon which looks the moll 
like an indication of identity of the origin of eledricity 

and magnetifm is the dire&ion of the rays of the aurora 
borealis—they converge to the fame point of the hea- 

; vens to which the elevated pole of the dipping needle 
direCts itfelf. But this is by no means a fufficient foun¬ 
dation for eftablilhing a famenefs. EleCtricity and 

r!;‘ magnetifm may, however, be related by means of fome 
powers hitherto unknown. But we are decidedly of 

opinon, that the eleCtric and magnetic fluid are totally 
j. different, although their mechanical aCtions are fo like 

that there is hardly a phenomenon in the one which has 
not an exaCt counterpart in the other. But we fee 
them both operating, with all their marks of diftinc- 

tion, in the fame body ; for iron and loadftones may be 
eledrified, , tike any other body, and their magnetifm 
fuffers no change of modification. We can fet thefe 
two forces in oppofition or compofition, juft as we can 
oppofe or compound gravity with either. While the 

iron filings are arranging themfelves round a magnet, 
the mechanical adion of eledricity may be employed 
either to promote or hinder the arrangement. They are 

therefore diftind powers, inherent in different fubjeds. 
’ ^ 89 But there are abundance of other phenomena which 

ot how ^ew diverfity. There is nothing in magnetifm like 
; ver, efTecftsa body overcharged or undercharged in toto. There is 

■f the fame nothing which indicates the prefence of the fluid to the 
j auk other fenfes—nothing like the fpark, the fnap, the vi- 

fible diffipation ; becaufe the magnetic fluid enters into 

no union with air, or any thing but iron. There is no¬ 
thing refembling that inconceivably rapid motion which 
we fee in eledricity ; the quickeft motion of magnetifm 

feems inferior (even beyond comparifon) with the flow- 
eft motion along any eledric condudor. Therefore 

there is no poflibility of difeharging a magnet as we 

difcliarge a coated plate. Indeed, the refemblance be¬ 
tween a magnet and a coated plate of glafs is exceed¬ 
ingly flight. The only refemblance is between the 

magnet and an inconceivably thin ftratum of the glafs, 
which ftratum is pofitive in one fide and negative in the 
other. The only perfed refemblance is between the 

induced magnetifm of common iron,’ and the induced 

eledricity of a condudor. 
The following feem the moll inllrudive .difiertations 

on magnetifm, either as valuable colledions of obferva- 
tions, or as judicious reafonings from them, or as the 
fpeculations of eminent or ingenious men concerning 

the nature of magnetifm. 
Gilbertus de Magnete, Lond. 1 600, fol. 
iEpini Teniamen Theories Magn. et Eledr. 

Eberhard’s Tentam. Theor. Magnetifmi, 1720. 
Difiertations fur Paimant, par du Eay, 1728. 
Mufchenbrock Differt. Phyfico Experimental^ de 

Magnete. 
Pieces qui out emporte le prix de PAcad. des Sciences 

Suppl. Vol. II. Part I. 
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a Paris fur la meilleure conferudion des BoufToles de de¬ 
clination. Recueil des pieces courounees, tom. v. 

Euleri opuicula, tom iii, continens Theoriam Magne- 

tis, Berlin, 1751. 
^Epini Oratio Academica, 1758. 
jEpini item Comment. Petrop. nov. tom. x. 
Anton. Brugmanni tentam. Phil, de materia Magne¬ 

tics, Francquerae, \ 765. 

There is a German tranflation of this work by Eifen- 
bach, with many very valuable additions. 

Scarella de Magnete, 2 tom. fol. 
Van Swinden Tentamina Magnetics, 4to. 
Van Swinden fur PAnalogie entre les phenomenes 

Eledriques et Magnetiques, 3 tom. 8vo. 
Diflertation fur les Aimans artificielles par An- 

theaume. 

Experiences fur les Aimans artificielles par Nicholas, 
Fus, 1782. 

EfTai fur POrigine des Forces Magnetiques par Mr 

Prevoft. 
Sur les Aimans artificielles par Rivoir, Paris 1752. 

Diflertatio de Magnetifmo par Sam. Klingenftier et 
Jo. Brander, Holm, 1752. 

Defcription des Courants Magnetiques, Strafbourg, 

I753*, 
Traite de PAiman par Dalance, Amll, 1687. 
Befides thefe original works, we have feveral differta- 

tions on magnetical vortices by Des Cartes, Bernoulli, 
Euler, Du Tour, &c. publifhed in the colled ions of the 

works of thofe authors, and many difiertations in the 
memoirs of different academies ; and there are many 
popular treatifes by the traders in experimental philo- 
fophy in London and Paris. Dr Gown Knight, the 
perfon in Europe who was moft eminently fkilled in the 

knowledge of the phenomena, alfo publifhed a differta- 
tion In titled. An attempt to explain the Phenomena of 

Nature by two principles, Attraction and Repuljion, Eond. 
1748, 4to, in which he has included a theory of mag¬ 
netifm. It is a very curious work, and fhould be ftu- 

died by all thofe who have recourfe without ferupte to 
the agency of invifihle fluids, when they are tired of pa¬ 

tient thinking. They would there fee what thought 
and combination are neceflary before an invifible fluid 
can be really fitted for performing any office we choofe 
to affign it. And they will get real initrudion as to 
what fervices we may exped of fuch agents, and fioni 
what tafks they muft be excluded. The Dodor’s theory 
of magnetifm is very unlike the reft of the performance ; 
for he does not avail himfelfof the vaft apparatus of 
propolitions which he had eftabbfhed, and adopts with¬ 
out any nice adjuftment the moft common notions of 

an impulfive vortex. Both the production, and mainte¬ 
nance of this vortex, and its mode of operation, are ir- 
reeoncilcable with the acknowledged laws of impulfion. 

Si quid novjli retlius ijiis, candidus imperti—Ji non — 

his utere mecum. 

APPENDIX. 

We have been favoured with the following inveftiga- Tnveftiga- 
tion of the curves, to which a needle of indefinite minute- tion of the 
nefs will be a tangent, by Mr Playfair, Profeflbr of Ma- magnetic 

thematics in the Univeriity of Edinburgh. 

U Two 
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Two magnet leal poles being given in pofition, the 

force of each of which is ftippofed to be as the wth 
power of the diftance From it reciprocally,, it is required 
to tind a curve, in any point of which a needle (indefi¬ 
nitely fhort) being placed, its direction, when at reft, 

may be a tangent to the curve ? 
1. Let A and B (fig. 35.) be the poles of a magnet, 

C any point in the curve required ; then we may fup- 
pofe the one of thefe poles to ad on the needle only by 
repulfion, and the other only by attraction, and the di¬ 
rection of tlie needle, when at reft, will be the diagonal 
of a parallelogram, the fides of which reprefent thefe 

forces. Therefore, having joined AC and BC, let AD 

be drawn parallel to BC, and make ^44 1 : * 

: AD ; join CD, then CDF will touch the curve in C. 
2. Hence an expreflion for AF may be obtained. 

AC™'1*1 

For, by'the conftruCtion, AD =r , aild fince BC 

: AD : : BF : FA, and BC — AD : AD : : AB : AF, 
ABxACm+' 

we have AF — AC^-^1 

3. A fluxionary expreflion for AF may alfo be found 

in terms of the angles CAB, ABC. In CF take the 
indefinitely fmall part CH, draw AH, BH, and from 
C draw CL perpendicular to AH, and CK to BH. 

Draw alfo BC and AM at right angles to FH. Let 

the angles CAB == ?, and CBA 4-; then CAH 
- and CBH = — 4,; alfo CL = AC X * and CK 
~ — BC X 4. Now HC ; CL : : AC : AM == 

* C. and for the fame reafon BC = - —— ^ 

AM : BC, AF 

AB : : fin. 4*9 

a. 

HC j aina wi uit — ~~ - HC 

Therefore fince AF : FB : : AM : BC, AF : FB 

AC2X 9 BC’X i , . «p 
HC : HC-’ and AF 

fin. 429* — fin. 9*4; wherefore if AB = a9 AF =r 

— a l fin. 42 

4 fin. <p2-h ? fin. 42 
4. If this value of AF be put equal to that already 

found, a fluxionary equation will be obtained, by the 
integration of which the curve may be conflruCl- 

„ _ ABXAC^’ , „ 
ed. Becaufe AF = ———:--—— ; and imee 

AC = 
a fin. 4 

B em 

and 
fin ( 9 + 4 )’ 

have by fubftitution AF zz 

— A 

BC = 

m 

a fin. 

fin. ( 9 + 4 ) ’ 
a fin. 4W+1 
mi-1 , 1 ~ 

> fin. vt.2 

fin. 4; 

Hence, fin. 9^X4 fin. 4W+X + 

*>+1 4. 9 fin. 4m+3, 
~~ 4 fin. 9,2 4 9 fin. 4a’ 

9 fin. 4?w+s = — fin. 42 X 9 fin. 9 
and therefore 4 fin. 4W"“1 — 9 fin. <Pm~1 ; and alfo, 

f 4 fin. 4W“"1 +/*,9 fin. 9 m*"1 = C. 
3. Thefe fluents are eafily found when m is any 

whole pofitive number. 
1, we have 4 + 9 = 0 If m 

m 
tn 

m 

Alfo if m 
m 
m 
m 

2, 

3> 

4> 

if 

: 2, 

: 3> 
4> 

9 cof. 4 == C, &c. 

4 fin. 4 + 9 fin. 9 =1 0 
4 fin. 4a-f 9 fin. 92 = 0 
4 fin. 434 9 fin. 93 = 0 

Therefore, &c. 

9 4 4- — C 
cof. 9 4 cof. 4 = C 

— fin. — fin.34 + 24— C 
cof. 39 — 9 cof. 9 4 cof. 34 — 

&C. 

T I S M. 
The firft of the above equations belongs to a fegment 

of a circle deferibed upon AB, which therefore would 
be the curve required if the magnetical force were in- 

verfely as the diftances. 
If the magnetical force be inverfely as the fquare of 

the diftance, that is, if m =z 2, cof. 9 -f cof. 4 is. equal 
to a conftant quantity. Hence if, befide the points A 
and B, any other point be given in the curve, the 

whole may be deferibed. For inftance, let the point 

E (fig 36.) be given in the curve, and in the line DE 
which bife&s AB at right angles. Defcribe from the 
centre A a circle through E, viz. QJER ; then AD 
being the cofine of DAE to the radius AE, the fum of 

the cofines of 9X4 will be everywhere (to the fame ra¬ 
dius) =1 2 AD = AB. Therefore to find E', the point 
in which any other line AN, making a given angle with 
AB, meets the curve,kdraw from N, the point in which 

it meets the circumference of the circle QER, NO, per¬ 
pendicular to AB, fo that AO may be the cofine of 

NAO, and from O toward A take OP = AB, then AP 

will be the cofine of the angle ABE'; fo to find BE', 
draw P(^perpendicular to AP, meeting the circle in 

Qj join AQ^, and draw BE' parallel to AQ^_, meeting 

AE' in E', the point E' is in the curve. In this way 

the other points of the curve may be found. 
The curve will pafs through B, and will cut AB at 

an angle of which the cofine RB. If then E be fuch, 
that AE = AB, the curve will cut AB at right angles. 
If E" be more remote from A, the curve will make . 

with AB an obtufe angle toward D ; in other cafes it 

will make with it an acute angle. 
A conftruCtion fomewhat more expeditious may be 

had by deferibing the femicircle AFB, cutting AE in 
F, and AE' in N, and deferibing a circle round A, with 

the diftance AL == 2 AF, cutting. AE' in b. If AG 
be applied in the femicircle AFB = N b, AG muft cut 

AN in a point E' of the curve, becaufe AN + BG = 
2 AF, and AN and GB are cofines of the angles at A 

and B. 
As the lines AN and'BG may be applied either a- 

bove or below AB, there is another fituation of their 
interfeCtion E'. Thus A n being applied above, and 

B^ below, the interfeCtion is in e!. The curve h’S a 

branch extending below A; and if D e be made = DE, 
and B e be drawn, it will be an affymptote to this 
branch. There is a fimilar branch below B. But thefe 
portions of the curve evidently fuppofe an oppofite di¬ 
rection of one of the two magnetic forces, and there¬ 
fore have no connection with the pofition of the needle. 

We omitted the inferting in its proper place, n° 65. Addition 
a hypothefis of the celebrated altronomer Tobias Mayer 65. 

of Gottingen, by which the direction of tlie mariner’s 

needle in all parts of the earth may be determined. He 
fuppofes that the earth contains a very powerful magnet 
of inconfiderable dimenfions, which arranges the needle 
according to the known laws of magnetifm. The centre 

of this magnet was diftant from the centre of the earth 

about 480 Englifh miles in 1756, and a line joining 
thefe centres interfered the earth’s furface in a point 

fituated in 170 N. Lat. and 183° E. Long, from Lon¬ 
don. The axis of the magnet is perpedicular to this 

line, and the plane in which it lies is inclined about 11° 
to the plane of the meridian, the north end of the axis 
lying on the eaft fide of that meridian. From thefe data, 

it will be found that the axis of this magnet cuts the 
furface 
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furfaet? of the earth about the middle of the eaftern fttore 
of Baffin's Bay, and in another point about Bqo miles 
S.S.W. of the fouthern point of New Zealand. Pro- 
feflor Lichtenberg of Gottingen, who gives this extract 
from the manufeript, fays, that the hypothecs is accom¬ 

panied by a conliderable lift of variations and dips cal- 
I culated by it, and compared with obfervations, and that 

the agreement is very remarkable. He gives indeed a 

dozen inftances in very different regions of the earth. 
But we fufped that there is fome error or defedt in the 
data given by him, becaufe the annual changes, which 

he alfo gives, are fuch as are inconfiftent with the data, 
and even with each other. He fays, that the diftance 
from the centre increafes about four miles annually, and 

that thence arifes an annual diminution of 8 minutes in 
the latitude and 14 in the longitude of that point where 

the ftraight line joining the centres meets the furface. 
It can have no fuch confequence. Pie fays alfo, that 
the above mentioned inclination of the planes increafes 
8 minutes annually. The compound force of the mag¬ 
net is faid to be as the fquare root of the diftance in- 
verfely. We are at a lofs to underftand the meaning of 

this circumftance ; becaufe Mayer's hypothefis concern¬ 
ing the law of magnetic a&ion is exceedingly different, 

as related by Mr Lichtenberg from the fame manufeript. 
But it was our duty to communicate this notice, though 
imperfed, of the fpeculations of this celebrated mathe¬ 

matician. See Exliben’s Elem, of Nat. Phil. publiftied 
by Lichtenberg 1784, p. 645. 

... . Addition to n° 64. 

I 164.° ° ^et HZOF (fig. 37.) be the plane of a magnetic 

E T I S M. rss 
meridian, H«'0 the plane of the horizon, and NS the 
pofition of the magnetic needle in any place, when it is 
at liberty to fettle in the true magnetic diredion. The 
angle HON is the inclination or dip of the needle. Let 

Z n F be a vertical circle, in which a well conftruded 
dipping needle can freely play up and down. This 

needle cannot place itfelf in the magnetic diredion, be¬ 
caufe it can only move in a vertical plane, its north 
point is impelled in the diredion « 0, and its fouth 
point in the diredion sp, both of which are parallel to 

NS. By the laws of mechanical equilibrium, it cannot 
reft, except in fuch a pofition that the forces n 0 and s p 

are in a plane perpendicular to the plane Z n F. In 
any other pofition, there would be a force impelling the 

needle toward that fide on which n 0 makes an acute 

angle with the tangent r n t of the vertical circle. 
Therefore the fpherical triangle N n F is right angled 
in n9 and Cof. NF n : R = Tan. n F : Tan. NF, = 
Tan. HN : Tan. n n. Therefore 

- , Tan. HN 
1 an. 11 n — pp > — Tan. HN X Sec. H n. 

Therefore, in any place, the real inclination of the mag- 
netical diredion to the horizon is different from what 

is pointed out by a dipping needle when it is in a plane 

which declines from the magnetic meridian ; and the 
tangent of the obferved dip of the needle exceeds that 
of the inclination of the magnetic diredion in the pro¬ 
portion of radius to the cofine of the deviation HC 

or the proportion of the fecant of this angle to the ra¬ 
dius. If therefore the dipping needle play in" a mag¬ 

netic eaft and weft circle, it will ftand perpendicular to 
the horizon. 

M A L 

Mate- MALESHERBES (Chriftian William de Lamoig- 
iherbe®. non) was born December the 6th j 72 1. At the* age 

—v-1 of 24 he became a ccunfellor of Parliament, and fix 

years afterwards chief prefident' of the cour des aides. 
He remained in that important fituation during a pe¬ 

riod of 25 years, and difplayed on many occaiions 
proofs of iirmnefs, eloquence, and wifdom. 

When the prince of Conde was fent by the king in 

1768 to filence the magistrates who oppofed the taxes, 
Malefherbes replied to him, “ Truth, Sir, muft indeed 

be formidable, lince fo many efforts are made to prevent 

its approach to the throne.” About the fame time that 
he became prefident of the cour des aides, he was ap¬ 

pointed by his father, then chancellor of France, fnper- 
intendant of the prefs ; an office of the greateft import¬ 

ance, of which the principles which Malefherbes had im¬ 
bibed from D'Alembert rendered him very ill qualified 

to difeharge the duties. He was what the French call¬ 
ed a philosopher ; a term with them of the fame import 
with a naturalift, who openly denies revealed religion, 

and has no adequate notions of the moral attributes of 
God. The confequence was, that when the authors of 
impious and immoral books were brought before him in 
his official capacity to undergo examination, he appear¬ 
ed to them as advifing, aflifting, and protecting them, 

againft that very power which was veiled in himfelf; 

and they were commonly difmified with the fenfelefs 
obfervation, that all books of whatever tendency ihould 

be confidered merely as objects of commerce, Had it not 

M A L 

been for the protecting influence of Malefherbes, the Male- 
Encyclopedie, of which the publication was frequently 
fufpended (fee Diderot in this Supplement), would pro- 

bably have been altogether fuppreffed ; and the works 

of Rouffeau and Raynal, which fo powerfully contribu¬ 
ted to that revolution in which he was overwhelmed, 
would certainly not have fpread fo rapidly over the 

kingdom of France. It was he, faid D’Alembert, who 
broke the Jhackles of literature. 

In vain will it be replied, that he left the fame liber¬ 
ty to the religious as to the impious writers; for that 

was not always ftridly true. The Abbe Barruel has 
brought the teftimouy of D’Alembert himfelf to prove, 
that it was much againft his will that Malefherbes fuf- 
fered works refuting the fophifters to appear ; and, as 
he very properly obferves, what a minifter allows with 
reludance, he finds abundant means of preventing. 

In 1775 *ie refigned the office of chief prefident of 
the cour des aides, and was appointed minifter and fe- 
cretary of ftate in the place of La Vriiifere. Thus 
placed in the centre of a frivolous yet brilliant court, 
Malefherbes did not in the leaf! deviate from his former 
fimplicity of life and manners ; but, defpifing the e- 

ftablifhed etiquette which required magiftrates, when 
they became minifters of ftate, to exchange their fable 

habit and head-drefs for a coloured fuit,’ bag-wig, 
and fword, he retained his black coat and magifte- 

rial peruke l This is recorded by a panegyrift to his 

honour $ but we perceive not the honour which it 

U 2 refleds 
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Tt furelv requires no great powers of work, the plan of which he had already laid down, when 

y 1 1 —* 1—affairs growing too difficult to be managed by thofe 
who held the reigns of government, they were compelled 
to call him to their councils. They did not, however, 

refieds on him. ---1- ~ - 
abflra&ion to difcover, that a coloured coat, bag-wig, 

J and fword, are not in themfelves more frivolous or 
contrary to nature, than a bfeck coat and enormous pe¬ 
ruke ; and if the manners of a country have appropria¬ 
ted thefe different dreffes to different ftations m life, the 
individual muff be actuated by a very abfurd kind of 

pride, who lets up his own caprice againft the public 

opinion. . 
As, when inverted with the power to re [train within 

juft limits the freedom of the prefs, it was his chief aim 
to encourage and extend that freedom ; fo, when raifed 

to an office which gave him the unlimited power of lf- 
fuing lettres de cachet, it was their total fuppreffion tnat 

became the earlieft obied of his mojl ardent zeal. Till 
that time lettres. de cachet, being confidered as a part of 
the general police, as well as of the royal prerogative, 
were iffued not only at the will of the minirter, but 
even at the pleafure of a common clerk, or perfons ftdl 
more infignificant. Malefherbes began by relinquifhing 
himfelf this abfurd and iniquitous privilege. He dele¬ 

gated the light to a kind of tribunal, compofed of the 
fnoft upright magiffratas, whofe opinion was to be un¬ 
animous, and founded upon open and well eftablifhed 
fads. He had but one more objed to attain, and that 
was to fubftitute a legal tribunal in the place of that 

which he had eftablifhed ; and this objed he was upon 
the point of accomplifhing, when the intrigues of the 
court procured the difmiffion of Turgot ; and Malefher- 

bes, in confequenee, refigned on the 12th of May 
1776. For this part of his condud he is intitled to 
praife, which we feel not ourfelvcs inclined to with¬ 
hold from his memory. Even M. Barruel admits, that 
he had many moral virtues, and that he difplayed real 
benevolence when alleviating the rigours of impnfon- 

ment, and remedying the abufe cf lettres de cachet ; but 

France, fays lie, (ha 11 neverthelefs demand of him her 
temples that have been deftroyed ; for it was he who, 
above all other miniflers, abufed his authority to efta- 

blifli in that kingdom the reign of impiety. 
After this epoch he undertook feveral journeys into 

different parts of France, Holland, and Switzerland, 
where he colleded with zeal and tafte objeds of every 
kind interefting to arts and fciences. As he travelled 

with the ftmplicity and economy of a man of letters, 
who had emerged from obfeutity for the purpofe of 
making obfervations and acquiring knowledge, he by 

that means was enabled to referve his fortune for im¬ 

portant occaiions, in which it might procure him in¬ 
formation on interefting fubjeds. He travelled (lowly, 
and frequently on foot, that his obfervations might be 

the more minute ; and employed part of his time in 
fuitably arranging them. Thefe obfervations formed a 

valuable colle&ipn of interefting matter relative’ to the 

arts and fciences, but which has been almoft totally de¬ 
ftroyed by the fury of revolutionifts, who have done as 

much prejudice to the interefts of feience as of huma¬ 

nity. 
Returning from his travels, Malefherbes for feveral 

years enjoyed a philofophic leifure, which he well knew 
how to dired to ufeful and important objeds. The 

two treatifes which he compofed in the years 1785 an^ 
1786 on the civil ftate of the proteftants in France are 
well known. The law which he propofed in thefe, was 
only preparatory to a more extenfive reform ; and thefe 

treatifes were to have been followed up by another 

Male- 
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affign him the diredion of any department, and intro¬ 

duced him merely (as fubfeqdent events have (hewn) to 
cover their tranfadions under a popular name, and pafs 

them on the world as ads in which he had taken part. 
Malefherbes accepted their overtures merely to fatisfy 

the defire he felt to reveal fomc ufeful truths ; but it 
was not for that purpofe that they had invited him to 

their councils, Thofe who prefided at them took um¬ 
brage at his firft efforts to call their attention to the 
voice of truth and wifdom ; and fucceeded fo well in 

their oppofition, that he was reduced to the neceflity of 
delivering in writing the couniel which he wifhed to of¬ 
fer. Such was the origin of two treatifes relative to 
the calamities of France, and the means of repairing 
them. He tranfmitted thefe treatifes to the king, who 

never read them ; nor was he ever able to obtain a pri¬ 

vate audience although a minifter of ftate. 
Such is the account of his laft condud in office 

which is given by his friends ; and as we have not read 
his treatifes on the calamities of France, we have no 
right to controvert it. From his known principles, 
however, we are intitled to conclude, that his plans of 
reformation were fimilar to thofe of Neckar, the off- 

fpring rather of a head teeming with vifionary theories, 
than of the enlightened mind of a pradical ftatefman, 

or the corrupt heart of a Jacobin confpirator. 
Perceiving the inutility of his endeavours, difgufted 

with what he thought the repeated errors of the go¬ 
vernment, and deprived of every means of expofing 
them, or preventing their fatal effeds; after frequent 

felicitations, he at length obtained leave to retire. He 
repaired to his eftate at Malefherbes, and from that mo¬ 
ment entirely devoted his time to thofe occupations 

that had ever formed the chief pleafure of his life. He 

paff .fc the evenings and a great part of the night in 

reading and ftudy. 
In this tranquil ftate he was parting the evening of 

his days amidft his woods and fields, when the horrors 
of the Revolution brought him again to Paris. During 
the whole ofits progrefs, he had his eyes conftantly fix¬ 

ed on his unhappy fovereign, and, fubduing his natural 
fondnefs of retirement, went regularly to court every 
Sunday, to give him proofs of his refped and attach¬ 
ment. He impofed it as.a duty on himfelf to give the 
minifters regular information of the defigns of the regi¬ 
cide fadion * ; and when it was determined to bring * Btrmtf- 

the king to trial, he voluntarily offered to be the 

fender of his matter, in his memorable letter of the 1 1 chapVii- 
of December 1792, that eternal monument of his loy¬ 

alty and affedion. His offer was accepted ; and he 
pleaded the caufe of the monarch with a ftrength of ar¬ 
gument that nothing could have refitted but the blood- 

thirfty minds of a den of Jacobins. “ What French¬ 
man (fays a valuable writer), what virtuous man of any 
country, can never forget that affeding feene, when the 
refpedable old man, penetrating, for the firft time, in¬ 
to the prifon of the Temple, melted into tears, on find¬ 
ing himfelf preffed in the arms of his king ; and tha.. 
ftill more affeding feene, when, entrufted with the moft 

agonizing commiffion that a fubjed could pofiibly have 
to his fovereign, he threw himfelf at the feet of the in¬ 

nocent vidim, while, fuffocated with his fobs, his voice, 
till 
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till re-animated by the courage of the virtqous Louis, 
wa8 inadequateto announce the fatalfentence of death*.” 

Having difeharged this painful and Hazardous duty 
he once more returned to his country refidence, and re¬ 

fumed his tranquil courfe of life. But this tranquillity 
vvasoffhort duration. About a twelvemonth afterwards, 

in the month of December 1793, three worthy members 
of the Revolutionary Committee of Paris came to re- 
fide with him, his fon-indaw, and his daughter, and ap¬ 
prehended the two latter as criminals. Left alone with 
his grandchildren, Malefherbes endeavoured to confole 

the reft of his unfortunate family with the hopes which 

he himfelf was far from entertaining, when, the next day, 
the new formed guards arrived to apprehend him, and 

the whole of his family, even the youngeft infants. This 
circumilance fpread a general confternation throughout 

the whole department; for there was hardly a man in 

France, a few ex-jefuits excepted, who did not revere 
the mild virtues of the laft friend of the unfortunate king. 

In this calamity Malefherbes preferved the undifturb- 

ed equanimity of virtue. His affability and good hu¬ 
mour never forfook him, and his converfation was as 

ufual ; fo that to have beheld him (without noticing his 
wretched guards), it feemed that he was travelling for 

his pleafure with his neighbours and friends. He was 
eonduded the fame night to the prifon of the Madelo- 
nette with his grandfon Louis Lepelletier, at the fame 
time that his other grandchildren were feparated into 
different prifons. This feparation proving extremely 

affiiding to him, he earneftly folicited againft it ; and at 
length, on his repeated entreaties, they all met together 
once more at PorpLibre. They remained there but a 
fhort period. The fon-in-law of Malefherbes, the vir¬ 
tuous Lepelletier Rafambo, the lirft of them who was 

arrefted, was ordered into another prifon, and facrificed 

a few days after. Malefherbes himfelf, his daughter, 
his grand-daughter, and her hufband, were foon after 

all brought to the guillotine. They approached it 
with fortitude and ferenity. It was then that his 
daughter addreffed thefe pathetic words to Mademoi- 
fellc Sombreuil, who had faved the life of her own fa¬ 
ther on the 2d of September : “ You have had the ex¬ 
alted honour to preferve your father — I have, at leafl, 

the confolation todie with mine” * 
Malefherbes, ftill the fame, even to hk laft moments 

exhibited to his relations an example of fortitude. He 

converted with the perfons that were near him without 
bellowing the leaft attention on the brutalities of the 

wretches who tied his hands. As he was leaving the 

prifon to afeend the fatal cart, lie ftumbled againft a 
flone, and made a falfe fiep. “ See (laid lie fmiling), 
how bad an omen ! A Roman in my fituation would 
have been fent back again.” He paffed through Paiis, 

afee ruled the fcaffold, and fubmitted to death with the 
fame unfhaken courage He died at the age of 72 
years, 4 months, and 1 ^ days. He had only, two 
daughters; and the fon of one of them alone remains to 
fucceed. From this account of Malefnerbes’s behaviour 

his laft moments, we are inclined to believe that his at 
intentions w 

has plunged us into the gulph of deflrudion, and, by Malguzza- 

an inconceivable magic, has fafeinated the eyes of the MaIrl' 
nation, and made us facrifice reality to a mere phantom. hfno> 

For the fimple words political liberty, France has loft 
that facial freedom which flie pofleffed in every refped, 
in a higher degree, than any other nation 1 How truly 

great did the king appear in his laft moments! All 
their efforts to degrade him were vain ; his unfhaken 
virtue-triumphed over their wickednefs. It is true, 
then, that religion alone transfufes fufficient courage in¬ 

to the mind of man, to enable him to fupport, with io 

much dignity, fuch dreadful trials +.” ^Memohs * 
MALGUZZAR.Y, in the language of Bengal, pay- chaiMo.V 

merit of revenue ; the revenue itfelf. 
MALPHAGHINO (John), otherwise called John 

de Ravenna, from the place of his birth, was born in the 
year 1352, of a family diftinguifhed neither by riches 
nor nobility. His father, however, committed him to 
the care of Donatus the grammarian, an intimate friend 
of Petrarch, who at that time taught the Latin tongue 

with great applaufe at Venice. Donatus thought he 
difc.overed fuch happy difpolitions in young Malphaghi- 
no, that he recommended him to Petrach, not only as an 
excellent affiftant to facilitate his labours, by reading or 

tranferibing for him, but as a youth of the moft pro- 
mifing talents, and worthy of being formed under the 
infpedion of the greateft man of the fourteenth century. 

It appears from fome of Petrarch’s letters, for it is 

from thefe chiefly we can obtain information refpedirig 
John de Ravenna, that he fully anfwered the expedi¬ 

tions formed of him ; and that he even gained the fa¬ 
vour and affedion of his patron fo much, that he loved 
him and treated him as if he had been his own fon. I11 
a letter to John de Certaldo (a), Petrarch highly ex¬ 

tols him, not only for his genius and talents, but alio 
for his prudent and virtuous conduct. He polleffes 
(fays he) what is very rare in our times, a great turn 
for poetry, and a noble defire to become acquainted 
with every ufeful and ornamental part of knowledge. 

He is favoured by the Mufes, and already attempts 
verfes of his own ; from which one can foretel, that, if 

his life be fpared, and if he goes on as, hitherto, fome* 

thing great may be expeded from him.” 
Not long, however, after this panegyric was written, 

young Malphaghino conceived an inluperable defire to 

fee the world ; and, notwithflanding ail Petrarch’s re- 
monftrances, perfifleo in his refolution of quitting him. 
Petrarch’s paternal care and regard for his pupil appear, 
on this occafion, in the moft favourable light, as may be 
feen in his letters to Donatus ; and his whole behaviour, 
though the young man infilled on leaving him, without 

aligning a fufficient reafon for his precipitate and un¬ 
grateful condud, does as much honour to his head a^to 

his heart, , 
rI he precipitation with which John de Ravenna car¬ 

ried his plan into execution was not likely to make it 

anfvver his expedations. He departed without taking 
with him letters of recommendation which Petrarch of¬ 
fered him to his friends. Pie, however, purfued his 

lomenrs, VYC dIC lliemitu LU - . • i 

,ere better than fome parts of his practical journey over the Appenines,- amidft continual ram g- 
/ 1 - • . _H11mitipH riv Prtrarj'n i mil. 

condud ; and we know, that having difpelled the vain 
illufmns of philofophiim, he acknowledged his paft er¬ 

rors ; exclaiming, in the accents of grief, “ 1 hat falfe 
philofophy (to which I coiifefs I was myfelf a dupe) 

ving out that he had’been difmified by Petrarch ; but, 
though he experienced from many a compaffion to 

which- he was not entitled by his condud, he now began 
to awaken from bis dream. He proceeded therefore to 

Pi fa, 

(a) Better known under the name of Boccaccio or Boccace. Certaldo was the place of Iris birth. 
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Plfa, in order to procure a vefTel to carry him back to- 

hmo wards Pavia ; but being difappoiuted, while his money 

”r" * wafted as much as his patience decreafed, he fuddenly 
refolved to travel back acrofs the Appenines. When 
he defcended into the Ligurian planes, he attempted 
to wade through a river in the diftndlof Parma, which 

was much fweiled by the rains ; and being carried by 
the force of the itreain into a whirlpool, he would have 

loft his life, had he not been faved by fome people who 
were accidentally paffing^that way. After efeaping 
this danger, he arrived, pennylefs and famiflied, at the 
houfe of his former patron, who happened then not to 
be at home ; but he was received and kindly entertained 

by his fervants till their mailer returned. 
Petrarch, by his mtreaties and paternal admonitions, 

retained the young man at his houfe for about a year, 

and prevented him from engaging in any more romantic 
adventures ; but, at the end of that period, his defire 
for rambling again returned ; and as Petrarch found 

that all attempts to check him would be fruitlefs, he 
gave him letters of recommendation to two of his 

friends, Hugo de St Severino and Francifcus Brunus, 
at Rome. To the former of thefe, Petrarch fays, 

“ This youth of rare talents, but ftill a youth, after 
propofing to himielf various plans, has at length embra¬ 
ced the nobleft ; and as he once travelled, he is now de- 
firous of doing fo again, in order to gratify his thirft of 
knowledge. He has, in particular, a ftrong inclination 
for the Greek language ; and entertains a wifli which 
Cato firft conceived in his old age. This wilh I have 

endeavoured for fome years to fubdue ; fometimes by 
intreaties, at other times by admonition ; fometimes by 
reprefen ting how much he is ftill deficient in the Ro¬ 
man language ; and fometimes by laying before him the 
difficulties which mull attend him in his journey, efpe. 

cially as he once before left me, and by want was ob¬ 
liged to return. As long as that unfortunate excuifion 

was frefh in his memory he remained quiet, and gave 
me hopes that his rdllefs fpirit could be overcome and 
reftrained. But now, fince the remembrance of his 
misfortunes is almoft obliterated, he again fighs. after 
the world; andean be retained neither by force nor 
perfuafion. Excited by a defire which betrays more 
ardour than prudence, he is refolved to leave his coun¬ 
try, friends, and relations, his aged father, and me whom 
he loved as a father, and whofe company he preferred 

to a refidence at home, and to haften to you whom he 
knows only by name. This precipitation even has an 
appearance of prudence. The young man firft wiffied 

to vifit Conftantinople ; but when I told him that 
Greece, at prefent, is as poor as it was formerly rich in 
learning, he gave credit to my aflertion, and at any rate 

altered his plan, which he could not carry into execu¬ 
tion. He is now defirous of traverfing Calabria, and 
the whole coaft of Italy, diftinguifhed formerly by the 
name of Magna Grsecia, becaufe I once told him that 
there were in that quarter feveral men well fkilled in the 
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Greek language, particularly a monk, Barlaaifl, tutd one Malphig, 
Leo, or Leontius, with whom I was intimately -acquaint- ,^u0, 
ed, and of whom the firft had been fome time m.y fcho- 

lar. In confequence of this propofal, he begged me to 
give him a recommendatory letter to you, as you have 
confiderable influence in that part of the country. This 

requeft I granted, in hopes that the young man, by his 
genius and talents, will afford you fat is faction equal to 
the fervice which you may render to him.” In his let¬ 

ter to Brunus, Petrarch expreffes himfelf as follows: 
‘‘ He is a young man who vviflies to fee the world as I 
formerly did ; but I never reflect on it without horror* 

He is defirousof feeing Rome ; and this defire I cannot 
condemn, as I myfelf have fo often vifited that city, and 

could ftill reviflt it with pleafure. I iufpedt, however, 
that he will venture on a more extenfive ocean, and that 
he imagines to And a fortune where he will, perhaps, meet 
with a fliipwreck. At any rate, he is delirous, he fays, 
of putting his fortune to a trial. I wifh it may be fa¬ 
vourable ; fhould it be adverfe, he is ftill at liberty to 

return to my peaceful, though fmall, haven ; for 1 hang 

out a light during the day as well as the night, to 
guide thofe who quit me through youthful folly, and 
to enable them to find their way back. The ardour 
by which he is impelled muft not be aferibed fo much 

to him as to his age, and is in itfelf commendable. If 
I am not much deceived, the young man loves me and 

virtue in general. He is unfteady, but modeft ; and de¬ 

fences that all good men fhould contribute to his pro- 
fperity as far as they can.” 

From the letters of Petrarch, there is reafon to be¬ 
lieve, that John de Ravenna lived with him only about 

three years in all ; and that he had not attained to the 
full age of manhood when he left him. It appears alfo, 
for this circumftance is very obfeure, that after he quit¬ 
ted him, he wandered about a confiderable time before 
he was fo fortunate as to meet with a protedlor and pa¬ 

tron, at whofe houfe, as he wrote to Petrarch, he at laft 
found a permanent afylum. How long he remained 
with his patron, whom fome believe to have been Car¬ 
dinal Philip, and what happened to him till the death 

of Petrarch in 1374, and for fome years after, is un¬ 
known. The literary monuments of the fourteenth and 

fifteenth centuries fay nothing farther of him till his ap¬ 
pearance at Padua ; where, according to the teftimony 
of Sicco (b), one of the moft celebrated of his fcholars, 
he not only taught the Roman Eloquence, but alfo the 
fcience of moral philofophy, with fuch fuccefs and ap- 
plaufe, and improved his fcholars fo much by his life and 
example, that, according to univerfal opinion, he far ex¬ 

celled all the proleffors of thofe fcicnces who had ever 

before appeared. That he was here of confiderable fer- 
vice'in reviving the ftudy of the Latin language, and of 

the works of the ancient Romans, was acknowledged by 
all his fcholars, and is confirmed by the following tefti¬ 
mony of Blondus (c). 

“ About the fame period, Ravenna produced that 

learned 

(b) Adolefcens turn ego poetas, et inftituta Tullii audiebam. Legebat tunc hac in civitate Padua, literarum 
nutrice, Johannes Ravennas, vir et fan&imonia morum et ftudio ifto excellens, atque fi poteft fine invidia, did ce¬ 
teris, qui magiftri artis hujus in terra Italia ufquam degerent et dodliffimi haberentur, quantum recordari videor, 
omnium judicio prseferendus. Hoc namque a praeceptore non eloquentia modo, quam ex ordine legerit, fed mores 
etiam, ac quaedam bene honefteque vivendi ratio cum dodlrina turn exemplis difeebatur.—Sicco Polentonus, Ap. 

Mehus, 1. c. p. 139. 
(c) Blondi Flavii Forlivienfis Italia illuftrata. Bas. 1559. fol. p. 346. 
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itphig- learned grammarian and rhetorician Johannes, of whom 
Kino. Leonardus Aretinus ufed to fay, that he firft introdu- 

* -v * ce^ *nt;o Jtaly, after a long period of barbarifm, the 
ftudy of the latin language and eloquence, now fo flou- 
rifhing ; a circumftance which deferves to be enlarged 
on in the prefent work. Thofe well acquainted with 
Roman literature know, that after the periods of Am- 
brofe, Jerom, and Auguftine, there were none, or very 
few, who wrote with any elegance, unlefs we add to 
thefe good writers, St Gregory, the venerable Beda, 
and St Bernard. Francis Petrarcha was the firft who, 

-with much genius, and Hill greater care, recalled from 
the dujl the true art of poetry and of eloquence. He 
did not attain to the flowers of Ciceronian eloquence, 
with which many are adorned in the prefent century ; 
but this was owing rather to a want of books than of 
talents. Though he boafted of having found at Ver- 
celli Cicero’s letters to Lcntulus, he was unacquainted 
with the books of that great Roman De Oratore, Quin¬ 
tilian’s Inllitutes, the Orotor, the Brutus, and other 
writings of Cicero. John de Ravenna was known to 
Petrarch both in his youth and in his old age. He 
was not more converfant with the ancients than Pe¬ 
trarch ; and, as far as I know, left no works behind 
him. By his excellent genius, however, and, as Leo- 
nardus Aretinus fays, by the particular difperfation of 
God, he was the preceptor of this Leonardus, of Pe¬ 
trus Paulus Vergeritis, of Annebonus de Padua, of Ro¬ 
bert RofTi, of James Angeli of Florence, of Poggins 
and Guarino of Verona, of Viftorinus, Sicco, and other 
men of lefs note, whom he incited to the ftudy of bet¬ 
ter knowledge, and to imitate Cicero, if he could not 
form them or inflrud them completely. 

“ About the fame time, Manuel Chryfolorns, a rfian 
as virtuous as learned, came from Conftantinople to Ita¬ 
ly, and inftrudted in the Greek language, partly at Ve¬ 
nice and partly at Florence and Rome, all the before 
mentioned fcholars of John de Ravenna. After he had 
continued this inflru&ion for fome years, thofe unac¬ 
quainted with the Greek language, and the ancient 
Greek writers, were eonfidered in Italy as more igno¬ 
rant than thofe unacquainted with the Latin. A great 
many young men and youths were inflamed with an en- 
thufiaftic defire for the works of the ancient Greeks 
and Romans. At the time of the council of Conftance, 
in the beginning of the 15th century, many of my 
countrymen endeavoured, by fearching the neighbour¬ 
ing convents and cities, to difcover fome of the Roman 
manufcripts which had been loft. Poggins firft difco- 
vered a complete copy of Quintilian, which was foon 
followed by the letters of Cicero to Atticus. As our 
youth applied to the ftudy of tliefe works with the ut- 
moft diligence, that celebrated grammarian and rheto¬ 
rician Cafparnius de Bergamo, opened a fchool at Ve¬ 
nice, fuperior to the former, and in which young per¬ 
form were encouraged to ftudy the ancient languages 
and writers. About the fame time flouriflied Petris Pau¬ 
lus Vergerus, Leonardus Aretinus, Robert Rofli, James 
Angeli, Poggins, and Nicolaus de Medici, whom Aretin 
had long inftru&ed. Guarinus alfo had begun to 
Inftruft many at Venice, and Vi&orinus at Mantua, 
when Phillip III. Duke of Milan, recalled Cafparinus 
as his fubje&, from Venice to Padua and Milan. The 
increafing ftudy of ancient literature was much promo¬ 
ted by Gerard Landriano bilhop of Lodi, difcovering 
under fome ruins an old copy of Cicero, written in cha- 
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rafters fcarcely legible, which, among other rhetorical Malphag- 
writings of that great Roman, contained the whole, ^no> t 
books De Oratore, with his Brulis and Orator. This 
faved Cafparinus the trouble of fupplyirig the books of 
Cicero De Oratore, as he had attempted to fupply the 
works of Quintilian. As no one was found in all Mi¬ 
lan who could read this @ld manufcript of Cicero, an 
ingenious young man of Verona, named Cafmus, was 
fo fortunate as firft to tranferibe the books De Oratorey 
and to fill all Italy with copies of a work which was 
univerfally fought for with the utmoft avidity, I my- 
felf, in my youth, when I went to Milan on the bufi- 
nefs of my native city, tranfcribed, with as much ar¬ 
dour as fpeed, the Brutus of Cicero, and fent copies of 
my tranfcription to Guarinus at Verona, and to Leo¬ 
nard Juftiniani at Venice ; by which means this work 
was foon difperfed all over Italy. By thefe new works 
eloquence acquired new fire ; and hence it happens, that 
in our age people fpeak and write better than in the 
time of Petrarch. The ftudy of the Greek language, 
befides the abundance of new and ufeful knowledge 
which it difclofed, was attended with this great advan¬ 
tage, that many attempted to tranfiate Greek works 
into Latin, and thereby improved their ftyle much more 
than they could have done without that practice. Af¬ 
ter this period, fchools for teaching the ancient langua¬ 
ges increafed in Italy, and flouriflied more and more. 
Moil cities had fchools of this kind ; and it gives one 
pleafure to obferve, that the fcholars excelled their ma¬ 
ilers, not only when they left them, but even while they 
were under their tuition. Of the fcholars of John de 
Ravenna, two of the oldeft, Guarinus and Vidtorinus, 
the former at Venice, and the latter at Mantua, Vero¬ 
na, Florence, and Ferrara, inltru&ed an immenfe num¬ 
ber of pupils ; and among thefe, the Princes of Ferrara 
and Mantua. George of Trebifonde, when he lectured 
at Rome, had for his auditors, befides Italians, many 
French, Spaniards, and Germans, among whom fome- 
times there were men of rank and eminence. Francif- 
cus Phileiphus, who had been taught at Conftnntinople 
by Chryfoloras himfelf, inilru&ed a great many young 
men and youths in the Greek and Latin languages at 
Venice, Florence, Siena, Bologna, and, kill of all, at 
Milan.” In the above quotation, the (hare which John 
de Ravenna had in reviling and diflufing a knowledge, 
not only of the Roman, but alfo of the Grecian litera¬ 
ture, is fo clearly reprefented, that no farther teftimony 
is necefiary to eftablifh his claim to celebrity. 

After John de Ravenna had taught at Padua, lie re¬ 
moved for the like purpofe to Florence ; where, as ap¬ 
pears, he inftrudled young people for fome time, with¬ 
out being expreftly invited by the government, and 
without being publicly paid for his labours. In the 
beginning of his refidence at Florence, he feems to have 
been recommended by Colucius to the learned Charles 
de Malateila. “ There lives here at prefent (fays Co¬ 
lucius, in one of his letters) a teacher of great merit, 
John de Ravenna.—He is (continues he), of mature 
age ; irreproachable in his manners, and fo difpofed in 
general, that if you receive him, as I hope and wiih, 
among the number of your intimate friends, you will, 
find him an agreeable and incomparable aftiftant to you 
in your labours, and ftudies. What can be more defi- 
rable to you than to poflefs a man who will- lucubrate 
and labour for you ? and who, in a fhort time, can com¬ 
municate to you what yom could not obtain by your 

own 
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Maiphag- own exertions without great difficulty. I do not know 

whether you will find his like in all Italy ; and I there- 
t VIJ c,_ fore with, that, if you confide in my judgment, you will 

receive John de Ravenna in the room of your late learn¬ 
ed friend James de Alegretti.” It is not known whe¬ 
ther John de Ravenna went to refide with Malatefta or 
not. It is, however, certain, that the former, in 1397 
(the fame year in which Manuel Chryfoloras came to 
Florence), was invited thither by the magiftrates of 
that city, with the promife of an annual falary, to in- 
ilrndl young people in the Roman language and elo¬ 
quence ; that John de Ravenna, at the period when he 
entered into this honourable engagement, was 45 years 

of age ; and that the feholars of John de Ravenna were, 
at the fame time, feholars of Chyfoloras. Saluratus 
Colucius, in all probability, was the caufe of this invita¬ 
tion, as he was acquainted with the fervices of John 
de Ravenna, and knew how to appreciate them. “ We 
know (fays lie), in one of hisletters to Johnde Raven¬ 
na), and all who refpedl you know alfo, that none of 
the moderns, or even ancients, approached fo near to 
Cicero as you ; and that to the moll wonderful beauty 
and powers of fpeech, you join the deepeft knowledge.” 

John de Ravenna, like Chryfoloras, and molt of the 
teachers of the Greek and Roman languages in the be¬ 

ginning of the fifteenth century, was, no doubt, engaged 
at firft only for a few years ; when thefe were elapfed, 
the engagement was renewed, perhaps for the lafb time, 
in 1412, and he was bound, befides teaching the Ro¬ 
man eloquence, to read publicly, and explain in the ca¬ 

thedral, on feftivals, the poems of Dante. John de Ra¬ 
venna did not long furvive the above renewal of his en¬ 

gagement ; for an anonymous writer, who, in 1420, fi¬ 
ll ifhed A Guide to Letter-writing, according to the Prin¬ 

ciples of John de Ravennafpeaks of his preceptor as 
of a man not then in exiftence. 

MALT. See Brewing (Encycl.), where a full ac¬ 

count is given of Sir Robert Murray’s method of malt¬ 
making, together with fome valuable obfervations on 
malt by Mr Richardfon of Hull. In a late edition of 

this latter gentleman’s 'Theoretic Hints on Brewing, we 
are told, that Mr Edward Rigby of Norwich is of opi¬ 

nion, that the mere exficcation of corn is not the only 
objedl obtainable by drying it on the kiln, but that fome 
portion of the faccharum of malt is the effedl of that 
procefs. “ The operation of kiln drying the malt (fays 

Mr Rigby) is as follows;—The grain is fpread thick 
upon a floor made of flat bricks [tiles), or iron plates, 
which are full of perforations ; immediately under this 
floor is the oven or furnace, in whieh is a large fire 
made of coahs, cinders, or, in fome plaees, billet wood ; 
a current of air, at the mouth of the furnace, keeps up 
the combo (lion of the coaks, and the air which is phlo- 
giflicated by their burning, and which, in a common 
fire-place, rifes up the chimney, pafies, in this inftance, 
through the apertures in the floor, and penetrates the 
whole flratum of malt before it can pafs into the exter¬ 
nal air. Under thefe circumftances, it is evident, that 
the interflices of the malt muft he filled with phlogiftic 
air ; and as the grain ufually remains in this fituation 
about two days, it is obvious, that if it have the power 

' of abforbing phlogifton, it certainly muft do it when 
fo long in contact with it. And that the malt does 
really imbibe fome of this principle, is not only probable 

on the general ground of the truth of the preceding 

theory, but, I believe, it will be found, that the phlo- Malt. 
gifticated air which rifes from the burning fubftances 
underneath, is corrected in palling through the malt ; 
for without its being meliorated by this or fome other 

caufe, it is evident that the air in the kiln-chamber, 
fiiore efpecially the lower ftrata of it, mull be noxious, 

and probably even fo much fo as to be unfit for respira¬ 
tion and combuftion. But fo far from this being the j 
cafe, I am informed, that workmen will lie and lleep I 
many hours on the malt in this fituation without'fufter- 
ing any inconvenience. And after mentioning this, it 
is fcarcely neceffary to add, that I find alfo, by experi¬ 
ment, that a candle will burn perfe&Iy well in the air 
which is immediately on the furface of the malt. 

“ Were heat alone fufficient for the purpofe of com¬ 
pleting the operation of malting, it certainly might be 

applied in a much more cheap way than is at prefent 
done ; for the floor on which the grain is laid might, 
unqueftionably, be heated equally without there being 
perforations in it, as with them. In which cafe, one 
kind of fuel would be as good as another ; and, confe- 

quently, the prefent expence of previoufly burning the 
coals, to convert them into coaks or cinders, might be 
faved. 

“ But, admitting that the application of phlogifton 
to the malt, as well as heat, is requifite in this opera¬ 
tion, the neceftity of thefe perforations becomes evident, 
and alio the propriety of previoufly burning the coals 
in fuch a way, that all the water, and thofe other hete¬ 

rogeneous particles which compofe fmoke and foot, may 
be difiipated ; for thefe, merely as fuch, would obviouf. * 
ly contribute little to the pklogiftication of the malt, 
and would evidently impart fome offenfive flavour, if not ‘ 
fome obnoxious quality to it. 

“ Reafoning from the above premifes (Mr Rigby" 
concludes), it would feem, that as all the farinaceous 
parts of the barley are feldom diffolved in brewing, and 

the grams which are left have ufually the difpofition to 

become four, thereby rnanifefting fome of the acid prin¬ 
ciple to be {till exifting in them, it is not improbable 
but fome further faccharine matter might be obtained 

from the grain by another expofure to phlogifticated 
air, or, in other words, by being once more laid on the 
kiln.” 

This is indeed fo far from being improbable, that we 
think it muft infallibly be the cafe. Sugar, it is well I 
known, confifts of oxygen, hydrogen, and carbon (fee 
Chemistry in this Supplement, n° 466.) ; but from the 
difpofition of the grains to become four, it is plain, that 
after the procefs of brewing they Hill retain much oxy¬ 
gen ; and tlie azotic gas, which is here called phlogifti¬ 
cated air, there is every reafon to believe contains both 

hydrogen and carbon. Thefe, therefore, uniting with 
the oxygen of the grains, muft make an addition to the 

faccharine matter. This has, indeed, been found to be 1 
the fadt by Mr Richardfon, who, in confequence of Mr 
Rigby’s fuggeftion, was induced to brew a fmall brew¬ 
ing of malt, of ten quarters only, and flopping the pro¬ 
cefs when, according to his general pra&ice, one extradl 

was Hill due, he ordered the grains to be laid upon One 

of his malt-kilns, and cinders to be applied the fame as j 

for drying of malt. This was continued for two days 
and a half, when the grains, being perfectly dried, were 
put into lacks, and, when cold, returned again into the 

mafh-tun. The event, in fome meafure, jnftified Mr 

Rigby’s ! 
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Rigby1* cxpe&ation ; for the produce of fermentable 
matter was confiderably more than he had reafon to 
conclude would have been the cafe, had the extra# been 

made in immediate fuccefiion, as it would have been in 
the ordinary courfe of his pradlice. He attempts, in¬ 
deed, to account for it in a way very different from 

ours ; but though we have the highefl confidence in Mr 
Riehardfon as an experienced brewer, we mult fome- 

tirnes beg leave to think for ourfelves as chemilts. Like 
a man of fenfe, however, and a man of fcience, he fays, 
u [ am fo well fatisfied with the event of this experi¬ 

ment, that I (hall probably be inclined, on fome future 
occafion, to repeat it, in various kages of the procefs. 

The fine lively froth on the furface of the wort, in the 
underback, added to its tranfparency and good flavour, 

are circumflances which induce me to thank Mr Rigby 
for the hint, which, it is not improbable, may be ap¬ 
plied to fome ufeful purpofe, in certain fituations which 
fometimes occur in the brewing trade.99 

MAMMALUKES, Mamalucs, Mameloucs, or 
Mamluks, were a dynaky that reigned for a confiderable 
time in Egypt, and of which fome account has been 

given in that article (Encycl ) A fuller account of 
them muft, however, be acceptable to our readers, as, 
fince their connections with the French, they have at¬ 

tracted confiderable attention. 
They were firfl introduced into Egypt, as we have 

already obferved, by Saladine, who, when he had it in 
contemplation to befiege Jerufalem, very naturally en¬ 

deavoured to colleCt the mod forcible means to accom- 
plifh fo deferable an end ; and, in confequence, obferving 

that the ancient inhabitants of Egypt were, from their 
effeminate mode of education, and the quiet and tran¬ 

quil habits of their lives, much litter for tliofe occupa¬ 
tions in which they delighted, namely, the arts, mer¬ 

chandize, and mechanics, than military taCiics and mili¬ 

tary toil, he refolved, as little as poflible, to employ or 

depend upon them. 
This refolution {Emulating him to procure a hardier 

race of foldiers, he therefore commiffioned agents to 
treat with the Circafiians, by the Lake of Maeotis, near 

Tawrica Cherfonefas, whence, about the year 1176, 
they purchafed more than a tlioufand flaves. Men inu¬ 

red to hardfhip, nurtured in the lap of toil and dangtr, 

and bred from tlieir infancy to war, which was to them 
rather than an inkin# than a fcience, as the continual 

incurfions of the Tartars rendered felf-defence, in their 

fituation, abfolutely neceffary. 
Thefe Haves Saladine trained to military difcipline, 

and, at the fame time that he made them renounce 

Chrikianity, had them inftruCfed in the Mahometan re¬ 
ligion ; and although he prohibited them from marry¬ 

ing, he allowed them an unbounded licenfe with refpe# 
to defultory gallantry. What progrefs. they made in 

the do#rines of the Alcoran, whether the tenets of 
that facred volume effeCfually eradicated all* their firfl 

principles, is uncertain ; but it is certain, that in time 
they became excellent foldiers, and that the military 
glory of Saladine, which was feebly fupported by the 

native Egyptians, expanded in the hands of the Mame¬ 
loucs, who extended their conquefls on every fide, un¬ 

til, pervading the Holy Land, they entered in the plain 

of Aflcelon. 
Thefe Mameloucs, who were continually adding to 

their numbers, in procefs of time became naturalized 
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to the country 5 and, as it has been obferved, they ex- Mamma- 
celled the Egyptians in ilrength of body, in military , lul;es< i 

difcipline, in their {kill in horfemanfliip, and in courage ; 
fo they, by the liberality of their generals, and the plun¬ 

der of cities and provinces, alfo excelled them in wealth, 
in fa61, their mode of education fitted them for the 
moll dangerous and adventurous enterprifes, and, from 
being the Haves, enabled them in time to become the 

makers of even the Turks, by whom they had original¬ 
ly been purchafed. 

After the death of Saladine, who left the kingdom 
to his brother, they rofe to kill greater importance than 
they had acquired during his reign, and continued, if 
not abfolutely to govern, yet, like the Roman foldiers 
in the time of Pertinax, Alexander, and Valerian, to 
awe the monarch. 

This influence continued through the reigns of five 
fuccefiive Caliphs, until that of Melachfala, the lak of 
the pokerity of Saladine, who being at war with the 
Arriilians, and, at the fame time, wifhing to reprefs the. 
enormous power of the Mameloucs, purchafed Haves 
from all the furrounding countries, whom, in.imitation 

of his ancekor, he armed and appointed to defend his 

dominions. The event of this meafure was exactly 
what might have been expedled. Melachfala was, in 
confequence of a confpiracy betwixt his new and his old 
foldiers, flain ; and Turquemenus, the leader of this mu¬ 

tiny and rebellion, hailed by the title of Great Sultan 
of Egypt. With him began the government of the 
Mameloucs, about the year 1250 ; which had the next 
year gathered fuch krength, that it was thought necef¬ 
fary, in order to reprefs thofe exuberances to which new ’ 

formed governments are liable, and bring it nearer to a 

fykem, to caufe the following articles, in the form of a 
charter, to be fubfcribed to by tlieir principal leaders, 
as an a# of the whole people :—“ ik. That the Sul¬ 
tan Hiould be chofen from the body of Mameloucs; 2dly, 
That none Hiould be admitted into tlie order that were 

by birth either Jews or Turks, but only Chrikian cap¬ 
tives ; 3dly, That the native Egyptians Hiould not be 
permitted to ufe, or have, any weapons, except the in- 
kruments of agriculture.” 

Turquemenus, as is frequently the practice with thofe 
that experience a hidden elevation, endeavoured to kick 
down the ladder by which he had been raifed ; or, in 
other words, his carriage was fo haughty and difdainful 
to his former companions, that he was by them, or ra¬ 
ther by one of them named Clotlio, fuddenly flain ; for 
which the murderer was rewarded with his fceptre. 
After him fucceeded a long race of princes, many or 

whom were as eminent for their talents as for their va¬ 
lour ; among whom, the name of Caitbeius has been 
tranfmitted to us as that of the greatefl flatefinan and 

general of his age ; but, as every one who confiders the 
materials of which the government was cdmpofed, mull 
rather wonder that it exiked fo long, than tliat.it Ihould, 

through almok the whole courfe of its operation, be 

expofed to all the various evils and diflrefles arising 
from a long train of fedition and tumults, fo he muk 

lament that it fhould expire in the reign of one of their 

wifek and bek monarchs ; yet it is fome confolation to 
refle#, that Campfon, the lak Sultan of the Mame¬ 

loucs, was not murdered by his own fubjefls,‘ but having 

for many years governed the kingdoms of. Egypt, Ju¬ 

dea, and Syria, in a manner that has excited the praife 

X «f. 
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of the hilloric pen, he, oppreffed with age and difeafe, 
and encumbered with his armour, funk upon the held 

'of battle, and, with his laft breath, yielded the vtaory 

to the fortunate Selim. # 
With this monarch, who expired January 20, 1510, 

ended the government of the Mameloucs, after it had 

continued 276 years; for although an attempt was 
made by Tomumby to get himfelf declared Sultan, m 
which attempt he a&ually fucceeded fo far as to be in¬ 
verted with the title, yet he was foon after defeated by 
the victorious Selim. He was then forfaken by his 
ttoops, taken and executed ; while the Mameloucs, bro¬ 

ken and d if per fed, it was the policy of Selim to rally, 
and, by offers too tempting to be by them refufed, en¬ 
gage in his fervice. The ufe of thefe Soldiers foon be¬ 
came fufficiently apparent to the Tnrkifti Emperors, to 
Simulate them to augment their number, enlarge their 
fphere of a&ion, and combine them elofer to the ftate, 
by the allowance of ft ill greater privileges and advanta¬ 

ges than they had before enjoyed. 
The lieys were ordained to be chofen from among 

them ; and the Pa(ha, or chief governor for the Porte, 
was to {hare his power with thofe Beys, and even to 
continue in office no longer than fliould be agreeable to 
their collefiive will. At firft the power of the Pafha 
was very extenfive ; but, by the iutrigues and ambition- 
of the Beys, it has been reduced almoft to a cypher. 
It was rather of a civil than military nature. He was 
always prefident of the Divan, which was held in the 
caftle where he refided. But that council now com¬ 
monly meets in the palace of one of the chief Beys, ex¬ 
cept when a firman or mandate is received from Conftan- 
tiuople, when the Beys are fummoned to the caftle, to 
hear the commands of the Porte. The few who attend, 
as foon as the reading i$ finifhed, anfvver, as is ufual, 
“ Efmana wa taana“We have heard, aud we obey.” 
On leaving the caftle, their general voice is “ Efmana 
<ua anvfina” “ We have heard, and (hall difobey.” 

In the year 1791, Salah Aga, a flave of Murad Bey, 
was deputed from the government of Egypt to nego- 
ciate their peace with the Porte. He carried prefents 
of horfes, rich ftufTs, &c. A fpontaneous tribute, which 
the Porte was in no condition to enforce, implied obli¬ 
gation on the part of the latter. He was well received, 
and afterwards was appointed Waquil es Sultan, agent 
or attorney to the Sultan in Cairo. It is probable 

this office was given him to incline him to fecond the 
efforts of the Court in difun it ing the Beys ; but it was 
ineffectual. Thefe had formerly experienced the evils 
of divifion, and now were united by common intereft, 
grown rich, and well provided with flaves ; fo that no 
tribute has iince that time found its way to Conftanti- 
liople. 

The Mameloucs remain, as they have ever been, mi¬ 
litary flaves, imported from Georgia, Circaffia, and Min- 
grelia. A few have been prifoners, taken from the 
Auftrians and Rufiians, who have exchanged their reli¬ 
gion for an eftablifhment. The Beys give general or¬ 
ders to their agents at Conftantinople to purchafe a 
certain number every year; and many are brought to 

Egypt by private merchants on fpeculation. When 
the fupply proves infufficient, or many have been ex¬ 
pended, black flaves from the irfterior of Africa are fub- 
ftituted, and, if found docile, are armed and accoutred 
like the reft. 

3 MAM 
Particular attention is paid to the education of thefe Mamma, 

favoured flaves. They are inftruaed in every exercife, lukc8^ 
of agility or firength, and are, in general, diftinguiftied 
by the grace and beauty of their perfons. The grati¬ 
tude of the difciples is equal to the favour of their ma¬ 
tters, whom they never quit in the hour of danger. If 
they have a difpofition for learning, they are taught the 

ufe of letters, and fome of them are excellent feribes ; 
but the greater part neither can read nor write. A 
itriking example of which deficiency is obfervable in 

Murad Bey himfelf. 
The inferior Mameloucs conftantly appear in the mi¬ 

litary drefs, and are commonly armed with.a pair of 
piftols, a fabre, and a dagger. They wear a peculiar 
cap of a greenifli hue, around which is wreathed a tur¬ 
ban. The reft of their drefs refembles that of other 
Mahomedan citizens, and is reftri£ted to no particular 

colour; but another Angularity is, their large drawers 
of thick Venetian cloth, of a crimfou colour, to which 
are attached their flippers of red leather. On horfe- 
back they add to their arms a pair of large horfe pi¬ 
ftols, and the dubbus or battle-axe. In battle, many of 
them wear an open helmet, and the ancient ring ar¬ 
mour of interwoven links of fteel, worn under part of 

their drefs, and thus concealed. Thefe are dear; fome- 
cofling 500 piaftres, or about L. 40. Some of times 

them are made at Conftantinople, others in Perfta. 

Their horfes are of the fineft Arabian breed, and are of¬ 
ten purchafed at three or four purfes, L. 150 to L. 200 

Iterling. 
They have no pay, as they eat at a table in thehoufe 

of their matter the Bey, Cafhef, or other officer. Any 
military officer may purchafe a flave, who becomes ipfo 
fatto a Mameloue. The name, from malek, to poffefs, 
implies merely a perfon who is the property of another, 
After a proper education, the candidate thus conftitu- 

ted a Mameloue, receives a prefent of a horfe and arms 
from his mailer, together with a fuit of clothes; which 
is renewed every year in the month Ramadan. The 

generofitv of their matters, and rewards or extortions 
from others, afford them fupplies of money, either for 

avarice or debauchery. Some of them, admitted to pe¬ 
culiar favour by the Beys, as chafnadars, or purfe-bear- 

ers, &c. acquire great wealth. They are rather gay 
and thoughtlefs than infolent, fond of fliow, and unprin¬ 
cipled in* their means of acquiring it. They feldoirs 
marry till they acquire fome office. 

Though born of Chriftian parents, they feem highly 
fatisfied with their condition, which they have been 
known to refufe to exchange for freedom. The ma¬ 

jority are regarded by the Arabs as little, (tri 61 in the 

principles or duties of Mohamedifm. It is worthy of 

remark, that though the Mameloucs, in general, be 
ftrong and perfonable men, yet the few who marry very 

feldom have children. As the fon, even of a Bey, is 
not honoured wirh any particular coniideration, the wo¬ 

men, perhaps, procure abortions. Of eighteen Beys, 
with whofe hiftory Mr Browne was well acquainted, 
two only had any children living. 

Hardy, capable of every fatigue, of undaunted, cou¬ 
rage, and eminent fkill in horfemanfliip and the ufe of 

the fabre, the Mameloucs may be regarded as by far 
the beft troops in the Eaft. But in a regular battle, 

condu6ted by manoeuvres, and large or rapid movements, 
they are equally inferior to European troops. 

Being 
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MAN 
Being diftinguiflied by favouritifm or merit 

melouc becomes a Cafhef, and iir time a Bey. The 
_( chief caufe of preference arifes from political adherence 

to fome powerful leader. 
Before the inyafion of Egypt by the French (See 

Resolution, SuppL), the Government of Cairo, and 
indeed of the whole country, was vetted in 24 Beys ; but 
the Porte has fince endeavoured to deprive them of all 

power ; with what fuccefs is not yet perfe&ly known. 
MAN, has been confidered in a great number of par¬ 

ticulars under the title Man (Encycl). ; but a reference 
was made from that article to the article Varieties of 
the Human Species, which was, after all, omitted entirely. 

Perhaps enough has been faid on the varieties of the 

human fpecies in the articles Complexion and Negro 

(Encycl.) ; hut as infidel ignorance is perpetually pre¬ 
tending, that the diminutive Icelanders, the ugly Ef- 
quimaux, the woolly-headed Negro, and the copper-co¬ 
loured American, could not have defcended from one 
original pair, either of European complexion or of Hin¬ 

doo fyrnmetry—it may not be improper, in this place, to 

fhew the weaknefs of this popular objection to the Mo- 
faic hiftory of the origin of man. This has been done 
in fo fatisfa&ory a manner, by ProfefTor Blumenbach, 
that we fhall content ourfelves with laying his obferva- 

tions before our readers, convinced, as we are, that they 
are intelligible to every capacity, and that they will carry 

convi&ion to all wha are not the flaves of prejudice. 

'hit. Mag. “ Some late writers on natural hiftory (fays the Pro- 
ol. iii. 
.284. 

feffor) feem doubtful whether the numerous dittind 

races of men ought to be confidered as mere varieties, 
which have arifen from degeneration, or as fo many fpe¬ 

cies altogether different. The caufe of this feems chief¬ 

ly to be, that they took too narrow a view in their re- 

fearches ; feledled, perhaps, two races the moft different 
from each other pofiible, and, overlooking the interme¬ 

diate races that formed the connecting links between 
them, compared thefe two together; or, they fixed 

their attention too much on man, without examining 
other fpecies of animals, and comparing their varieties 

and degeneration with thofe of the human fpecies. The 

firft fault is/ when one, for example, places together a 
Senegal negro and an European Adonis, and at the 

fame time forgets that there is not one of the bodily 
differences of thefe two beings, whether hair, colour, 

features, &c. which does not gradually run into the 
fame thing of the other, by fuch a variety of (hades, 
that no phyfioiogift or naturalift is able to ettablifh a 

certain boundary between thefe gradations, and confe- 

quently between the extremes tliemfelves. 
“ The fecond fault is, when people reafon as if man 

were the only organifed being in nature, and conffder 

the varieties in his fpecies to be ftrange and problemati¬ 
cal, without reflecting that all thefe varieties are not 
more ftriking or more uncommon than thofe with which 
fo many thoufands of other fpecies of organifed beings 

degenerate, as it were, before our eyes.” 
As what we have faid under the articles Complexion 

and Negro may be fufficient to warn mankind againft 

the firft error, and at the fame time to refute it, we ha- 
ften to refute the fecond by our author’s companion be¬ 

tween the human race and that of fwine. 
“ More reafon8 (fays he) than one have induced me 

to make choice of fwine for this comparifou ; but, in 
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the Ma- particular, becaufe they have a great (imilarity, in many 

refpedts, to man : not, however, in the form of their 
entrails, as people formerly believed, and therefore ftu- 

died the anatomy of the human body purpofely in 
fwine ; fo that, even in the laft century, a celebrated 
difpute, which arofe between the phyficians of Heidel¬ 
berg and thofe of Durlaeh, refpecting the poiition of 

the heart in man, was determined, in eonfequence of or¬ 
ders from government, by infpedling a fow, to the great 
triumph of the party which really was in the wrong. 
Nor is it becaufe in the time of Galen, according to re¬ 
peated affertions, human flefh was faid to have a tafte 

perfectly fimilar to that of fwine ; nor becaufe the fat 
and the tanned hides of both are very like to each 
other; but becaufe both in regard to the oeconomy os 
their bodily ftru&ure, taken on the whole, fhew unex¬ 
pectedly, on the firft view, as well as on clofer examina¬ 

tion, a very ftriking fnnilitude. 
“ Both, for example, are domellic animals ; both om- 

nivora ; both are difperfed throughout all the four quar¬ 
ters of the world ; and both confequently are expofed, 

in numerous ways, to the principal caufes of degenera¬ 
tion arifing from climate, mode of life, nourifhment, 

&c. ; both, for the fame reafon, are fubject to many 
difeafes, and, what is particularly worthy of remark, to 
difeafes rarely found among other animals than men and 

fwine, fuch as the ftone in the bladder; or to difeafes 
exclufively peculiar to thefe two, fuch as the worms 

found in meafled fwine. 
“ Another reafon (continues he) why I have made 

choice of fwine for the prefent comparifon is, becaufe 
the degeneration and defeent from the original race are 

far more certain in thefe animals, and can be better 

traced, than in the varieties of other domeftic ani¬ 
mals. For no naturalift, I believe, has carried his feep- 

tfcifm fo far as to doubt the defeent of the domeftic 
fwine from the wild boar ; which is fo much the more 

evident, as it is well known that wild pigs, when caught, 
may be eafily rendered a3 tame and familiar as domeftic 
fwine : and the contrary alfo is the cafe *, for if the lat¬ 
ter by any accident get into the woods, they as readily 
become wild again ; fo that there are inftances of fuch 

animals being (hot for wild fwine ; and it has not been 
till they were opened, and found caftrated, that people 
were led to a difeovery of their origin, and how, and at 
what time, they ran away. It is well afeertained, that, 
before the difeovery of America by the Spaniards, 
fwine were unknown in that quarter of the world, and 

that they were afterwards carried thither from Europe. 
All the varieties, therefore, through which this animal 
has fince degenerated, belong, with the original Euro¬ 
pean race, to one and the fame fpecies ; and fince no 
bodily difference is found in the human race, as will 
prefently appear, either in regard to ftature, colour, the 

form of the cranium, &c. which is not obferved in the 
fame proportion among the fwine race, while no one, 
on that account, ever doubts that all thefe different 
kinds are merely varieties that have arifen from degene¬ 

ration through the influence of climate, &c. this com¬ 
parifon, it is to be hoped, will filence thofe fceptics who 

have thought proper, on account of thefe varieties in 
the human race, to admit more than one fpecies. 

“ With regard to ftature, the Patagonians, as is well 

known, have afforded the greateft employment to an- 

X 2 thropologifts# 
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thropologids. The romantic tales, however, of the old 

* travellers who give to thefe inhabitants of the fouthern 
extremity of America a flat lire of ten feet and more, 

are fcarcely worth notice ; and even the more moded 
relations of later Englifh navigators, who make their 
height from fix to feven feet, have been doubted^ by 
other travellers, who, on the fame coafl, fought for fuch 
children of Enoch in vain. But we (hall admit every 
thing faid of the extraordinary fize of thefe Patagonians 
by Byron, Wallis, and Carteret ; the firfl of whom af- 
figns to their chief, and feverals of his attendants, a 
height of not lefs than feven feet, as far as could be de¬ 
termined by the eye ; the*fecond, who afferts that he 
adlually meafured them, gives- to the greater part of 

them from 5 feet 10 inches to 6 feet ; to fome 6 feet 
5 inches, and 6 feet 6 ; but to the tailed, 6 feet 7 inch¬ 
es : and this account is confirmed by the lad-mentioned 
of the above circumnavigators. Nov/, allowing this to 
be the cafe, it is not near fuch an excefs of dature as 
that obferved in many parts of America among the 
fwine, originally carried thither from Europe ; and of 
thefe I (ball mention in particular thofe of Cuba, which 
are more than double the fize of the original dock in 

Europe. 
“ The natives of Guinea, Madagafcar, New Holland, 

New Guinea, &c. are black ; many American tribes 
are reddifh brown, and the Europeans are white. An 
equal difference is obferved among fwine in different 
countries. In Piedmont, for example, they are black. 
When 1 paffed (fay our author) through that country, 
during the great fair for fwine at Salenge, I did not 
fee a fingle one of any other colour. In Bavaria, they 
are reddifh brown ; in Normandy, they are all white. 

“ Human hair is, indeed, fomewhat different from 
fwine’s bridles ; yet, in the prefent point of view, they 
may be compared with each other. Fair hair is foft, 
and of a filky texture ; black hair is coarfer, and among 

feveral tribes, fuch as the Abyflinians, Negroes, and the 
inhabitants of New Holland, it is woolly, and mod fo 
among the Hottentots. In the like manner, among the 
white fwine in Normandy, as I was affured by an in¬ 
comparable obferver, Sulzer of Ronneburg, the hair 
©n the whole body is longer and fofeer than among o- 
ther fwine ; and even the bridles on the back are very- 
little different, but lie fiat, and are only longer than the 
hair on the other parts of the body. They cannot, 
therefore, be employed by the brufh makers. The dif¬ 
ference between toe hair of the wild boar and the do- 
medic fwine, particularly in regard to the fofter part 

between the drong bridles, is, as is well known, dill 
greater. 

“ The whole difference between the cranium of a 
Negro and that of an European, is not in the lead de¬ 
gree greater than that equally driking difference which 
exids between the cranium of the wild boar and that of 
the domedic fwine. Thofe who have not obferved this 
m the animals themfelves, need only to cad their eye 
on the figure which Daubenton has given of both. 

“ I fhall paf3 over (fays our author) lefs national va¬ 
rieties which may be found among fwine as well as 
among men, and only mention, that I have been allured 
by Mr Sulzer, that the peculiarity of having the bone 
of the leg remarkably long, as is the cafe among the 

Hindoos, has been remarked with regard to the fwine 
in Normandy. * They dand very long on their hind 

legs (fays he, in one of his letters) ; their back, there¬ 
fore, is higbed at the rump, forming a kind of inclined 
plane ; and the head proceeds in the fame direction, 
fo that the fnout is not far from the ground.’ I fhall 
here add, that the fwine, in fome countries, have dege¬ 
nerated into races which in fingularity far exceed every 
thing that has been found drange in bodily variety 
among the human race. Swine with folid hoofs were 
known to the ancients, and large herds of them are 
found in Hungary, Sweden, Scc. In the like manner, 

the European Swine, fird carried by the Spaniards, in 

1509, to the ifland of Cuba, at that time celebrated for 
its pearl fifhery, degenerated into a mondrous race, 
with hoofs which were half a fpan in length.” 

From thefe fa£ls our author concludes, that it is ab- 

fnrd to allow the vad variety of fwine to have.defcend- 
ed from one original pair, and to contend that the va¬ 
rieties of men are fo many didfndl fpecies. 

MANDING, a large date in the interior of Africa,, 
of which the only fatisfadlory account that we have 

is by Mr Park, who, for feveral months, was hofpi- 

tably entertained in Kamalia, one of its towns, fituated 
in 12° 40'N. Lat. and 6° 40'W. Long.- The go¬ 
vernment; of Manding appeared to our author to be a 
fort of republic, or rather an oligarchy. Every town 
is indeed governed by a chief magidrate called Manfa, 
which ufually fignifies king ; but the chief power of the 

date, in the lad refort, is lodged in the affembly of thefe 

manfas (a). The cafe, however, is different in other 
countries, which are occupied by people who have emi¬ 
grated from Manding ; for in all the Mandingo dates 

near the Gambia, the government is monarchical, thov 
the power of the fovereign is by no means unlimited. 

As Mr Park’s route was confined to a tra£l of coun¬ 
try, bounded nearly by the 12th and 15th parallels of 
latitude, the climate throughout the whole was nearly* 
the fame as that of Manding, and extremely hot : Yet, 

where the country afeended into hills, he found it com¬ 
paratively cool and pleafant; though none of the di- 

drids which he traverfed could be called mountainous. 
About the middle of June, the hot and fultry atmo- 
fphere is agitated by violent guds of wind (called torna¬ 
does), accompanied with thunder and rain. Thefe ufher 
in what Is denominated the rainy feafon ; which conti¬ 

nues until the month of November. During this time, 
the diurnal rains are very heavy ; and the prevailing 

winds are from the fouth-wed. The termination of the 
rainy feafon is like wife attended with violent tornadoes; 

after which the wind fhifts to the north-ead, and conti¬ 

nues to blow from that quarter during the .red of the 
year. 

Man, 
Manding 

T.ot(m.:fcfee?his meaning™0HeaS;sWthat T^’T7 5- B.ut.wc a.re not fure that have 
hody ; but we think, that by the whole hndv mud i^°Wer ° v 6 °^Sec* 10 ^ of that whole 
could not be called an oligarchy. ^ C meant ti,e k°$y Manfas, otherwife the government 
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Jindin*. When the wind fets in from the north-eafl, it pro- 

duces a wonderful* change in the face of the country. 
The grafs foon becomes dry and withered ; the rivers 

fubfide very rapidily, and many of the trees fhed their 
leaves. About this period is commonly felt the har- 

maitan, a dry and parching wind, blowing from the 

north-eaft, and accompanied by a thick fmoky haze; 
through which the fun appears of a dull red colour. 

This wind, in pafling over the great defert of bahara, 
acquires a very ftrong attraction for humidity, and 

parches up every thing expofed to its current. It is, 
however, reckoned very falutary, particularly to Euro¬ 

peans, who generally recover their health during its con¬ 
tinuance. The truth of this our author experienced 

both at Kamalia and Pifania, when he had been brought 

to the very brink of the grave by ficknefs. 
Whenever the grafs is fufficiently dry, the negroes 

fet it on fire ; but in Ludamar, and other Moorifh 

countries, this practice is not allowed; for it is upon 
the withered ftubble that the Moors feed their cattle 

until the return of the rains. The burning of the grafs 

in Handing exhibits a fcene of terrific grandeur. “ In 

the middle of the night (fays Mr Park), I could fee the 
plains and mountains, as far as my eye could reach, va¬ 

riegated with lines of fire ; and the light reflected on 

the fky made the heavens appear in a blaze. In the 
day time, pillars of fmoke were feen in every direction ; 

while the birds of prey were obfcrvcd hovering round 
the conflagration, and pouncing down upon the fnakes, 

lizards, and other reptiles, which attempted to efcape 

from the flames.” This annual burning is foon followed 

by a frefh and fweet verdure, and the country is there¬ 

by rendered more healthful and pleafant. 
Though many fpecies of the edible roots, which 

grow in the Weft India iflands, are found in Africa, 

yet our traveller never faw, in any part of bis journey, 
either the fugar cane, the coffee, or the cocoa tree ; nor 

could he learn, on inquiry, that they were known to 
the natives. The pine-apple, and the thoufand other 
delicious fruits which the induftry of civilized man (im¬ 

proving the bounties of nature), has brought to fo great 

perfection in the tropical climates of America, are here 
equally unknown. He obferved, indeed, a few orange 
and banana trees, near the mouth of the Gambia ; but 

whether they were indigenous, or were formerly planted 

there by fome of the white traders, he could not pofi- 

tively learn. 
Concerning property in the foil, it appeared to Mr 

Park, that the lands in native woods were confidered as 

belonging to the king, or (where the government was 

not monarchical) to the ftate. When any individual 
of free condition had the means of cultivating more 
land than he a&ually poffeffed, he applied to the chief 

man of the diftrict, who allowed him an extenfion of 
territory, on condition of forfeiture if the lands were not 

brought into cultivation by a given period. The con¬ 
dition being fulfilled, the foil became veiled in the pof- 

feffor ; and, for aught that appeared, defeended to his 

heirs. 
The Mandingoes are a very gentle race of people ; 

cheerful in their difpofitions, inquifitive, credulous, 

fimple, and fond of flattery. The men are commonly 

above the middle fize, well fhaped, ftrong, and capable 

of enduring great labour ; the women are good-natured, 
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fpriglitly, and agreeable. The drefs of both fexes is M.an^in2 
compofed of cotton cloth of their own manufacture ; 'r~~ 

that of the men is a loofe frock, not unlike a furplice, 

with drawers which reach half way down the leg ; and 
they wear fandals on tlieir feet, and white cotton caps 

on their heads. The womens drefs con fills of two pieces 

of cloth, each of which is about fix feet long and three 
broad ; one of thefe they wrap round the waill, which, 
hanging down to the ancles, anfwers the purpofe of a 

petticoat ; the other is thrown negligently over the bo- 
fom and Ihoulders. Both men and women among the 
Mandingoes feem to have an invincible propenfity to 

commit depredations on the property of unproteCled 
llrangers; whilfl fuch is the good nature of thofe poor 
heathens, that they will readily fympathife in the fuffer- 

ings, relieve the diltreffes, and contribute to the perfonal 

fafety, of the very llrangers whom they are bent upon 

plundering. 
Among the Mandingoes, the parental and filial affec¬ 

tion is remarkably ftrong between the mother and her 

child ; but not fo between the father and his children. 

This, as Mr Park obferves, is eafily accounted for. The 
fyllem of polygamy, while it weakens the father’s at¬ 

tachment, by dividing it among the children of different 

concentrates all the mother’s jealous tendernefs 
to one point, the protection of her own offspring. He 
perceived, with great fatisfadion too, that the maternal 

folicitnde extended, not only to the growth and fecuri- 

ty of the perfon, but alfo, in a certain degree, to the 

improvement of the mind of the infant ; for one of the 
firft le/Tons, in which the Mandingo women inUrud their 

children, is the practice of truth. 
The Mandingo women fuckle their children until 

they are able to walk of themfelves. Three years nur- 

fing is not uncommon ; and during this period, the 
hulbaud devotes his whole attention to his other wives* 

To this praClice it is owing, that the family of each 

wife is feldom very numerous. Few women have more 

than five or fix children* As foon as an infant is able 
to walk, it is permitted to run about with great free¬ 

dom. The mother is not over folicitous to preferve it 
from flight falls, and other trifling accidents. A little 

praCtice foon enables a child to take care of itfelf, and 

experience aCts, the part of a nurfe. As they advance 
in life, the girls are taught to fpin cotton, and to beat 
corn, and are inllruded in other domeftic duties ; and 
the boys are employed in the labours of the field. Both 
fexes, whether Bufhreens or Kafirs, on attaining the age 

of puberty, are circumcifed. This painful operation is 
not confidered by the Kafirs fo much in the light of a 
religious ceremony, as a matter of convenience and uti¬ 
lity. They have, indeed, a fuperftitious notion, that it 

contributes to render the marriage ftate prolific. 
When a young man takes a fancy to a young girl, 

and wifhes to marry her, it is by no means confidered 

as neceffary that he fhould make an overture to the girl 
herfelf. The firll objeCl is to agree with the parents, 
concerning the recompence to be given them for the 

lofs of the company and fervices of their daughter. The 
value of two flaves is a common price, unlefs the girl is 

thought very handfome; in which cafe, the parents will 

raife their demand very confiderably. If the lover is 
rich enough, and willing to give the fum demanded, he 

then communicates his wifhes to the damfel: but her 
confent 
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'Mandfag. confent is by no means necefiary to the match ; for if 
^—v*~'.the parents agree to it, and eat a few holla-nut s > whic 1 

are prefented by the fuitor as an earned of the bargain, 
the young lady muft either have the man of their choice, 
or continue unmarried, for (he cannot afterwards be gi¬ 
ven to another. If the parents ihould attempt it, the 
iover is then authorifed, by the laws of the country, to 
.feize upon the girl as his (lave. At the celebration of 
a marriage, no religious ceremony feems to be pra&ifed* 
A fele& number of people are indeed invited to the 
wedding, and feafted; but eonfummation conftitutes the 

marriage ; for towards the morning, the new married 
couple are always difturbed bv the women, who af- 
femble to infpedf the nuptial meet (according to the 
manners of the ancient Hebrews, as recorded in Scrip¬ 
ture), and dance round it. This ceremony is thought 
indifpehfably necefiary ; nor is the marriage confidered 

as valid without it. 
The Madingoes, and indeed all the negro Hates, whe¬ 

ther Mahomedan or Pagan, allow a plurality of wives* 
The confequence is, that the wives frequently quarrel 
among themfelves. When this happens, the hufband 
decides between them; and fometimes finds it necefiary 
to adminifter a little corporal chaftifement before tran¬ 
quillity can be reftored. But if any one of the ladies 
complains to the chief of the town, that her hufband has 
unjuftly pun idled her, and (hewn an undue partiality to 
fome other of his wives, the affair is brought to a pub¬ 
lic trial. In thefe palavers, however, which are con¬ 
duced chiefly by married men, our author was inform¬ 
ed, that the complaint of the wife is not always confi¬ 
dered in a very ferious light; and the complainant her- 
felf is fometimes conviCed of flrife and contention, and 
left without remedy. If die murmurs at the decifion 
of the court, the magic rod of Mumbo Jumbo foon puts 

..an end to the bufinefs. See Mumbo Jumbo in this Suppl. 
A child, among them, is named when it is feven or 

eight days old. The ceremony commences by (having 
the infant’s head; and a difh called dega, made of pound¬ 
ed corn and four milk, is prepared for the guefts. If 
the parents are rich, a fheep or a goat is commonly ad¬ 
ded. This feaft is called ding koon lee, “ the child’s 
head (having.” During Mr Park’s (lay at Kamalia, 
lie was prefent at four different feafts of this kind, and 
the ceremony was the fame in each, whether the child 
belonged to a Bufhreen or a Kafir. The fchoolmafter, 
who officiated as pried on thofe occafions, and who is 
neceffarily a Bufhreen, firft faid a long prayer over the 
dtga; during which, every perfon prefent took hold of 
the brim of the calabafh with his right hand. After 
this, the fchoolmader took the child in his arms, and 
faid a fecond prayer: in which he repeatedly folicited 
the blefiing of God upon the child, and upon all the 

company. When this prayer was ended, he whifpered 
a few fentences in the child’s ear, and fpit three times 
in its face ; after which he pronounced its name aloud, 
and returned the infant to the mother. This part of the 
ceremony being ended, the father of the child divided 
the deg® into a number of balls, one of which he diftri- 

t buted to every perfon prefent. And inquiry was then 
made, if any perfon in the town was dangeroufiy Tick ; 
it being ufual, in fuch cafes, to fend the party a large 

portion of the dega, which is thought to pofiefs .great 
medical virtues. 
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The Madingoes have no artificial method of divi- Minding, 

ding time. They calculate the years by the number of v—- 

rainy feafons. They portion the year into moons, and 

reckon the days by fo many funs. The day they di¬ 
vide into morning, mid-day, and evening ; and further 
fubdivide it, when necefiary, by pointing to the fun’s 
place in the heavens. Our author frequently inquired 
of fome of them, what became of the fun during the 
night, and whether we fliould fee the fame fun, or a 
different one in the morning ? But that fubjeft ap¬ 
peared to them as placed beyond the reach of human 
inveftigation ; they had never indulged a conjedure, 
nor formed any hypothefis, about the matter. The 
moon, by varying her form, has more attraded their 

attention. On the firft appearance of the new moon, 
which they look upon to be newly created, the Pagan 

natives, as well as Mahomedans, fay a (hort prayer ; and 
this feems to be the only vifible adoration which the 
Kafirs offer up to the Supreme Being. This prayer is 
pronounced in a whifper; the party holding up his hands 

before his face : its purport is to return thanks to God 
for his kindnefs through the exiftence of the paft moon, 
and to folicit a continuation of his favour during that 
of the new one. At the conclufion, they fpit upon 
their hands and rub them over their faces. Great at¬ 
tention is paid to the changes of this luminary in its 

monthly coqrfe ; and it is thought very unlucky to be¬ 
gin a journey, or any other work of confequence, in 
the lad quarter. An eclipfe, whether of the fun or 

moon, is fuppofed to be effeded by witchcraft. The 
ftar3 are very little regarded ; and the whole ftudy of 
attronomy appears to them as a ufelefs purfuit, and at¬ 
tended to by fuch perfons only as deal in magic. 

Their notions of geography are equally puerile. They* 
imagine that the world is an extended plain, the termi¬ 
nation of which no eye has difeovered ; it being, they 

fay, overhung with clouds and darknefs. They deferibe 
the fea as a large river of fait water, on the farther 
fiiore of which is fitnated a country called Tobaubo doo; 
“ the land of the white people.” At a diftance from 

Tobaubo doo, they deferibe another country, which 

they allege is inhabited by cannibals of gigantic fize, 

called Kootnu 
Mr Park fays he has converfed with all ranks and 

conditions of negroes on the fnbje& of their faith, and 

that he can pronounce, without the fmalleft (hadow of 
doubt, that the belief of one God, and of a future (late 
of reward and punifhment, is entire and univerfal among 
them. It is remarkable, however, that, except on the 
appearance of a new moon, as before related, the Pagan 
natives do not think it necefiary to offer up prayers and 

fupplications to the Almighty. They represent the 

Deity, indeed, as the creator and preferver of all things; 
but in general they confider him as a Being fo remote, 

and of fo exalted a nature, that it is idle to imagine the 

feeble fupplications of wretched mortals can reverfe the 
decrees, and change the purpofes, of unerring wifdorm 
The concerns of this world, they believe, are committed 

by the Almighty to the fuperintendance and direction 
of fubordinate fpirits, over whom they fuppofe that cer¬ 
tain magical ceremonies have great influence. A white 
fowl, fufpended to the branch of a particular tree, a 
fnake’s head, or a few handfuls of fruit, are offerings 

which ignorance and fuperftition frequently prefent, to 
deprecate 
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Manning, deprecate the wrath, or to conciliate the favour, of thefe 
—-V—^ tutelary agents. 

The Mandingoes feldom attain extreme old age. At 

forty, moll of them become grey haired, and covered 
with wrinkles ; and but few of them furvive the age of 
fifty-five, or fixty. Yet their difeafes appeared but 

few ; fevers and fluxes being the moil common, and the 
mod fatal. For thefe they generally apply Japhies, i. e. 
charms, to different parts of the body ; though fome- 
times, on the firft attack of a fever, the patient is, with 

great fuccefs, placed in a fort of vapour bath. The 
other difeafes which prevail among the negroes, are the 

yaws, the ekphantiafis, and a leprofy of the very word: 
"kind, together with the Guinea <wormy which they at¬ 

tribute to bad water. 
When a perfon of confequence dies, the relations and 

neighbours meet together, and manifefl their forrow by 

loud and difmal bowlings. A bullock or goat is killed 
for fiich perfons as come to aflift at the funeral; which 

generally takes place in the evening of the fame day on 
which the party died. The negroes have no appropriate 
burial places, and frequently dig the grave in the floor 
of the deceafed’s hut, or in the fhade of a favourite 
tree. The body is drefted in white cotton, and wrap¬ 

ped up in a mat. It is carried to the grave, in the duik 

of the evening, by the relations. If the grave is with¬ 
out the walls of the town, a number of prickly bufhes 
are laid upon it, to prevent the wolves from digging up 

the bodv ; but our author never obferved that any ftone 
was placed over the grave as a monument or memorial. 

With refpedl to employment, the men cultivate the 

ground, or catch fifli in large rivers ; while the women 
manufacture cotton cloth. It is only the fpinning and 

the dyeing, however, that are performed by the women; 
for the web, which is feldom more than four inches 

broad, is wove by the men in a loom made exactly upon 
the fame principle as that of Europe. As the arts of 
weaving, dyeing, fewing. See. may eafily be acquired, 
thofe who exercife them are not confidered in Africa as 
following any particular profeffion ; for almoft every 

f!ave can weave, and every boy can few. The only ar- 
tifls which are diftimtly acknowledged as fuch by the 
negroes, and who value themfelves on exercifing appro¬ 

priate and peculiar trades, are the manufacturers of 

leather and of iron. The firft of thefe are called Kar- 
ranked (or as the word is fometimes pronouced Gaun- 

gay). They are to be found in almoft every town, and 
they frequently travel through the country in the exer¬ 

cife of their calling. They tan and drefs leather with 

very great expedition, by fteeping the hide firft in a 
mixture of vvood-afhes and water, until it parts with the 
hair ; and afterwards by ufing the pounded leaves of a 

tree, called goo, as ah aftringent. 
The manufacturers in iron are not fo numerous as^ 

the Karranheas ; but they appear to have ftudied their 
bufinefs with equal diligence. The negroes on the 
coaft being cheaply fupplied with iron from the Eu¬ 
ropean traders, never attempt the manufacturing of this 

article themfelves ; but in the inland’ parts* the natives 
fmelt this ufeful metal in fuch quantities, as not only to 

fupply themfelves from it with all neceffary weapons and 

i«fir 11 merits, but even to make it an article of commerce 
with fome of the neighbouring ftates. During our au¬ 

thor’s ftay at Kanjalia, there was a fmelting furnace at 

a fhort diftance from the hut where he lodged, and the Manometer 

owner and his workmen made no fecret about the man- Manure 
ner of conducting the operation ; and readily allowed 1 ... 

him to examine the furnace, and aflift them in breaking 
the iron-ftone. The procefs it is needlefs to deferibe ; 
though it be proper to obferve, that the mafs of metal 
obtained by it was rather fteel than iron. Moft of the 
African blackfmiths are acquainted alfo with the me¬ 
thod of fmelting gold, in which procefs they ufe an al¬ 
kaline fait, obtained from a ley of burnt corn-ftalks eva¬ 
porated to drynefs. They likewife draw the gold into 

wire, and form it into a variety of ornaments, fome of 
which are executed with a great deal of tafte and in¬ 
genuity. 

The reader will obferve, that in the extracts which 
we have made from Mr Park’s interefting travels, the 
terms African and Negro are frequently ufed as if all* 
Africans and Negroes were Mandingoes. The reafon 

is, that the Mandingoes were not only the moft nume¬ 
rous tribe which he vifited, but were alfo fpread over all* 
that traeft of country which he traverfed. 

MANOMETER, a fmall glafs tube two or three 
inches high, hermetically fealed at one end, and open at 
the other, nnd divided regularly into inches and lines. 
It is employed in order to afeertain the rarefaction of 

the air produced by. working ‘an air-pump. The tube, 
previoufly filled with mercury, and having its open end 
plunged irrto a bafon of mercury, is placed in the re¬ 

ceiver of an air-pump. As the pifton is worked, the 
mercury gradually finks in the tube, and the expanfion 

is eftimated by its height; for the fmaller the height 
at which the mercury in the tube Hands above- the raer* 
cury in the bafon, the greater is the expanfion. 

MANIANA, a fmall negro kingdom lying between 
120 and 140 North Lat. and between the meridian of 

Greenwich and and 30' Weft Long. Its inhabi. 

tants, as Mr Park, was informed by a variety of people 

in many different kingdoms, are remarkable for cruelty 
and ferocity; carrying their refentment to their enemies * 
fo far as never to give quarter, and even indulging them— 

felves with banquets of human flefh. Hence the inha¬ 

bitants of Bambarra, who carried on with them a long; 
and bloody war, and muft of courfe be well afeertained 

of the fa£t, call them Ma dummulo, which figuifies men- 

eaters. 
MANURE is fo effential to agriculture, that the 

want of it, or an improper manner of ufing it* is the 
principal caufe of the fterility of a country. We have 
therefore- treated of manures and their adlion at fome 
length in the article Agkiculture in the Encyclo¬ 

pedia; but-as the theoretical part of that difquifition 
refts in a great meafure on the do&rine of phlogifton, 

which is now exploded, it may not be improper to re¬ 
fume the fubjeeft here. Experience however being, af¬ 
ter all, the only guide which the farmer can fafely and- 
confidently follow, inftead of amufing our readers with.* 

theories of our own, we fhall lay before them- the obfer- 

vations of a man who feems to have united theory with- 

pra&iee. 
“ The ufe of manures (fays M. Parmentier*) has if Memwrs 

been known in all ages, but we are yet far from havingthe Eoyal 

any clear and precife ideas of the nature of the juices Society of A* 

which are deftined for the nourifhment of vegetables,^p^ure% 
and of the manner in which they-are tranfmitted to their < 

organs^ 
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who have endea- lowing Ample refte&Ion. Suppofing that falls ex I fled 

in garden mould, they would be very foon duTolved by v 
the rain, and carried away, towards the lower ilrata of 
the earth, to a depth to which the longefl roots would 
not reach. Indeed the famous experiment of Vanhel- 

Manure- organs, The writers on agriculture, ^ . r 
1-1-- voured to explain thefe matters, perceiving falls in moil 

plants, were perfuaded that thefe falts, by t e le p o 
water and heat, paffed, in a faline form, through the 
vegetable filter. Thefe firft philofophers did not hefi- 
tate to confider every thing that has been done by the 
induftry of man, to improve the nature of land, and its 
productions, as merely forming refervoirs of thefe falts, 

which they confidered as the principle of fertility. This 
opinion was fo well eftablifhed among the improvers of 
land, that, to this day, many of them have no objeft in 
view, in their operations, but to difengage falts ; and, 
when they attempt to explain certain phenomena which 
take place in their fields or orchards, they talk confi¬ 
dently about the nitre of the air, of rain, of fnonu, of 
dew, and fogs ; of the falts of the earth, of dungy of 
marie, of lime, of chalk, &c. and make ufe of thofe vague 
terms, oil, fulphur, fpirit, &c. which ought henceforward 
to be banifhed from our elementary books on agricul- 

ture. 
“ Among the authors who have attacked, and com¬ 

bated with mod fuccefs, the opinion that the fruitful- 
nefs of foils, and the aliment of vegetables, refide in fa- 
line fubflances, mud be reckoned Eller and Wallerius. 
Thefe philofophers examined, by every means which 
chemiflry at that time could furnifh, the various kinds 
of earth proper for cultivation, and alfo thofe fubflances 
which have always been confidered as the mod power¬ 
ful manures, without being able to obtain, from any of 

them, any thing more than mere atoms of fait. 
<< Animated with the fame zeal, and taking advan¬ 

tage of the indruftions found in their writings, I thought 
it neceffary to determine, by experience, whether, as has 
been afferted, there really exift neutral falts in earths ; 
and alfo, whether thofe earths are more fertile in pro¬ 
portion to the quantity of fuch falts they contain. 
With this view, I lixiviated, by means of diddled water, 
many fpecies of cultivated earths, taken in various dates, 
from frefh earth to that which had been impoverifhed 
by the growth of feveral crops ; I alfo tried dung, re¬ 
duced more or lefs into the date of mould ; and like- 
wife the mod a&ive manures, fuch as the offal of animal 
fubdances rotted by putrefaction ; but in none of thefe, 
however carefully analyzed, were found any falts in a 
free date. They contain indeed the materials proper 
for forming falts ; but if they contain any ready formed, 

it is merely by accident. 
“ The refearches of Kraft, and thofe of Aldon, were 

not attended with different refults. Having fown fome 
oats in afhes, not lixiviated, and in fand drongly im¬ 
pregnated with potafh and with faltpetre, and having 
found that the oats did not grow, they concluded that 
neutral falts, and alkalies, not only retarded the growth 
of vegetables, but that they abfolutely prevented it. It 
is well known that in Egypt there are diftri&s where 
the earth is entirely covered with fea-falt, and thefe di- 
ftridbs are quite barren. It is probably owing to this 
property of fea-falt, that the Romans were accuflomed 
to fcatter large quantities of it over fields where any 
great crime had beerf committed, and of which they 
wifhed to perpetuate the remembrance, by rendering the 
part barren for a certain time. 

“ T.he idea that falts had great influence in vegeta¬ 
tion, ought to have been greatly weakened by the fol- 
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mont would have been fufficient to have deftroyed the 
above opinion, if it did not generally happen that we 
are no fooner fet free from one error than we fall into 
another not lefs extraordinary. The furprifing effefts 
of vegetation brought about by the overflowing of wa¬ 

ter, and in the neighbourhood of fait marfhes, and the 
infinite number of inhaling capillary tubes obferved up¬ 
on the furface of vegetables, led to an opinion that the 

air and water, abforbed by the roots and leaves of plants,' 
were only vehicles loaded with faline matter, analogous 

to the vegetables nourifhed by them. 
“ To the experiment of Vanbelmont, which was re¬ 

peated by many accurate obfervers, fucceeded thofe of 
modern philofophers; from which it clearly appeared, 

that plants could grow, and produce fruit, in the air of 
the atmofphere, and in diflilled water, alfo in pure fand, 

in powdered glafs, in wet mofs or fponge, in the cavity 

of flefliy roots, See. and that plants which had nothing 
but the above-mentioned fluids for tlieir nourifhment, 

gave, when fubmitted to chemical analyfis, the fame 
produ&s as thofe which had undergone their procefs of 

vegetation in a foil perfedlly well manured. It was alfo 
obferved, that the moil barren foils were rendered fer¬ 
tile when they were properly fupplied with water by 

canals ; and the efficacy of irrigation was repeatedly e- 

vinced in different ways : from thefe obfervations was 

formed the following fyftem, that water rifes in plants 
in the form of vapour, as in diffillation ; that air in¬ 

troduces itfelf into their pores ; and that, if falts contri¬ 
bute to the fruitfulnefs of foils, it is only in confequence 
of their containing the two fluids above-mentioned in 
great abundance.” 

Our author, after making many experiments upon 

various foils and falts, and after attending minutely to 

the procefs of vegetation, thinks himfelf warranted to 

maintain, “ that faline fubflances have no fenfible effects 
in promoting vegetation, excepting inafmuch as they are 

of a deliquefeent nature, have an earthy bafis eafily de- 
compoled, and are ufed only in fmall quantity. In thofe 

circumflances they have the power of attra&ing, from 
the immenfe refervoir of the atmofphere, the vapours 
which circulate in it ; thefe vapours they retain, along 

with the moiflure that is produced from rain, fnow, 
dew, fog, &c. which moiflure they prevent from run¬ 
ning together in a mafs, or from being loft, either by 
exhaling into the air of the atmofphere, or by filtering 

itfelf through the inferior ftrata of the earth, and there¬ 
by leaving the roots of vegetables dry; they diftribute 

that moiflure uniformly, and tranfmit it, in a flate of 
great divifion, to the orifices of the tubes deftined to 
carry it into the texture of the plant, where it is after¬ 

wards to undergo the laws of affimilation. As every 
kind of vegetable manure poffeffes a vifeous kind of 

moiflure, it thereby partakes of the property of deli¬ 
quefeent falts. In fhort, the preparation of land for 
vegetation has no other obje& in view but to divide the 

earthy particles, to foften them, and to give them a 

form capable of producing the above-mentioned effe&s. 

It is fufficient, therefore, that water, by its mixture; 
with 
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hwe. with the earth and the manure, be divided, and fpread 
-V*out fo as to be applied only by its furface, and that it 

keep the root of the plant always wet, without drown¬ 
ing it, in order to become the effential principle of ve¬ 
getation. But as plants which grow in the fhade, even 

in the belt foil, are weakly, and as the greater part of 
thofe which are made to grow in a place that is per- 

fe£lly dark neither give fruit nor flowers, it cannot be 
denied that the influence of the fun is of great import¬ 
ance in vegetable economy.” 

Such was the opinion which our author gave of the 
manner in which falts aCl in vegetation, at a time when 
it was not known that air and water (which had been 
fo long confidered as elements), far from being fimple 

fubflances, are capable of being decompofed by a great 
variety of operations both of nature and art ; and no¬ 
thing was wanting to complete his theory, but to know 

that air and water a£l their part in vegetation only in a 
Hate of decompofition ; and that if earth well manu¬ 
red is a better matrix than water itfelf, it is becaufe fuch 
earth has the power of converting the water into gafes 
which are eafily abforbed, and which, while their ab- 

forption takes place, communicate to the plants a mo¬ 
tion and heat which they received when taking the 
form of gas, and which they lofe when they enter again 

into combination ; whence it is natural to conclude, 
that this motion and this heat mufl neceffarily develope 

themfelves in feeds, and maintain the vital adlion in 
plants. 

What is a vegetable, confidered chemically, accord¬ 
ing to the prefent flate of our knowledge ? It is, fay 
the chemifts, a compound of hydrogen, oxygen, and 
carbon, the proportions of which vary according to the 

agents which have concurred to its developement, and 
according to the matrix which received and affimilated 
them, in order to create thofe combinations which are 

varied to infinity, by their forms and properties, and 
known by the generic terms of fait, oil, and mucilage. 
It appears, therefore, needlefs to feek thefe combina¬ 
tions in the different fubflances which are ufed for ma¬ 
nure, when we wifh to determine the nature of them, 
and explain their manner of a&ing in vegetation ; be¬ 
caufe, fuppofing it true that thefe falts, thefe oils, or 
thefe mucilages, ex ill in their combined flate, nothing 
but their conflituent elements, namely, hydrogen, oxy¬ 
gen, and carbon, can poffibly have any action. 

The fuperiority of animal fubflances, as manures, 

and the remarkable luxuriance of thofe plants which are 
watered with putrid water, prove inconteflibly, that the 
putrid flate is favourable to vegetation, and that every 

fubflance which is liable to enter, to a certain degree, 
into that flate, contributes very powerfully thereto. 
The moil aerated waters are, in this cafe, the mofl be¬ 
neficial. It is obferved that rain, particularly in flormy 

weather, quickens vegetation fo much, that the garden¬ 
ers in the neighbourhood of Paris are often obliged to 
drench their plants with water taken from their wells, 

which, in confequence of its rawnefs, or its want of air, 
retards the vegetation of the plants ; either becaufe it 
precipitates the meteorifed or ele&rified water, or be¬ 
caufe, by being mixed with the other water, it dimi- 

nifhes its fertilizing quality ; whereas, in fummer, this 
fame well-water, by being expofed to the fun for fome 

days, acquires a fmell like that of ftale eggs, lofes its 

rawnefs, and becomes very fit for accelerating vegeta- 
Suppl. Von. II. Parti. 
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tion. An atom of vegetable or animal matter is, at 
that time, fufiicient to bring about more quickly this v 
flate of putrefaClion ; while thefe fame fubflances, by 
being employed in certain proportions, far from a£ling 
as a leaven on the liquids which hold them in folution, 
preferve thofe liquids, or at leaft make them more flow 
to change. 

Salts and dung, therefore, are net merely decompo¬ 
fed by the power of vegetation ; by furnifhing the re- 
fults of their decompofition, they alfo a£t in the manner 
of leavens, the adlion of which is fcarcely perceptible in 
cold or dry weather ; but when they are heated by the 
fun, and fufficiently penetrated with moiflure, they very 
foon enter into a fort of fermentation, Suffering the va¬ 

rious gafes with which they are provided to efcape. 
Thus manures may be confidered as decompofing inflru- 
ments, provided by nature, and prepared by art, to a£l 
upon water fo as to bring it to a proper flate of atte¬ 
nuation. The fubflances which enter into the compo- 
fition of plants, are, therefore, nothing but produces of 
the decompofition of air and water, and combinations of 

the conllituent principles of thefe two fluids, determi¬ 
ned by the power which prefides in the feed, and which 
thence has palled into the plant. 

It is now eafy to account for the effedls of charcoal- 
powder, flraw, &c. which are made life of to cover 
ground during long droughts with undoubted benefit: 
they are mechanical means of preventing the difiipation 
of moiflure, and of determining it to take the form of 
thofe gafeous fluids which have fuch powerful effeCl in 
vegetation. As water is compofed of hydrogen and 
oxygen, it is not furprifing that, when affifted by the 
influence of the fun, and that of ele&ricity, it is capable 

of forming, almofl by itfelf, the folids and fluids of ve¬ 
getables ; taking from the atmofphere the carbon it 
Hands in need of, to give them their mofl eflential cha¬ 
racters. We fay their mofl eflential characters ; for 
thofe terreftrial plants which have grown in air and wa¬ 
ter do not abound in principles ; and their offspring, 
when they have any, is by no means vigorous. We 
fee alfo, that plants which are naturally of an equatic 
nature, have in general but little fmell, becaufe the me¬ 
dium in which they live and grow furnifhes only a fmall 
quantity of carbon, in proportion to the hydrogen and 
oxygen, which are the conflituent principles of water. 
This is the reafon why, in cold and wet years, flowers 
are lefs odoriferous, fruit lefs full of flavour, and more 

difficult to be preferved. The germ of their reproduc- 
tion is weak ; and they are, if the expreffion may be 
ufed, in a fort of dropfy; that is to fay, they are load¬ 

ed with the principles which conftitute water, and even 
with water itfelf. 

Thefe observations, to which more might be added, 
may ferve to explain why vegetation is flow and weak 
in a foil which is too much charged with faline matter, 
while it is rendered quick and vigorous by a fmall quan¬ 
tity of this fame matter ; and why earth, which is per¬ 
fectly lixiviated, and watered, from time to time, with 
diftilled water only, is capable of giving to bitter plants 

their bitternefs, to fweet ones their fweetnefs, to acid 
ones their acidity, to aromatic ones their fpicinefs, and 

to poifonous ones their deleterious qualities ; in fhort, 
why the inherent characters of plants are more ftrongly 

marked, in proportion as the foil in which they grow 

is furnifhed with natural or mechanical means to pro- 

Y duce 

Manure. 
-.* 
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Manure, duce a quantity of gas neceffary to the formation of the 

- 1 ' fubffances on which thofe charafileis dep-n 
If a nitrous or marine plant can, even when growing 

in a foil deilitute of nitre or fea-falt, oecafion the pro- 
duftiou of thefe falts, it mull be allowed that fuch 
plants would vegetate more ttrongly, and contain more 
of fuch falts, if they grew in foils more abounding in 
materials proper to form them. Thus, the different 
fpecies offamphire, glaffwort, fea-wrack, &c. flounlh on 
the borders of the fea, fuch foils being ftrongly impreg¬ 
nated with the fluids neceffary to form the muriatic gas 
and fea-falt which enter into the compoiition of .thofe 

plants, while the fun-flower, pellitory, &c. fucceed bell 
in earth which is mixed with the ruins of old buildings, 
in which the materials for the produdlion of nitrous 
eras, and even of nitre.itfelf, are very abundant. In {hort, 
the organization of theie plants is a real elaboiatory for 

forming the forementioned iahs. 
Thofe plants which, for their vegetation, require the 

moft affiftance from the foil and manure, are very apt to 
contract a difagreeable tafte, if either the foil or manure 
are capable of fupplying the principles from which it is 
acquired., The clafs tetradynamia, particularly all forts 
of cabbages (which contain fulphur ready formed), 
contradl a bad tafte in a foil eompofed of mud and 
dung, becaufe thefe fubftances, as they are decomposed, 
furnifti a great quantity of hepatic gas, or of fulphurifed 
hydrogen gas ; yet plants of another clafs may grow in 
the fame foil, clofe by the cabbages, without partaking 
even in the fmalleft degree.of the bad tafte of the latter. 
The plants laft mentioned, when growing in hepatic 
gas, retain only fo much of it as is fuflicient for the 
produdlion of the fubftances of which they are formed ; 
the overplus, which could not be afiimilated, is thrown 
out by the excretory veflels, after undergoing thofe 
modifications which the digeftive juices and organiza¬ 
tion of the plant, and the ftate of the atmofphere, have 

produced. 
Thus we fee that thofe plants which abound moft in 

oily, faline, and mucilaginous principles, are generally 
fuch as require a foil well manured. Tobacco, for in- 
ftance, gives forty pounds of alkaline 1 alt or potafti from 
every hundred weight of afhes : this plant may, by be¬ 
ing buried in the ground, be converted into a very pow¬ 
erful manure ; while other plants, which thrive in a 
middling foil, and appear as vigorous, are, in genera], 
fuch as have not fo great a quantity of principles in 
their compofition, and when thrown on the dunghill, 
and left to rot, furnifh very little manure. From fnch 
obfervations, it may perhaps not be impofiible hereafter 
to judge, by the analyfis of a plant, not only whether 
h requires a large or a fmall quantity of manure, but 
likewife what kinds of foil and manure are moft fit to 
promote its vegetation : wild plants alfo may ferve to 
ftiew the nature of the foil which they feem moft to 
fiourifh in. 

Befules the phyfical action of manures, they have a 
very evident mechanical action. When mixed with 
earth, in a certain proportion, they not only render it 
more permeable to water, but the roots of plants can 
with greater eafe acquire their proper fize and form in 
it : in other cafes, manures tend to unite that earth 
which is too loofe, and, by rendering it more tena¬ 
cious, they prevent the water from being loft, and the 
roots from becoming dry. Thofe manures which are 
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called warm are Cuffed to cold lands, not only becaufe Manure, 
they render them lefs compaft, but alfo becaufe they ' « * 

take off a part of that moifture which fuch lands always 
have in too great quantity. Cold manures, on the 
other hand, by tbeir vifeid quality, give tenacity to dry 
and hot foils, attrafiling and retaining, for a longer 

time, the moifture which comes in their way. The 
nature of tlie foil muff therefore determine what! kind 
of manure it Hands in need of, and alfo whether culti¬ 
vating it by means of oxen or by horfes is preferable; 
for the manures produced from thefe two animals have 
thofe oppolite qualities which we have above defenbed. 
By fuch obfervations, we (hall perhaps be able to re- 
folve a queftion, refpefting which the fentiments of 
cultivators in many parts of the kingdom are much di- 

vided. > 
It cannot, however, be denied, that the earth is able 

of itfelf to ferve as a bafis and fupport to plants, and 
that it has an adfion more or lefs evident npon air, up¬ 
on water, and upon dung. There is a well-known me¬ 
thod of diftinguifhing clay from other earths ; by mere¬ 
ly breathing upon it, a fmell is immediately perceived, 

fufficier.tly ftrong to ftiew that a decompofition and frefti 
combination have taken place. In fummer, after a . 
drought of fome days continuance, there always arifes 
in the fields a particular fmell during a fhower of rain ; 
and there is no kind of vegetable manure which, when 
mixed with earth, does not fend forth a fmell. This- 
proves, that the nature of the foil mull have an influ¬ 
ence, not only upon air and upon water, but alfo upon 
the effedl of manures ; and that before we-fpeak of their 
power, we fhould always fpecify what kind of earth 
they were applied to ; becaufe when manures and earth 
are mixed together, there enfties an adtion and reaction 

more or lefs favourable to vegetation. 
Having examined to what degree air and water enter, 

in fubftance, into the veffels of plants, and having fhewn 
that the principal adtion of earth, of falts, and of ma¬ 
nures, confifts in preparing, elaborating, and decompo- 
fing thefe two fluids, and in giving to the produ&s of 
their decompofition the forms they require, to aecom- 
plifh the purpofe of nature in vegetation, our author 
makes fome obfervations upon the particular effeifts of 
certain fubftances lifed for improving land, fuch as 
marl, lime, chalk, and wood-afhes ; which are ufually 
applied either to an exhaufted foil, in order to reftore 
it, or to a drooping plant, with a view to give it 
ftrength. Of the efficacy of thefe fubftances no one 
doubts, but it does not appear that we are equally a- 
greed refpedting their manner of aefting. 

Marina manure whofe effedts are well known, and 
which is found to be of the greateft benefit in thofe 
diftridls where it can be procured in fufficient quantity) 
is capable of adling in the fame manner as the moft fer¬ 
tile foil, when the principles of which it is eompofed, 
namely, clay, fand, calcareous earth, and magnefian 
earth, are juftly proportioned to each other. But it is 
fometimes compadt and tenacious, becaufe it contains a 
fuperabuiidant portion of clay, and at other times po¬ 
rous and friable, becaufe it contains too much fand, arid 
therefore is not in general fit for vegetation by itfelf. 
Thefe confiderations ought always to be our guide 
when we mean to employ marl as a manure. 

It has been fuppofed that to marl was a fort of tech¬ 
nical expreffion, intended to denote the bringing toge¬ 

ther 



MAN ' [ I 
Manure, ther or dividing the earthy particles by means of clay 

or fand. It appears to our author, that neither of the 
above operations can properly be called marling; be- 
caufe, in either cafe, all we do is, to put the foil into a 
fituation to receive and to profit by the influence of the 
atmofphere, and that of the manures made ufe of. The 
peculiar principle of marl is, that part of it which, like 

lime, a£ts very powerfully upon tlie different aeriform 
fluids, is eafily reduced to powder, efFervefces with a- 
eids, and fends forth a quantity of air-bubbles when wa¬ 
ter is poured upon it. Now this matter, which in a 
particular manner does the office of manure, refides 
neither in clay nor in fand. Upon the proportion of it 
depends the duration of the fertility it produces ; con- 
fequently it is of importance, when we make ufe of 

marl, to know which of its conftituent parts it contains 
in the greateft proportion, otherwife in fome cafes we 
fhould only add one common kind of earth to another. 

Hence our author infers, that for a chalky foil clay is 
the proper manure, and that in fuch a foil a clay bot¬ 
tom is of more value than a gold mine. 

“ Wood-afhes, as a manure, may be, in fome refpefts, 
compared to marl; at lead they contain the fame earths 
as thofe which generally enter into the compofition of 
marl, but they contain a greater quantity of faline fub¬ 

ftances, proceeding from the vegetables of which they 
are the refidue, and from the procefs made ufe of in 
their combuftion ; a procefs which inereafes their acti¬ 
vity, and fhould render us careful in what manner and 

for what purpofes we employ them. Wood-afhes, 
when fcattered over fields , at proper times and in pro¬ 
per quantities, deftroy weeds, and encourage the vege¬ 
tation of good plants. But do the afhes produce this 
effeCt by a fort of corrofive power ? I cannot (fays our 

author) think it ; for in that cafe all kinds of plants 
would indifcriminately be a&ed upon by them, and to 
a certain degree deflroyed. 

“ Befides, the afhes of frefh wood are feldom em¬ 
ployed until they have been lixiviated, in which ftate 
they are deprived of their cauftic principle ; thofe afhes 
which are moft commonly made ufe of for manure are 
produced either from wood that has been floated in wa¬ 
ter, or from turf, or from pit-coal, and contain little or 
no alkaline fait. 

“ It appears much more probable that afhes, when 
laid upon ground, deflroy the weeds by a well-known 
effeCl, namely, by feizing with eagernefs that moiflure 
which ferved to produce thofe weeds, and which in a 

fuperabundant quantity is neceffary to their exiflence 
and fnpport. Whereas thofe plants which have a firm¬ 
er texture and a longer root, which are rendered flrong 
by age and by having withflood the rigour of winter, 
and which are in fa£l the plants of which the fields are 

compofed, do not fuffer any damage from the applica¬ 
tion of the afhes ; but, on the contrary, by being freed 
from the fuperfluous weeds which flifled them, and 
robbed them of a part of their fuftenance, they receive 

a quantity of nourifhment proportioned to their wants. 
The ftate of relaxation and langour to which they were 
reduced by a fuperabundance of water, leaves them, the 
foil gets its proper confiftence, and the grafs, corn, "&c. 
acquiring the ftrength and vigour which is natural to 
them, foon overcome the mofs, rufhes, and other weeds; 
thus a good crop, of whatever the field confifts of, is 

produced. It is in the above manner that wood-afhei adl, 
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whenever in the fpring it is neceffary to apply them to Manure. 

meadows, corn-fields, &c. the plants of which arc flifled -v™"' 
and weakened by a luxuriant vegetation of weeds, the 
ufual confequence of mild and wet winters. 

“ When wood-afhes produce an effedl different from 
what is above defcribed, it is either becaufe they hap¬ 
pen to contain too much alkaline fait, or that they are 
laid on the ground in too great quantity, or that the 
fields to which they are applied were not fufficiently wet 
to reftrain their action ; for when they are fcattered up¬ 
on cold foils, and buried by the plough before the time 
of fowing, they are like lime, of great fervice. The lafc- 

mentioned fubftance is very efficacious in other circum- 
ftances; and there is a well-known method of ufing it, 
pra£lifed by the Germans, as follows : A heap of lime 
is formed by the fide of a heap of poor earth, and wa¬ 
ter is poured upon the lime ; the earth is then thrown 
over it, and becomes impregnated with the vapours 
which efcape from the lime while it is flaked. The 
earth, after being thus aerated, may be feparated ; and 

although no lime remains mixed with it, is, by the ope¬ 
ration juft defcribed, rendered capable of giving a luxu¬ 
riant vegetation to whatever plants may be put into it. 

“ It is poflible, therefore, to aerate earth as well as 
fluids ; for this purpofe, by mixing it with certain fub- 
flances, during their decompofition, we mull attach to 
it the principles of which thofe fubftances are compo¬ 
fed ; from which there refults a matter fo loaded with 
gas, as to form a more compound fubftance, and one 
which has acquired new properties. The Arabians, for 
example, who take great pains to improve their land, 
are accuftomed to make large pits, which they fill with 

animals which happen to die : thefe pits they afterwards 
cover with calcerous or clayey earth ; and after fome 
time thefe earths, which of themfelves are fterile, ac¬ 
quire the properties of the richeft manures. 

“ The foregoing obfervations may at leaft be confi- 
dered as proving, that thofe fubftances which, when 

employed frefti and in too great quantity, are more pre¬ 
judicial to vegetation, have, on the contrary, an advan¬ 

tageous effect, when they are previoufly made to under¬ 
go a fermentation ; or when they are mixed with earth 
or water, in a proportion adapted to the end propofed. 
The grafs of fields in which cattle or poultry go to 
feed, after the firft or fecond crop of hay, appears to be 

dried by the urine and dung of thofe animals ; as if fire 
had been applied to it ; whereas thefe fame excrementi- 
tious fubftances, when combined with earth, or diluted 
with water, are capable, without any other preparation, 
of performing the office of good manure. 

“ But if animal fecretions, when applied in fubftance 
to plants, were capable of acting upon them, as is af¬ 
firmed, in fuch a way as to corrode or burn them, how 
could feed which has been fwallowed, and efcaped the 
action of the digeftive powers, be prolific when thrown 
out by the animal, after having remained fo long in its 
dung ? yet we often fee oats, fo circumftanced, grow 
and produce feed. It is not more confiftent with ex¬ 
perience and obfervation to fitppofe, that thefe excre- 

mentitioiis fubftances, being fc'ul endowed with animal 
heat, and with an organic motion, diffufe round plants 

in vegetation a deleterious principle or inflammable gas, 
which de (troys them ; for foon after their application, 

the foliage of the plant grows yellow, dries up, and 

the plant withers, unlefs there happens a ftiower of rain 

y 2 which 
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Manure, which revives it. When thefe fubftances are diluted, 

v-' by being mixed with water and earth, they lofe that 
principle which is fo deftrudive to vegetable life, and 
an incipient fermentation augments their power as a ma- 
nure, fo that they may be immediately made nle ot 
without any apprehenfion of injury from their effects. 

« It appears, therefore, that any operation upon ex- 
crementitious fubftances, by which they are dried and 
reduced to powder, cannot be praClifed without depri¬ 
ving thofe fubftances of a great part of fuch of their 
principles as are eafily evaporated, and upon which their 
fluidity depends ; thefe principles, when diluted with 
water, and confined by being mixed with earth, are ca¬ 
pable of increafing the produce of the foil. Such is 
the way in which the hufbandmenin Flanders make ufe 
of this kind of manure, in the cultivation of a kind of 
rape or cole feed, which is to them a very important 
branch of agricultural induflry and commerce ; and they 
never obferve that the fap carries lip any of thofe prin¬ 
ciples which give fuch manure its offenfive fmell ; nor 
do they obferve, that the fodder produced from fields 
fo manured, whether eaten frefh or dry, is difagreeable 
to their cattle. The excrements of all animals would 
be injurious to plants, if applied too frefh, or in too 
great quantity ; and a gardener could not commit a 
greater fault, than to put more than a certain quantity 
of them into the water he means to make ufe of to wa¬ 
ter his young plants ; in fhort, this kind of manure is to 
be ufed in a very fparing manner ; and he that is too pro¬ 
digal of it will find, to hiscoft, that excefs, even of that 
which is otherwife beneficial, becomes an evil. 

“ It mull certainly be allowed, that excrementitious 
fubftances are a very advantageous manure for cold foils, 
and fuited to moft vegetable productions ; a long expe- 
rience of their effeCts over a large traCt of country, and 
the acknowledged intelligence of the Flemifh farmers, 

ought to be confidered as fufficient to overcome the 
prejudice that has been raifed againft-this fort of ma¬ 
nure. Suppofing that the bad effeCts which have been 
attributed to it, when ufed in the ftate in which it is 
taken out of privies, &c. are not the offspring of a pre¬ 
judiced imagination, they may have arifen from its ha¬ 
ving been made ufe of at an improper time, or in too 
great quantity ; or from its having been applied to a 
foil and for the cultivation of plants to which it was not 
adapted ; for we know that the excefs of any kind of 
manure changes the fmell and tafte of plants, and the 
fame effeCt is produced by watering them too frequent¬ 
ly. Striking examples of this change are feen in the 
ftrawberry and in the violet, when fuch as have grown 
in the woods are compared to thofe produced from 
fome of our over-manured gardens ; alfo in the lettuce, 
and fome other plants, when thofe raifed for fale by the 
gardeners about Paris are compared to thofe of fome 
particular kitchen gardens. In the markets of fome 
cities, the carrotsi turnips, and potatoes of the fields, 
are preferred to the fame kind of roots cultivated by 
the gardeners (a) ; for though the laft are of a larger 
fize, they have not got fo good a flavour. Some vege¬ 
tables, therefore, are like certain wild fpeeies of the 
animal kingdom ; they refift every kind of culture, as 
thofe animals refift every effort to tame them. 

T MAN 
<< Although experience has taught the Flemifh far¬ 

mers, that excrementitious fubftances are more aCtive in L 

their natural ftate than when dried, yet it cannot be de¬ 
nied that drying them, and reducing them into powder, 
is fometimes very advantageous £ becaufe in that ftate 
they are much lefs offenfive, are eafily tranfported to 
any diftance, and may be ufed when moft convenient or 
moft proper. In many cities the inhabitants pay to 
have their privies emptied : in other places, thofe who 
empty them pay for their contents ; and it would afto- 
nifh any one to be told how great a revenue is produced 
in the city of Lifle in Flanders by the fale of this kind 
of manure. I am, however (fays our author), far from 
thinking that it is right, in all cafes, to employ it in 
the above-mentioned ftate of concentration ; it would 

be better, in my opinion, to follow the example of the 
Flemifh farmers, who ufe it the firft year for the culti¬ 
vation of plants for oil, or for hemp or flax } and the 
fecond year for the beft kinds of grain : thus obtaining 
two crops, inftead of one, without any farther prepara¬ 

tion of the land. What is faid above may be applied 
alfo to the manures produced from the dung of cattle, 
poultry, &c. (particulary to pigeon’s dung, the moft 
powerful manure of its kind), all which, by being dried 
and powdered before they are ufed, lofe a great portion 

of their aCtivity. From thefe obfervations another faCt 
may be deduced, namely, that manure fhould not be 
taken from the place where it has been thrown together 
until the feafon of the year and the ftate of the land are 

fuch that it may be put into the ground as foon as it is 
brought to it. In fome diftriCts a very injurious cuf- 
tom prevails of carrying the manure into the fields, and 
leaving it there formed into fmall heaps, expofed for 
fome days to the elements ; during which time, either 
the fun or wind dry up its natural moifture, leaving a 

mafs which is much lefs aCtive ; or the rain diffolves and 
carries away the extractive part impregnated with the 

fait. This kind of brine, which is the moft powerful 
part of the manure, penetrates the earth to a confidera- 
ble depth, and fhews (by the thick tufts which arife 
in thofe places, and v'hich produce more ftraw than 
grain) that manure ought to be put into the ground as 

foon as it is brought to it, becaufe it then poffeffes its 
full force and effeCt, and confequently would be then 
ufed to the greateft advantage. 

“ We have always at hand the means of compofing, 
from a great variety of vegetable and animal fubftances, 
fuch manures as, when brought into a proper ftate, and 
mixed with land, contribute to its fertility. Chemiftry 
alfo offers to us a number of fubftances, which, although 
w'hen ufed feparately they tend to diminifh the fertili- 
fing quality of the earth, are yet capable, by being com¬ 
bined, of forming excellent manures ; fuch, for intlance, 
is that faponaceous combination which is produced 
from a mixture of potafh, oil, and earth. What an 
advantage it would be, if, inftead of being fparing of 
manure, the inhabitants of the country would endeavour 

to increafe the number of thefe refources, and to ren¬ 
der them more beneficial, by employing them in a more 
effectual manner. How many years had paffed before 
it was known that the refufe of apples and pears, after 
they are preffed (and which ufed to be thrown away as 

____ ufelefs), 

Manure, 

(a) We believe they are univerfally preferable. 
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ufelefs), is capable of forming as valuable a manure, in 
cyder and perry countries, as the refufe of grapes does 

in wine countries.” 
From what has been obferved, our author concludes, 

that manures a£t, in many circumftances, like medicines, 
and confequently that the fame fort of manure cannot 
be adapted to every fituation, and every kind of foil ; 
we mull therefore take care to make proper diftin&ions 
between them. Whoever fhall pretend that any parti¬ 
cular kind of manure may be ufed, with equal benefit, 
in grafs-lands corn fields, vineyards, orchards, kitchen- 

gardens, &c. ought to be darted among thofe quacks 
who undertake to cure all perfons with the fame remedy, 
without any regard to their age, conflitution, &c. It 
is probably from not having paid fufficient attention to 
the forementioned diftin&ions, that fome authors have 

found fault with particular manures, while others have 
fpoken too highly in their favour. He thinks, how¬ 
ever, and we agree with him, that we are flill in want 
of a courfe of comparative experiments upon the various 
kinds of manures, confidered according to their influence 

with refpeft to different foils, fituations, and produc¬ 
tions. If this part of rural oeconomy were better un- 
derftood, we fhould perhaps fee many places in a ftate 
of cultivation, which, on account of the bad quality of 

their foil, have hitherto refilled all our endeavours to 

render them fertile. 
Perhaps it would not be proper to difmifs this fub- 

je& without noticing Mr Middleton’s obfervations on 
various kinds of manure, which were publifhed in the 

Tranfa&ions of the Society of Arts for the year 1 799* 
This gentleman agrees with Mr Parmentier, in recom¬ 

mending the excrementitious matter of privies as the moll 

powerful of all manures on fome kinds of foil ; but he 
differs from him, and we believe from moll writers on 
agriculture, when he affirms, that wood ajhes, when 
fpread on the grafs in February or March, are of very 

little fervice, and that the afhes of coal and even of peat 
are of none upon any kind of land. He likewife affirms 
foot to be of very little value as a manure, foapmakers 
wafle to be of none, or rather to be hurtful ; and he 
feems to conflder jnaltdujl, including the dufl from the 

malt-kilns, to be, after the foil of privies, one of the 
mofl powerful manures. He affirms, from his own ex¬ 
perience, that, with refpedl to fertiliflng power, the foil 
of privies, compared with farm-yard dung, is in the pro¬ 

portion of five to one. See more on the fubje£l of 
Manure, under the title Vegetable Substances, 

Chap. 2d. 
MAOUANA, one of that clnflre of iflands in the 

South Sea which were difeovered by M. Bougainville, 
and by him named Navigator’s Iflands. It was vifited 

by La Peroufe in 1787, who deferibes it as exceeding¬ 
ly rich in every animal and vegetable produdlion necef- 
fary to the fuftenance of man. The two frigates which 
he commanded had no fooner approached the fhore, than 
he difeovered at the bottom of each creek a number of 
villages, from whence came innumerable canoes, laden 

with hogs, cocoa-nuts, and other fruits, which were 
purchafed for glafs ware. This was in the evening 
and next morning the commerce was renewed in the 
moll friendly manner. As early as the dawn of day, 

the iflanders had furrounded the two frigates with 200 
canoes full of different kinds of provifipn, which they 

would exchange only for beads—in their eftimation dia¬ 

monds of the firll water. Axes, cloth, and all other Maouana. 

articles of commerce, they difdained. Abounding in 
real bleffings, they were defirous of obtaining fuperflui- 

ties alone. 
Two boats, filled with empty calks, were fent alhore 

for frelh water; and Peroufe himfelf accompanied them 
in his pinnace. A line of ibldiers was polled between 
the beech and the Indians, who amounted to about 2CO, 

including a great many women and children. The 
French commarider prevailed upon them all to fit down 
under cocoa trees, that were not more than eight toiies 
diflant from the fhips boats. Each of them had by him 
fowls, hogs, parrots, pigeons, or fruit, and all wifhed 
to fell them at once, which occafioned fome confufion. 

The women, fome of whom were very pretty, offered 
their favours, as well as their fowls and fruit, to all 
thofe who had beads to give them ; and foon tried to 
pafs through the line of foldiers, who oppofed but a 
feeble remittance to their attempts. Europeans who 
have made a voyage round the world, efpecially French¬ 
men, have no arms to ward off fimilar attacks. Ac¬ 
cordingly the fair favages found little difficulty in break¬ 
ing the ranks ; the men then approached ; and the con¬ 
fufion was growing general ; when Indians, who feem- 
ed to be chiefs, made their appearance with flicks in 
their hands, and rellored order, every one returning to 

his poll, and the traffic beginnnig anew,* to the great 

fatisfadlion of both buyers and fellers. 
While all this was parting with the greatell tranquil¬ 

lity, and the calks were filling with water, Peroufe 
thought he might venture to the diflance of 200 yards 
to vifit a charming village, fituated in the midll of a 
wood, or rather of an orchard, all the trees of which 

were loaded with fruit. The houfes were placed upon 
the circumference of a circle, of about 150 toifes in dia¬ 
meter, the interior forming a vail open fpace, covered 
with the moll beautiful verdure, and lhaded by trees, 
which kept the air delightfully cool. Women, children, 
and old men, accompanied him, and invited him into 
their houfes. They fpread the finell and frelhelt mats 
upon a floor formed of little chofen pebbles, and raifed 
about two feet above the ground, in order to guard a- 

gainll humidity. He went into the handfomell of thefe 

huts, which probably belonged to a chief ; and great was 
his furprife to fee a large cabin of latice-work, as well 
executed as any of thofe in the environs of Paris. The 
bell architect could not have given a more elegant curve 
to the extremities of the ellipiis that terminated the 
building ; while a row of pillars, at five feet diftance 
from each other, formed a complete colonnade round 

the whole. The pillars were made of trunks of trees 
very neatly wrought, and between them were fine mats 
laid over one another with great art, like the feales of 
a fifh, and drawing up and down with cords, like our 
Venetian blinds. The reft of the houfe was covered 

with leaves of the cocoa palm. 
This charming country combines the advantages of a 

foil fruitful without culture, and of a climate which 
renders clothing unneceffary. The trees that produce 

the bread fruit, the cocoa-nut, the banana, the guava, 
and the orange, hold out to thefe fortunate people as 
abundance of wholefome food ; while the fowls, hogs, 

and dogs, which live upon the furplus of thefe fruits, 
afford them an agreeable variety of viands. What cold 

imagination could feparate the idea of happinefs from 
fo> 
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fo enchanting a place ! But Maouna is not the abode 

of innocence. No arms were indeed perceived ; but the 

bodies of the Indians, covered over with fears, proved 

that they were often at war, or elfe quarrelling among 

theinfelves ; while their features announced a ferocity 

that was not perceptible in the countenances of the 

women. Nature had, no doubt, ftamped this character 

on their faces, by way of (hewing, that the half-favage, 

living in a Hate of anarchy, is a more mifehievous being 

than the moft ferocious of the brute creation. 

Of their ferocity and their treachery, Peroufe had 

too foon the moft complete evidence. M. de Langle, 

the fecond in command, went afliore for frefh water, 

accompanied by fixty Frenchmen, officers, failors, and 

loldiers. They were received with an air of good hu¬ 

mour by crowds of people waiting on the beach with 

immenfe quantities of fruit and hogs; but this calm was 

of ffiort duration. The Indians picked a quarrel with 

them, pelted them with ftones, thrown with great dex¬ 

terity and with equal force ; and it was with difficulty 

that, of the fixty-one, forty-nine reached the fhips, many 

of whom were feverely wounded. Among the killed 

were De Langle, and Lamanon the naturalift (fee La- 

manon in this SuppL) Peroufe deferibes the men of 

Maouna as of gigantic ftature, and of great mufcular 

ftrength. See Navigators IJlands in this SuppL 
MASON (the Rev. William) was a man of fuch" 

eminence both as a poet and as a fcholar, that a more 

particular account of his life and of his ftudies fhould be 

puhlilhed than our fcanty materials enable us to give. 

He was born at Hull, where his father poflefled the vi¬ 

carage of St Trinity ; but where he received his fchool 

education we have not been able to learn. At the pro¬ 

per time he was admitted into St John’s College, Cam¬ 

bridge ; where he took the degrees of B.A. and M. A. 

and in 1747, he obtained a feilowfhip in Pembroke 

Hall. It was there that he contra&ed an intimate 

friendffiip with Gray the poet, and with Mr Hurd, now 

Bifhop of Worcefter. When the former of thefe gen¬ 

tlemen died, Mr Mafon took upon himfelf the office of 

editor of his works and guardian of his fame ; and upon 

the promotion of the latter to the fee of Litchfield and 

Coventry, he exprefled his fatisfa&ion in fome beautiful 

verfes, which we read at the time, but do not recoiled! 

where. 

In 1754 he entered into holy orders, and was pa- 

'tronifed by the then Earl of Holdernefs, who obtained 

for him the appointment of chaplain to the king, and 

prefented him with the valuable redlory of Alton in 

York (hire. He was fome time afterwards made precen¬ 

tor of York Cathedral, when he publifhed a fmall vo¬ 

lume of church mufic, which has alternately met with 

oppofition and applaufe. In our opinion fome of his 

anthems are unrivalled. 

It was natural for the precentor of a cathedral church, 

who was likewife a poet, to turn his attention to facred 

mufic ; and Mafon had been a poet from his early years. 

His Elfrida and Caradactts, two tragedies on the Gre¬ 

cian model, were both publifhed before the year 17 ^7. 

Thefe two dramas, in the opinion of Dr Hurd, do ho¬ 

nour to modern poetry, and are, according to him, a 

fufficient proof of the propriety of reviving the chorus 

on the Britifh ftage. In this fentiment few critics, we 

believe, will agree with his Lordfhip ; but the tragedies 

liave certainly great merit, and tranfeend perhaps every 

poem of the fame caft in our own or any other modern Mafon. 

tongue. In the firft, the language is elegant and fweet; v-*- 

in the latter, it is daring and fublime. The author him¬ 

felf always confidered the former as the moft perfect ; 

and Johnfon, wliofe critical judgment will not be raffily 

queftioned, feems to have been of the fame opinion. 

John Con’s partiality to Oxford, as is well known, made 

him embrace every opportunity of turning into ridicule 

Cambridge men and Cambridge poems ; but while lie 

boafted of having fpent hours in burlefquing Cara&acus 

for the amufement of his Oxford friends, he confefTed 

that Elfrida was too beautiful to be hurt by ridicule. 

The voice of the public, liowrcver, feems to give the 

preference to the latter, and to confider it as (landing, 

like Dry den’s celebrated ode, without a rival. In both 

are fentiments and expreffions which would do honour 

to the genius of Shakefpeare ; and Cara&acus, in the 

Greek verfion of Mr Giafs, would not have difgraced 

an Athenian theatre. 

Befides his two tragedies, Mr Mafon publifhed many 

other poems. His Englifh Garden is univerfally read 

and admired, being unqueftionably the finell poem of 

the kind that has appeared fince the days of Tliomfon ; 

though fome have affe&ed to confider it as treating the 

fubjedl rather with profeffional (kill than with poetical 

genius. That there are in it a few profaic expreffions 

we (hall not controvert ; for fuch feem infeparable from 

didadlic poetry ; but, taken as a whole, where (hall we 

find its equal ^ His elegies, particularly that on the 

death of his wife, and that on the demife of Lady Co¬ 

ventry, have been generally read and extolled, though 

not more than they deferve, as fuperior in claffic ele¬ 

gance to any thing of the kind in the Englifh tongue, 

ajid expreffing a manlinefs and tenderuefs of the pathe¬ 

tic, rarely found in the moft poliflied elegies of Roman 

writers. The fplendor of genius, and accuracy of judge¬ 

ment, confpicuous in his dramas, are equally difplayed 

in his charadler as a lyric writer. His quarry was bold, 

and impetuous, and he never fwept the ground with an 

ignominious flight. In his Sappho and Phaon he has 

happily imitated the ftyle of Dryden and Metaftafio ; 

and at his death he was employed on a poem in which 

lie propofed to meafure his ftrength with Dryden. 

We have reafon to believe that this ingenious man 

was not only a poet and a mufical performer, but the 

inventor of the fafhionable inftrument the Piano Forte. 

We cannot indeed at prefent bring evidence of this 

fa£l; but we have inftituted fuch inquiries as, we hope, 

(hall enable us to afeertain the truth under the article 
Piano Forte. 

1 oetry and mufic, and the duties of his office, miorht 

be fuppofed to have employed all his time ; but, unfor¬ 

tunately, lie caught the alarm which in 1769 was fpread 

over the nation by the expulfion of Mr Wilkes from 

the Houfe of Commons, and immediately enrolled him¬ 

felf among the fupporters of the BUI of Rights. The 

decifion of the Houfe, which pronounced Mr Lutteral 

duly defied in oppofition to Mr Wilkes, he confidered 

as a grofs violation of the rights of the people ; and 

though he Inrely did not approve of the condudl of the 

exded member, he joined with other freeholders in 

\ orkfhire in a petition to the king that he would dif- 
lolve the parliament. 

Being now leagued with the oppofition, he joined in 

iome violent clamours for a parliamentary reform. In 

the 
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Mafon. the year 1779* w^en the city London, and fome 
—v-' other commercial towns,. agreed to prefent their peti¬ 

tions to parliament for a more economical expenditure 
of the public money, and a more equal reprefentation 
of the people, Mr Mafon came forward, and took an 
a&ive part in promoting thefe defigns, as one who was 
convinced of their importance and neceffity. When 
the county of York affembled, on the 30th of Decem¬ 
ber 1779? and refolved nnanimoufly, “ that a committee 
of correfpondence fhould be appointed, for the effec¬ 
tually promoting the objedl of the petition then agreed 
to, and alfo to prepare a plan of ajfoclation to fupport 
that laudable reform, and fuch other meafures as may 
conduce to reflore the freedom of parliamenthe was 
chofen upon the committee, and was confulted with, or 
afiilled in drawing up thofe various high-fpirited refo- 
lutions and addreffes to the public, for which the York- 
fhire committee was fo celebrated ; and which was after¬ 

wards generally adopted by the other affociated bodies 
of reformers. This part of his condudl is furely entitled 
to no praife. Thinking as we do of the parliamentary 
reformers, we cannot but regret that a man of Mr Ma- 
fon's talents and virtues fhould have embarked in their 
dangerous purfuits ; and though we perceived lefs ha¬ 
zard in thofe purfuits than we do, we fhould fliil confi- 
der them as unfuitable to the chara&er of a clergyman. 
Our author, however, was of a different opinion. In 
reply to a cenfure paffed by a dignified clergyman on 
the political conduft of himfelf and fome of his reverend 
brethren, he publifhed, without his name indeed, a fpi- 
rited defence of their proceedings and defigns in fome 
of the country papers. The York committee, too, at 

its next meeting, refolved, “ that a Protellant, by en¬ 
tering into holy orders, does not abandon his civil 
rights they alfo refolved, “ that the thanks of the 
committee be given to thofe reverend gentlemen who, 
thus preferring the public good to their own private 
emoluments, have flood forth the firm friends to the 

l* true interefls of their country.” 
Mr Mafon, however, fhovved, by his fubfequent con- 

.dud, that however earneftly he might wifh for what he 
doubt lefs confidered as an expedient reform in the com¬ 
mons-houfe of Parliament, he was firmly attached to the 

' Britifh conilitution. He was indeed a whig; but he was 
a whig of the old fchooi. In the beginning of 1794, 
when the reformers had betrayed the principles of 
French democrates, he deferted them, and ranged him- 
felf under the banners of the fervantsof the crown; and 
for this conducl, which was certainly confiflent, he h3s 

been plentifully traduced by our Jacobin journaliils as 
an alarmift, who not only deferted his old friends, but 
aferibed to them a certain degree of guilt and political 

depravity. 
The death of this great and good man, which hap¬ 

pened in April 1797,. was occafioned neither by age 
■ nor by inveterate difeafe. As he was flepping into his 

chariot, his foot hipped, and his fhin grazed againfl the 
ftep. This accident had taken place feveral days before 
he paid the proper attention to it ; and on April the 

I 3d a mortification enfued, which, in the fpace of forty- 

eight hours, put a period to his life. 
That he was a icholar and a poet of high eminence 

is univerfally acknowledged ; and we are allured, that 
his poflhumous works, when publifhed, will not detraft 

from his living fame. In private life, though he affcdl- 

ed perhaps too much the faftidious manners of Mr Gray, Mafonry, 

whofe genius he eflimated with a degree of enthufiafrn—v™” 
amounting almofl to idolatry, his character was diflin- 

guifned by philanthropy and the mod fervid friendfhips; 
and he may be confidered as a man who merits to be 
ranked with the ablefl fupporters of Britifh liberty and 
Britifh morals. 

Free MASONRY, is a fubje6l which, after the co¬ 
pious detail given in the Encyclopedia of its lodges, and 
wardens, and grand mailers, we fhould not have refu¬ 
med in this place, but to warn our countrymen againil 

the pernicious fuperftru&ures which have been railed 
by the French and Germans on the fimple fyflem of 
Britifh mafonry. 

Much falfehood is current refpedling the origin and 
antiquity of the mafonic affociations. That the Dio- 
nyfiacs of Afia Minor were a fociety of architects and 
engineers, who had the exclufive privilege of building 
temples, iladia, and theatres, under the myilerious tu¬ 

telage of Bacchus, feems to be unqueflionable. “We 
are alfo certain, that there was a iimilar trading affocia- 
tion during the dark ages in Chriflian Europe, which 

monopolized the building of great churches and cattles, 
and enjoyed many privileges under the patronage of the 
various fovereigns. Circumflances (fays Dr Robifon), 
which it \tfould be tedious to enumerate and difeufs, 
continued this,affociation longer in Britain than on the 
continent but there is no good evidence, that, ante¬ 
rior to the year 1648, any man fought ad million into 
it, who was not either a builder by profelfion, or at 
leafl fkilled in the fcieuce of architeClure. At that pe¬ 

riod, indeed, Mr Afhmole, the famous antiquary (fee 
Ash mole, Encycl.), Vvas admitted into a lodge at War¬ 
rington, together with his father-in-law Colonel Main- 
waring ; and thefe are the firfl diflinCl and unequivocal 
in fiances that we have in Britain of men unconnected 
with the operative mafons being received into their my- 
flerious fraternity. The fecrecy, however, of the lodges, 
made them fit places for the meetings of the royalilts ; 
and accordingly many royalifls became free inafons. 
“ Nay, the ritual of the mailer’s degree feems to have 
been formed, or perhaps twilled from its original inlli. 

tution, fo as to give an opportunity of founding the 
political principles of the candidate, and of the whole 
brethren prefent. For it bears fo eafy an adaptation to 
the death of the king, to the overturning of the vene¬ 
rable conilitution of the Englilh government of three 

orders by a mean democracy, and its re-ellablifliment by 
the efforts of the loyalills, that this would Hart into 
every perfon’s tnind during the ceremonial, and could 

hardly fail to fhew, by the countenances and behaviour 
of the brethren, how they were affeCted.” 

This fuppofition receives much countenance from the 
well known fail, that “ Charles II. was made a mafon, 
and frequented the lodges. It is not unlikely, that be- 
lides the amufement of a vacant hour, which was al¬ 
ways agreeable to him, he had pleafure in meeting with 

his loyal friends, and in the occupations of the lodge, 
which recalled to his mind their attachment and fervieesv 
His brother and fucceffor James II. was of a more feri- 

ous and manly call of mind, and had little pleafure in 
the frivolous ceremonies of mafonry. He did not fre¬ 
quent the lodges. But, by this time, they were the 
refort of many perfons who were not of the profelfion, 
or members of the trading corporation. This circum- 

fiance, 
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Mafonry. fiance, in all probability, produced the denominations 
-' of free and accepted mafons. A perfon who has the pri¬ 

vilege of working at any incorporated trade, is faid to 
be a freeman of that trade. Others were accepted as 
brethren, and admitted to a kind of honorary freedom ; 
as is the cafe in many other trades and incorporations, 
without having, (as far as we can learn for certain) a 
legal title to earn a livelihood by the exercife of it.” 

&It was not till fome years after this period that the 
lodges made open profefiion of the cultivation of gene¬ 
ral benevolence, and that the grand aim of the fraternity 
was to enforce the exercife of all the focial virtues. 
The eftablifhment of a fund for the relief of unfortu¬ 
nate brethren did not take place till the very end of the 
lafl century ; and we may prefume, that it was brought 
about by the warm recommendations of fome benevolent 
members, who would naturally enforce it by addreffes 
to their afiembled brethren. Hence the probable origin 

of thofe philanthropic difeourfes, which are occafionally 
delivered in the lodges by one of the brethren as an of¬ 

ficial talk. 
The boafted philanthropy of mafons ferves, however, 

another purpofe. The inquifitive are always prying and 
teazing, eager to difeover the fecrets of their neigh¬ 
bours ; and hence the brethren are induced to fay, that 
univerfal beneficence is the great aim of the order, for 
it is the only point on which they are at liberty to 
fpeak. They forget, that univerfal beneficence and 
philanthropy are inconfiftent with the exclufive and 
monopolizing fpirit of an afiociation, which not only 
confines its benevolence to its own members (like any 
other charitable afiociation), but hoards up in its bofom 
ineftimable fecrets, whofe natural tendency, they fay, is 
to form the heart to this generous and kind conduct, 
and infpire us with love to all mankind. The profane 
world cannot fee the beneficence of concealing from pub¬ 
lic view a principle or a motive which fo powerfully in¬ 
duces a mafon to be good and kind. The brother fays, 
that publicity would rob it of its force ; and we mull 
take him at his word : and our curiofity is fo much the 
more excited, to learn what are the fecrets which have 
fo fingular a quality, for they muft be totally unlike the 
principles of fcience, which produce their effedls only 
when made public. 

From this account of mafonry, it would appear to 
have been at firft a loyal afiociation, and as fuch it was 
carried over from England to the continent ; for all the 
mafons abroad profefs to have received their myfteries 
from Great Britain. It was firft tranfported into France 
by the zealous adherents of King James, who, together 
with their unfortunate mailer, took refuge in that coun¬ 
try ; and it was cultivated by the French in a manner 
fuited to the tafte and habits of that highly polifhed 
and frivolous people. To the three fimple Britifh de¬ 
grees of apprentice, fellow-craft, and majlcr, they gradu¬ 
ally added degrees innumerable, all decorated with ftars 
and ribbons; and into their lodges they introduced the 
impieties and feditious doftrines of Voltaire and the 

pbfiofophifts. Indeed, if the account which the 
Abbe Barruel gives of mafonry be juft, it muft be ad¬ 
mitted, that even the fecrets of the moft ancient lodges, 
though in one fenfe liarmlefs and juft, are fo exprefied, 
that they may be eafily twifted to very dangerous pur- 
pofes 1 lus author was advanced by a few friends to 
the degree of matter, without being obliged to take the 

76 ] MAS 
oath of fecrecy ; and being furnifhed with the figns, he Mafonry, 
got admifiion into a lodge, where he heard the fecret 
regularly communicated, with all the ordinary forms to 
an apprentice. “ It would be ufelefs, (fays he), to de- 
feribe the ceremonials and trials on fuch occafions ; for 
in the firft degrees, they are nothing more than the play 
of children. The grand objedl was the communication 
of the famous fecret, when the candidate was ordered 
to approach nearer to the venerable. At that moment, 
the brethren, who had been armed with fwords for the 
occafion, drawing up in two lines, held their fwords, 
elevated, leaning the points towards each other, and 
formed what in mafonry is called the arch of feel. The 
candidate pafled under this arch to a fort of altar eleva¬ 
ted on two Heps, at the furtheft end of the lodge. The 
mafter, feated in an arm chair*- or a fort of throne, be¬ 
hind this altar, pronounced a long difeourfe on the in¬ 
violability of the fecret which was to be imparted, and 
011 the danger of breaking the oath which the candidate 
was going to take. He pointed to the naked fwords, 

which were always ready to pierce the breaft of the 
traitor ; and declared to him that it was impofiible to 
efcape their vengeance. The candidate then fwore, 

“ that rather than betray the fecret, he confented to 
have his head cut off, his heart and entrails torn out, and 
his afhes call before the winds.” Having taken the 
oath, the mafter faid the following words to him : 
“ My dear brother, the fecret of mafonry confifts in 
thefe words, equality and liberty ; allmen are equal 
and free; all men are brethren.”. The mafter did not 
utter another fyllable, and every body embraced the new 

brother equal and free. The lodge broke up, and we 
gayly adjourned to a mafonic repaft.” 

In the Britifh lodges, the author admits, that no 
other interpretation is given to this famous fecret, than 
that, as all men are children of one common parent, and 

creatures of the fame God, they are in duty bound 
to love and help each other as brethren ; but he con¬ 

tends, that in France it was differently interpreted ; and 
he fupports his opinion by the following arguments : 

# On the 12th of Auguft 1792, Louis XVI. was car¬ 
ried a prifoner to the tower of the temple, fo called be- 
caufe it formerly belonged to the knights templars. 
On that day, the rebel affembly decreed, that to the 
date of liberty the date of equality fhould be added in 
future in all public adls ; and the decree itfelf was dated, 
the fourth year of liberty, the firft year and firft day of 

equality. It was on that day, for the firft time, that 
the fecret of free-mafonry mas made public ; that fe¬ 
cret fo dear to them, and which they preferved with all 
the folemnity of the moft inviolable oath. At the 
reading of this famous decree, they exclaimed, “ We 
have at length fucceeded, and France is no other than 

an immenfe. lodge. 1 he whole French people are free 
mafons, and the whole univerfe will foon follow their 
example.” 

“ I witnefied (fays our author) this enthnfiafm ; I 
heard the convention to which it gave rife ; I faw ma¬ 
fons, till then the moft referved, who freely and openly 
declared, i Yes, at length the grand objedl of free-mafon¬ 
ry is accomplifhed, eqjltality and liberty ; all men 
are equal and brothers ; all men are free. That was the 
whole fubftance of our do&rine, the objedb of our" 
wifties, the whole of our grand fecret !” 

This is a very ferious charge againft the original fe¬ 
cret 
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j fonry. cret of mafonry, as It was underftood in France ; and 
p V""""" though the author does not bring it dire&ly againfl the 

fame fecret as underflood in Britain, he yet feems to 
fay, that in all lodges, the following queflion is put to 

the candidate before he isentrufied with any fecret 
“ Brother, are you difpofed to execute all the orders 

of the grand-mailer, though you were to receive con¬ 
trary orders from a king, an emperor, or any other fo- 
vereign whatever ?” And as the brother is obliged to 

promile this unlimited obedience, it is eafy to conceive 
how much a traiterous confpiracy may be promoted by 
means of mafon lodges. The allegorical llory which is 

told at the conferring of the degree of mailer, is capable 
of various and even contrary interpretations ; for though 
in this country it was originally rendered fubfervient to 

the purpofes of the royaliils, in the occult lodges on the 

continent it has been made the vehicle of treafon and 
impiety. 

When the degree of mafter-mafon is to be conferred, 

the lodge is hung round with black. In the middle is 
a coffin covered with a pall, the brethren Handing round 
it in attitudes denoting forrow and revenge. When the 

new adept is admitted, the mailer relates to him the 
following hiltory or fable : 

“ Adoniram prefided over the pavement of the work¬ 

men who were building the temple of Solomon’s orders. 

They were three thoufand workmen. That each one 
might receive his due, Adoniram divided them into 

three dalles, apprentices, fellow-crafts, and mailers. 
He entrulled each clafs with a word, figns, and a gripe, 
by which they might be recognifed. Each clafs was 

to preferve the greatell fecrecy as to thefe figns arid 
words. Three of the fellow-crafts, wifhing to know 
the word, and by that means obtain the falary of maf- 
ter, hid themfelves in the temple, and each polled him- 

felf at a different gate. At the ufual time when Ado¬ 
niram came to fhut the gates of the temple, the firft of 
the three met him, and demanded the word of the mif 

ters ; Adoniram refufed to give it, and received a vio¬ 
lent blow with a Hick on his head. He Hies to another 

gate, is met, challenged, and treated in a fimilar man¬ 
ner by the fecond : flying to the third door, he is kil¬ 

led by the fellow-craft polled there, on his refufing to 
betray the word. His affaffins buried him under a heap 
of rubbiffi, and marked the fpot with a branch of acacia. 

“ Adoniram’s abfence gave great uneafinefs to Solo¬ 

mon and the mailers. He is fought for every where : 

at length one of the mailers difeovers the corpfe, and, 
taking it by the finger, the finger parted from the hand ; 
he took it by the wrift, and it parted from the arm ; 
when the mailer, in aftonilhment, cried out, Mac Benac ; 

which the craft interprets by “ the jhjh parts from the 

bones.” 
“ Left Adoniram fhould have revealed the nvord, the 

mailers convened and agreed to change it, and to fub- 
ftitute the words Mac Benac; facred words, that free- 
mafons dare not pronounce out of the lodges, and there 
each only pronounces one fyllable, leaving his neighbour 
to pronounce the other.” 

The hiltory finilhed, the adept is informed, that the 
obje£t of the degree he has juft received is to recover 

the word loft by the death of Adoniram, and to revenge 

this martyr of the mafonic fecrecy. The generality 
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of mafons, looking upon this hiftory as no more than a Mafonry.^ 

fable, and the ceremonies as puerile, give themfelves J ~v 
very little trouble to fearch farther into thefe myfte- 
ries. 

Thefe fports, however, affume a more ferious afpeA 
when we arrive at the degree of eledl (Elu). This de¬ 

gree is fubdivided into two parts ; the firfL has the re¬ 

venging of Adoniram for its objedl, the other to reco¬ 
ver the word, or rather the facred doffrine which it ex- 
preffed, and which has been loft. 

In this degree of ele6l, all the brethren appear dref- 
fed in black, wearing a bread-piece on the left lide, on 
which is embroidered a death’s head, a bone, and a 

poignard, encircled by the motto of Conquer or Die. 
The fame motto is embroidered on a ribband which they 
wear in faltier. Every thing breathes death and re¬ 
venge. The candidate is led into the lodge blindfolded, 

with bloody gloves on his hands. An adept with a 
poignard in his hand threatens to run him through the 
heart for the crime with which he is accufed. After 

various frights, he obtains his life, on condition that he 
will revenge the father of mafonry in the death of his 

affaflin. He is Ihewn to a dark cavern. He is to pene¬ 

trate into it ; and they call to him, Strike all that fhall 
oppofe you ; enter, defend yourfelf, and avenge our maf- 
ter ; at that price you (hall receive the degree of eledl. 
A poignard in his right hand, a lamp in his left, he pro¬ 

ceeds ; a phantom oppofes his paffage ; he hears the 
fame voice repeat, Strike, avenge Hiram, there is his 

affaflin. He ftrikes, and the blood flows.—Strike off 
his head, the voice repeats; and the head of the corpfe 
is lying at his feet. He feizes it by the hair (a), and 

triumphantly carries it back as a proof of his victory ; 
{hews it to each of the brethren, and is judged worthy 
of the new degree. 

Our author fays, that he has queftloned. divers ma- 
fons whether this apprenticeffiip to ferocity and murder 
had never given them the idea, that the head to be cut 

off was that of kings ; but they all affirmed that Inch 
an idea had never occurred to them till the French re¬ 
volution had convinced them of the fadl. At this in¬ 

deed we are not furpnfed. The affaffin of Hiram is no 
where faid to have been a king ; and why fhould the 
young eledt have ftippofed, that when dabbing that af¬ 
faffin, he was training to be a regicide ? The ceremony, 
however, is certainly ferocious in the higheft degree, 
and obvioufly calculated to reconcile the mafons of the 
occult lodges to the pradlice of affaffination at the com¬ 
mand of their fuperiors ; and when it is temembered, 
that they are bound to pay obedience to thofe unfeen 
fuperiors even againfl their lawful fovereigns, the atroci¬ 

ties of the revolutionwould naturally make them interpret 
this {hocking ceremony as it is interpreted by the Abbe. 

It was the fame with refpedl to the religious part of 
this degree, where the adept is at once pontiff and fa* 
crificer with the reft of the brethren. Veiled in the 
ornaments of the priefthood, they offer bread and wine* 

according to the order of Melchifedec. The fecret ob- 

je& of this ceremony is to re-eftablifh religious equality* 
and to exhibit all men equally priefts and pontiffs, to 

recal the brethren to natural religion, and to periuade 
them that the religion of Moles arid of Chrift had vio¬ 

lated religious equality and liberty by the diftindlion 

Z of 

(a) The reader may eafily conceive that this corpfe is no more than a mannikin containing bladders full of^blood^ 
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t • 9n,, t jtv It was the revolution again which bible. Without direflly queftioning this affertion, we Mafonrj 

of priefts and laity, it “,e , , 3 , j beg- ieave to put our countrymen in remembrance, II 
opened the eyes of many of the adep > , ^ French and German mafonrv, as it was derived ,Matmai> 
that they had been dupes to this impiety, as they had that French and^ennam ma ^ ^ ^ 

been to the regicide eflay in the former part. 
from Britain, muft have been originally as harmlefs as 
our own ; and to call their attention to the monftrous 

and fit ins up his account in the following 
<( jn the two firft degrees, that is to fay, in thofe. or 

apprentice and fellow-craft, the fed begins by throwing 
out its equality and liberty. After that, it occupies 
the attention*of its novices with puerile games of frater¬ 
nity or mafonic repafts ; but it already trains its adepts 
to the profoundeft fecrecy by the moft frightful oaths. 

“ In that of majler, it relates the allegorical hiftory 
of Adoniram, who is to be avenged ; and of the word, 

which is to be recovered. 
In the degree of elefi, it trains the adepts to ven¬ 

geance, without pointing out the perfon on whom it is 
to fall. It carries them back to the time! of the pa¬ 
triarchs, .when, according to them, men knew no reli¬ 
gion but that of nature, and when every body was e- 
qually pried: and pontiff. But it had not as yet decla¬ 
red that all religion revealed fince the time of the pa¬ 

triarchs was to be thrown afide. 
“ This lafl myftery is only developed in the Scotch 

degrees. There the brethren are declared free : The 
word fo long fought for is, Deifm ; it is the worfhip of 
Jehovah, fuch as was known to the philofophers of na¬ 
ture. The true mafon becomes the pontiff of Jeho¬ 
vah ; and fuch is the gra*id my fiery by whieh he is ex¬ 
tricated from that darknefs in which the prophane are 

involved. 
« In the degree Rofe Cruets, he who wrefted the 

us, fince the commencement of the French revolution, 
that we fhould be fo confident that the equality and li¬ 
berty of our lodges will never degenerate into the equa¬ 
lity and liberty of the French Jacobins? This cannot 

be faid ; for it has been proved, that there are feveral 
occult lodges in Britain ; and what fecuiity have we, 
or what fecurity can we receive, that their number fhall 
not increafe ? The legiflature indeed has lately laid fome 
falutaryr reftraints on the meetings of mafons ; but fuch 

is the nature of thefe meetings, that nothing can effec¬ 
tually fecure us againft the introduction of the higher 
myfteries, but the voluntary fhutting up for-a time of 

all lodges. This has been done by the honelt mafons 
in Germany ; and why may it not be done by the ma¬ 
fons in Britain ? The fund for the relief of poor brethren 
may furely be managed without fecrecy ; the figns and 
gripe may be communicated without the wordy or ex¬ 

acting a promife of implicit obedience ; and the relhi* 
quifiling of the joys of a focial hour would be no great 

facrifice to the peace of the country. 
But is Britifh mafonry really fo harmlefs as the 

younger mafons wifh us to believe ? The writer of thefe 
reflections was never initiated fn its myfteries, and there¬ 
fore cannot, from his own knowledge, fay what is their 
tendency ; but he has no hefitation to affirm, becaufe 
he believes himfelf able to demonftrate, that it is grofs- 

wordy who deftroyed the worfhip of Jehovah, Is Chrift ly immoral to promife implicit obedience to unknown 
I • r* 1 1 1 /* 1 * n * _ . *1_ _] . _ _ ___ a. h — ^ T /*, . _ ^ A .4 i. f. U 4- V* 4- /A »rr 1 1 I F 1 TV IT 1 A 1 T t O T _ 
himfelf, the author of Chriftianity ; and it is on the Gof- 
pel and on the Son of Man that the adept is to avenge 
the brethren, the pontiffs of Jehovah. 

“ At length, on his reeeption as Kadofcli, he learns 
that the affaffin of Adoniram is the king, who is to be 
killed to avenge tlie Grand Mafter Molay, and the or¬ 
der of the mafons fucceffors of the knights templars. 
The religion whieh is to be deftroyed to recover the 
wordy or the true doClrine, is the religion of Chrift, 
founded on revelation. This word in its full extent is 
equality and liberty, to be eftabliihed by the total over¬ 

throw of the altar and the throne. 
“ Such are the incipient degrees, the proeefs, and 

the whole fyftem of malonry ; it is thus that the fed, 
by its gradual explanation of its twofold principle of 
equality and liberty, of its allegory of the founder of 
mafonry to be avenged, of the word to be recovered, 
leading the adepts from fecret to feeret, at length ini¬ 
tiates them into the whole Jacobinical code of revolu- 
tion.” 

If this account of mafonry be not greatly exagger- 

fuperiors, or to fwear that one will keep inviolate a fe¬ 
cret, to the nature of which he is an abfolute ftranger. 

He hopes, indeed, and is inclined to believe, that, in 
the decent lodges of Britain, the candidate is affured, 
before he is required to take the oath, that the fecret 

to be communicated, and the obedience which be is to 
pay, militate in no refped againft the civil government 
or the religion of liis country: but ftill if the iecret 
contain information of value, it is, in his opinion, finful 
to keep it a fecret; and he cannot conceive upon what 
principle a native of Britain can promife unlimited obe¬ 
dience to any human being. The myfteries of mafonry 
muft relate to fomething which is either important and 
laudable; frivolous, though innocent; or dangerous 
and immoral. To confine to a fedl any information 

which is laudable and important, is furely not to a£l the 
part of genuine philanthropifts ; to adminifter the moft 
tremendous oaths in the midft of frivolous amufements, 

to violate one of the moft facred precepts of our 
holy religion ; and, as no man will pretend to vindi- 

w w cate dangerous and immoral myfteries, mafonry appears, 
ated, what are we to think of thofe men among ourfelves, in every point in which it can be placed, an affociation 

who, fince the publication of the Abbe Barruel’s book which no good Chriftian will think himfelf at liberty to 
and. Dr Robifon’s, have difplayed a zeal for the propa- encourage. 

gation of their myfteries, by which they feemed not to MAS UAH (Sec Massuah, EncycL) is in latitude 
be formerly a&uated, and to which the importance of 15 35' 5" north, and in longitude 390 36' 30'' caft of 
the ^bufinefs that, by their own account, is tranfa£led Greenwich. On the 22d of September 1769 Mr Bruee 
m tne lodges, cannot be thought to bear an adequate . found the variation of the needle at Mafuah to be 12° 
proportion ? It is not enough to fay that Britifh ma- 48 weft. 

fonry is harmlefs, and that the equality and liberty taught MATMAI, or Matsumai, is the largeft of the Kn*- 

in our lodges are the equality and liberty taught in the rile ifianda \ and if it be not independent, is tributary 
to 

. 
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rorga, to Japan. The capital town of the fame name, Matmai, 
ty°w. is fituated on the-fea-ffiore, on the fouth-weft fide. It 

was built and is inhabited by the Japanefe. It is a for¬ 

tified place, furnifhed with artillery, and defended by a 
numerous garrifon, The ifland of Matmai is the place 
of exile for perfons of diftin&ion at Japan : it is fepara- 
ted from that empire by only a narrow channel, but 
which is conlidered as dangerous, becaufe the capes, 
which projeft on both Tides, render the navigation diffi¬ 

cult. The people are faid to be fenfible to friendffiip, 

hofpitable, generous, and humane. 
MAYORGA (Martin de). See Don Marlin, See. 

in this Suppl. 
MAYOW (John}, whofe difeoveries in chemiflry 

have afloniffied the fcientific part of the public, defend¬ 
ed, fays Wood, from a genteel family living at Bree in 

the county of Cornwall His father was probably a 
younger fon, bred to bufinefs ; for our author was born 
in Fleet-ftreet, London, in the pariffi of St Dunftan’s in 
the Weft. At what fchool he received the rudiments of 
his education, a eircumftance which the biographers of 
men eminent in the republic of letters fhould never omit, 
we have not been able to learn ; but on the 27th of 
September 1661, when he had juft completed his 16th 
year, he was admitted a feholar of Wadham college, 
Oxford. Some time afterwards, on the recommendation 
of Henry Coventry, Efq ; one of the fecretaries of ftate, 
he was chofen a probationer fellow of All-fouls college. 

As Wood informs us that he. had here a LegiJPs place, 
an expreffion by which we underhand a law-fellowffiip, 

it is not wonderful that he took his degrees in the civil 
law, though phyfic and the phyfical fciences were the 

favourite obje&s of his ftudy. He was indeed an emi¬ 
nent phyfician, pradtifing both in London and in Bath, 
but in the latter city chiefly in the fummer months, till 

the year 1679, when he died, fome time during the 
month of September, in the houfe of an apothecary in 

York-ftreet, Covent-Garden, and was buried in the 

church of that pariffi. He had been married, fays 
Wood, a little before his death, not altogether to his 
content; and indeed he muft have been very difeontent- 
ed, if he chofe to die in the houfe of a friend rather than 
in his own. He publiffied, “ Traclatus quinque medi¬ 

co phyfici, I. De fain it ro ; 2. De refpiratione; 3. De 
refpiratione foetus in utcro et ovo ; 4. De motu mufeu- 

lari et fpiritibus animalibus ; 5. De Raehitide.” Thefe 
were publiflied together in 8vo at Oxford, in 1764 ; but 
there is an addition of two of them, “ De refpiratione,” 

and “ De Raehitide,” publiflied together at Leyden in 

1671. * 
The fame of this author has been lately revived and 

extended by Dr Beddoes, who publiflied, in 1790, 
“ Chemical Experiments and Opinions, extracted from 
a work publiffied in the laft century,” 8vo ; in which 
he gives to Mayow the higheft credit as a chemift, and 
aferibes to him fome of the greateft modern difeoveries 
refpeCling air, giving many extracts from the three firft 
of his treatifes. His chief difeovery was, that oxygen 
gas, to which he gave the name of fre air, exifts in the 
nitrous acid, and in the atmofphere ; which he proved 
by fuch deciiive experiments, as to render it impoffible 
to explain how Boyle and Hales could avoid availing 

themfelves, in their refearches into air, of fo capital a 
difeovery. Mayow alfo relates liis manner of paffing 

aeriform fluids under water, from veffel to vefiel, which 
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is generally believed to be a new art. He did not col¬ 
led dephlogifticated air in vefiels, and transfer it from 
one jar to another, but he proved its exiilence by find¬ 
ing fubftances that would burn in vacuo, and in water 
when mixed with nitre ; and after animals had breathed 
and died with vefiels filled with atmofpheric air, or af¬ 
ter fire had been extinguiffied in them, there was a re- 
fiduum which was the part of the air unfit for refpira- 
tion, and for fupporting fire ; and he further (hewed, 
that nitrous acid cannot be formed, but by expofing the 

fubftances that generate it to the atmofphere. Mayow 
was undoubtedly no common man, efpecially (5nee, if 
the above dates are right, he was only 34 at the time 

of his death. But he was not fo unknown as Dr Bed- 
does fuppofed ; for fince the repetition of the fame dif¬ 
eovery by Prieftley and Scheele, reference has frequent¬ 

ly been made by the cli£mifts to Mayow as the original 
inventor ; thus allowing to him a fpecies of merit, to 
which he has perhaps but a doubtful chum, and which, 

if that claim be well founded, muft certainly be ffiared 

between him and Dr Hooke. See Hooke in this Sup¬ 

plement. 
MEAN, in general. See Encycl. 
Arithmetical Mean, is half the fum of the extremes. 

So 4 is an arithmetical mean ’between 2 and 6, or be¬ 
tween 3 and 5, or between 1 and 7 ; alfo an arithmeti- 

f . a + b 
cal mean between a and h is *— or 4- <z 4- £ 

*• > 

Geometrical Mean, commonly called a mean propor¬ 

tional, is the fquare root of the produdl of the two ex¬ 
tremes ; fo that, to find a mean proportional between 
two given extremes, multiply thefe together, and ex- 
tra<ft the fquare root of the produft. Thus, a mean pro¬ 

portional between 1 and 9, is s/1 X 9 = a/ 9 == 3 5 a 

mean between 2 and 44 is 2 X 44 — ^9 3 alfo ; 

the mean between 4 and 6isV/4x6=;V^24; and the 

mean between a and h is a/ a h. 
Harmonical Mean. See Harmonical Proportion, 

Encycl. 
Mean and Extreme Proportion, or Extreme and Mean 

Proportion, is when a line or any quantity is fo divided 
that the lefs part is to the greater, as the greater is to 

the whole. 
Mean Anomaly of a Planet, is an angle which is al¬ 

ways proportional to the time of the planet’s motion 
from the aphelion or perihelion, or proportional to the 

area deferibed by the radius ve&or; that is, as the 
whole periodic time in one revolution of the planet, is 

to the time paft the aphelion or perihiliom fo is 360® 
to the mean anomaly. See Anomaly, Encycl. 

Mean ConjunBion or Oppofition, is when the mean 

place of the fun is in conjunction, or oppofition, with 
the mean place of the moon in the ecliptic. 

Mean Di/lance of a Planet from the Sun, is an arith¬ 

metical mean between the planet's greateft and leaft di- 

ftances. 
Mean Motion, is that by which a planet is fuppofed 

to move equably in its orbit; and it is always propor¬ 

tional to the time. 

Mean Time or Equal Time, is that which is meafured 

by an equable motion, as a clock ; as diftinguiffied from 
apparent time, arifing from the unequal motion of the 

earth or fun. 

Universal or Perpetual MEASURE, is a kind 
Z 2 of 

Mean, 
Meafure. 
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Mechanics, of meafure unalterable by time or place, to which the 
'-v-' meafures of different ages and nations might be redu¬ 

ced, and by which they may be compared and ettima. 
ted. Such a meafure would be very ufeful if it could 

be attained ; fince, being ufed at all times, and in a 
places, a great deal of confufion and error would be 

avoided. . 
It has been attempted, at different times and in diite- 

rent countries, more efpeciaily by tbs French, who, 
fince the commencement of their revolutionary govern¬ 
ment, have laboured hard to obtrude tlieir innovations 
in arts and fcience, as well as in politics, upon all na¬ 
tions. Propofals, however, have been made by foberer 
men for a ftandard both of weights and of meafures for 
all nations ; and fome of the moft rational of thefe {hall 
be noticed under the word Weights in this Supple¬ 

ment. 
MECHANICS.—Our readers will recoiled that in 

the article Physics, EncycL we propofed to diftingmfh 
by the term Mechanical Philofophy that part of natural 
fcience which treats of the local motions of bodies and 
the caufes of thofe phenomena. And, although aH the 
changes which we obferve in material nature are accom¬ 
panied by local motion, and, when completely explain, 
ed, are the effects (perhaps very remote) of thofe pow¬ 
ers of matter which we call moving forces, and of thofe 
alone, yet in many cafes, this local motion is not ob- 
ferved, and we only perceive certain ultimate refults of 
thofe changes of place. This is the cafe (for example) 
in the folution of a grain of lilver in a phial of aquafor¬ 
tis. In the beginning of the experiment, the particles 
of filver are contained in a fmall fpace at the bottom of 
the phial ; but they are finally raifed from the bot¬ 
tom, and uniformly diffeminated over the whole fluid. 
If we fix our attention fteadily on one particle, and 
trace it in its whole pvogrefs, we contemplate nothing 
but a particle of matter added on by moving forces, 
and yielding to their addion. Could we {late, for every 
fituation of the particle, the direddion and intenfity 
of the moving force by which it is impelled, we could 
conldrucd a figure, or a formula, which would tell us 
the precife direddion and velocity with which it changes 
its place, and we could delineate its path, and tell 
the time when it will arrive at that part of the veffel 
where it finally reffs in perfedd equilibrium Newton 
having done all this in the cafe of bodies added on by the 
moving force called gravity, has given us a complete 
fyfdem of mechanical aftronomy. The philofopher who, 
{hall be as fortunate in afcertaining the paths and motions 
of the particles of filver, till the end of this experiment, 
will eftabiifh a fyftem of the mechanical folution of fil¬ 
ver in aquafortis ; and the theorems and formulae which 
charadlerife this particular moving force, or this modi¬ 
fication of force, {dating the laws of variation by a 
change of difiance, will be the complete theory of this 
chemical fadd. It is this modification of moving force 
which is ufually, (but moil vaguely) called thchemical 
affinity, or the elective attrailion of fiver and aquafor¬ 
tis. 

But alas ! we are, as yet, far from having attained 
this perfeddion of chemical knowledge. All that we 
have yet discovered k, that the putting the bit of filver 
into the fpirit of fait will not give occafion to the exer¬ 
tion of this moving force : and we exprefs this obferva- 

tion, by calling that unknown force (unknown, becaufe 
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we are ignorant of the law of its addion) an affinity, an Mechthi* 
elective attraddion. And we have obferyed many fuch v^J 
eleddions, and have been able to clafs them, and to tell 
on what occafions they will or will not be exerted ; and 

this ferap of the complete theory becomes a mold valuable 
acquifition, and the claflification of thofe feraps a moft 
curious, and extenfive, and important fcience. The 
chemical philofopher has alfo the pleafure of feeing gra¬ 

dual approaches made by ingenious men to the com¬ 
plete mechanical explanation of thefe unfeen motions 

and tlieir caufes, of which he has arranged the ultimate 

refults. 
The ordinary chemift, however, and even many moil 

acute and penetrating enquirers, do not think of all 
thefe motions. Familiarly converfant with the refults, 
they confider them as principles, and as topics to rea- 
fon from. They think a chemical phenomenon fuffi- 
ciently explained, when they have pointed out the affi¬ 

nity under which it is arranged. Thus they aferibe the 
propagation of beat to the expanfive nature of fire, and 
imagine that they conceive clearly how the effedd is 

produced. But if a mathematical philofopher fliould 
fay, “ What is this which you call an expanfive fluid ? 
Explain to me difiinddly, in what manner this property 

which you call expanfivenefs operates in producing the 
propagation of heat.’'—We imagine that the chemift 
would find himfelf put to a ftand. He will then, perhaps 
for the firfi time, try to form a dildindd conception of 
an expanfive fluid, and its manner of operation. He 

will naturally think of air, and will reflect on the manner 

in which air addually expands or occupies more room ; 
and he will thus contemplate local motion and mechani¬ 
cal preffure. He will find, too late, that this gives him 

no aflifiance ; becaufe the phenomena which he has been 
accufioined to explain by the expanfivenefs of fluids 
have no refemblance whatever to what we fee refult 
from the addual expanfion of air. Experience has made 

him acquainted with many effedds which the air pro¬ 
duces its expanfion ; but they are of a totally different 

kind from thofe which he thought that he had fufficient- 
ly explained by the expanfivenefs of fire. The only re- 
femblance he obferves is, that the air and the heat, 
which were formerly perceived only in a fmall fpace,. 
now appear in a much larger fpace. The mathemati¬ 
cian now defires him to tell in what manner he con¬ 

ceives this expanfivenefs, or this addual expanfion of air 
or gas. The cliemift is then obliged to confider the 
air or gas, as confilling of atoms or particles, which 

muft be kept in their prefent fituation by an external 
force, the moft familiar of all to his imagination, name¬ 

ly, preffure ; and all preffures are equally fit. Preffure 
is a moving force, and can only be oppofed to fuch an¬ 

other moving force ; therefore expanfivenefs fuppofes, 
that the particles are under the influence of fomething 
which would feparate them from each other, if it were 

not oppofed by fomething perfectly of the fame kind. It 
cannot be oppofed by greennefs, nor by loudnefs, nor 
by fear, but only by what is competent to the produc¬ 
tion of motion ; and it may be oppofed by any fuch 
natural power ; therefore by gravity, or by magnetifm, 

or eleddricity, or corpufcular attraddion, or by an elec¬ 
tive attraddion. The chemift, being thus led to the 
contemplation of the phenomenon in its moft Ample 
ftate, can now judge with fome diftinddnefs, what is the 

nature of thofe powers with which expanfivenefs can 
he 
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[echanics.be brought to co-operate or combine. And only now 
—\-will be able to fpeculate on the means for explaining 

the propagation of heat ; and he will perceive that the 

general laws of motion, and of the action of moving 
forces (do&rines which we comprehend under the title 

of Dynamics, Suppl.), mult be reforted to for a com¬ 

plete explanation of all chemical phenomena. 1 he fame 
may be faid of the phenomena perceived in the growth 

of vegetables and animals. All of them lead us ulti¬ 
mately to the contemplation of an atom, which is cha- 

ra&erifed by being fufceptible of local motion, and re¬ 

quires for this pnrpofe the agency of what we call a 

moving force. 
We would diltinguilh this particular object of our 

contemplation (confiding of two conllituent parts, 

the atom and the force, related, in fad, to each other 

by conllant conjunction) by the term mechanism. We 
conceive it to be the charaCtereftic of what we call mat¬ 
ter. ; and we would conlider it as the molt fimple me¬ 
chanical phenomenon. We are difpofed to think, 

that this moving force is as limple and uniform as the 
atom to which it is related ; and we would afcribe the 
inconceivable diverfity of the moving forces which we 
fee around us to combinations of this univerfal force ex¬ 
erted by many atoms at once ; and therefore modified 

f by this combination, in the very fame manner as we 

; frequently fee thofe feemingly different moving forces 
combine their influence on a fenfibie mafs of tangible 
matter, giving it a fenfibie local motion. Having form- 

u ed fuch notions, we would fay that we do not conceive 
either the atom or the force as being matter, but the 
two thus related. And we would then fay, that what¬ 

ever objedl of contemplation does not ultimately lead 

us to this complex notion is immaterial ; meaning by 
the epithet nothing more than the negation of this par¬ 
ticular charaCter of the objeCl. It is equivalent to fay¬ 

ing, that the phenomenon does not lead the mind to 
the confideration of an atom a&uated by a moving 

force ; that is, moved, or prevented from moving, by 

an oppofite prelfure or force. 
Such is the extenfion which the difeoveries of lafl 

century have enabled us to give to the ufe of the term 

mechanifro, mechanical a&ion, mechanical caufe, &c. 
The Greeks, from whom we have borrowed the term, 

gave it a much more limited meaning; confining it to 

thofe motions which are produced by the intervention 

of machines. Even many of the naturalifts of the pre- 

fent day limit the term to thofe motions which are the 
immediate confequences of impulfe, and which are cafes 

of fenfibie motion. Thus the chemift fays, that prin¬ 

ters ink is a mechanical fluid, but that ink for writing 
is a chemical fluid. We make no objection to the dif- 
tinClion, becaufe chemiftr^ is really a vafl body of real 

and important fcience, although we have, as yet, been 
able to clafs only very complicated phenomena, and are 

far from the knowledge of its elements. This diltinc- 
tion made by the chemifts is very clear, and very proper 
to be kept in view ; but we fhould be at a lofs for a term 
to exprefs the analogy which is perceivable between 

thefe fenfibie motions and the hidden motions which 
obtain even in the chemical phenomena, unlefs we give 

mechanifm a flill greater extenfion than the effeCts of 

percuffion or impulfion. 
Mechanics, in the ancient fenfe of the word, confiders 

®nly the energy of organa, machines. The authors who 
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have treated the fubjeft fyftematically, have obferved, Mecfc; 

that all machines derive their efficacy from a few limple 
forms and difpofitions, which may be given to that 
piece of matter called the tool 'Opyavw, or machine, which 
is interpofed between the woikman or natural agent, 
and the talk to be performed, which is always fome- 
thing to be moved, in oppofition to refilling pref- 

fures. To thofe fimple forms they have given the name 

of mechanical powers, limple powers, fimple ma¬ 

chines. 
The machine is interpofed for various reafons. 

1. In order to enable a natural power, having a cer¬ 
tain determinate intenlity, which cannot be increafed, 
to balance or overcome another natural power, aCting 
with a greater intenfity. For this purpofe a piece of 
folid matter is interppfed, connected in fuch a manner 
with firm fupports, that the prelfure exerted on the im¬ 

pelled point by the power occafions the excitement of 
a preffurl at the working point, which is equal or fupe- 

rior to the refiftance, ariling from the work, to the mo¬ 
tion of that point. Thus, if a rod three feet long be 

fupported at one foot from the end to which the refin¬ 
ance of two pounds is applied, and if a prelfure of one 
pound be applied to the other end of the rod, perpen¬ 
dicular to its length, the cohefive forces which conneCt 

the particles of the rod will all be excited, in certain 
proportions, according to their fituation, and the fup¬ 

ported point will be made to prefs on its fupport as 
much as three pounds would prefs on it ; and a pref- 
fure in the oppofite diredtion will be excited at the work¬ 

ing point, equal to the prelfure of two pounds. The 
refiHance will therefore he balanced, and it will be over¬ 

come by increafing the natural power adling on the 

long divifion of the rod. This is called a lever. 
Toothed wheels and pinions are a perpetual fucceffion 

of levers in one machine or mechanical power. 
2. The natural power may a& with a certain veloci¬ 

ty which cannot be changed, and the work requires to 
be performed with a greater velocity. A machine is 

interpofed, moveable round a fixed fupport, and the 
diflanees of the impelled and working points are taken 

in the proportion of the two velocities. Then are we 

certain, that when the power adls with its natural ve¬ 
locity, the working point is moving with the velocity 

we deiire. 
3. The power may adl only in one unchangeable di¬ 

rection, and the refiftance mull be overcome in another 
diredtion. As when a quantity of coals mult be brought 
from the bottom of a pit, and we have no power at 
command but the weight of a quantity of water. We 

let the water pull down one end of a lever, either im¬ 
mediately or by a rope,va‘nd we hang the coals on the 
other end, while the middle point is firmly fupported. 

This lever maybe made perpetual, by lapping the ropes 
round a cylinder which turns round an axis firmly fup¬ 

ported. This is a fixed pulley. We can fet une¬ 
qual powers in oppofition, by lapping each rope round 
a different cylinder, having the fame axis. This is a 

windlass or gin. All thefe forms derive their energy 

from the lever virtually contained in them. 
Anyr of thefe three purpofes may be gained by the 

interpofition of a folid body in another way. Inftead 

of being fupported in one point, round which it is move- 

able, it may be fupported by a folid path, along which- 

it is impelled, and by its ffiape it thrufts the refilling 

[ 181 
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This is the cafe with the wedge taught as a mechanic power of great efficacy by the 

‘ Piofeffor of Natural Philofophy at Edinburgh every ( 
Mechanics, body out of its way. 

1 i'™ ‘ when it is employed to force up a fwagging joift, 01 piefs 
things ftrongly together. If this wedge be lapped or 
formed round an axis, it becomes a screw or a spiral 

wiper. This is alfo the operation of the balance wheel 
of a horizontal or cylinder watch. The oblique face of 
the tooth is a wedge, which thrufts the edge of the cy¬ 
linder out of its way. The pallet of a clock or wdteh 
is alfo a wedge, afted on in the oppofite direction. 

Tliefe are the different forms in which & folid body 
is interpofed as a mechanic power. All are reducible to 

the lever and the wedge. 
But there are other mechanic powers befides thofe 

now mentioned. The carmen have a way of lowering 
a calk of liquor into a cellar, by palling a rope under 
it, making the end faff to fome flake clofe to the 

• ground, and bringing the other dnd of the rope round 
* the calk, and thus letting it flip down in the bight of 

the rope. In this procefs they feel but half of its weight, 
the other half being fupported by the end of the rope 
that is faffened to the flake. This is called a par¬ 

buckle by the feamen. A hanging pulley is quite the 
fame with this more artlefs method. The weight 
hangs by the axis of the pulley, and each half of the 
hanging rope carries half of the weight, and the perfon 
who pulls one of them upwards afts only againil half 
of the weight, the other being carried by the hook to 
which the Handing rope is faffened. This mechanical 
power does ndt (as is commonly imagined) derive its 
efficacy from the pulley’s turning round an axis. If it 
were made faff, or if the tackle rope merely palled 
through a loop of the rope which carries the weight, 
it would flill require only half of the weight afting on 
the running rope to balance it. The ufe of the motion 
round an axis is merely to avoid a very great friftion. 
When the two hanging parts of the rope are not paral¬ 
lel, but inclined in any angle, the force neceffary for ba¬ 
lancing the weight is to the weight as the fide is to the 
diagonal of the parallelogram formed by the direftions 
of the three ropes. Varignon calls this the funicular 

machine or power. Our failors call it the swigg. 

We may employ the quaqua verjum preffurc of fluidi¬ 
ty with great effeft as a mechanic power. Thus, in the 
hydroflatic bellows deferibed by Gravefande, § 1451, 
and by Defaguilliers, the weight of a few ounces of 
water is made to raife feveral hundred pounds. In like 
manner. Or Wallis of Oxford, by blowing with a pipe 
into a bladder, raifed 64 pounds lying on it. Otto Gue¬ 
ricke of Magdeburgh made a child balance, and even 
overcome, the pull exerted by the emperor’s fix coach 
horfes, by merely fucking the air from below a piflon. 
Mr Bramah, ironmonger in Piccadilly, London, has 
lately obtained a patent for a machine afting on this 

*See Ma- principle as a prefs*. A piflon of one-fourth of an inch 
chinery in diameter, forces water into a cylinder of 12 inches 

diameter, and by this intervention raifes the piflon of 
the cylinder. A boy, afting with the fourth part of 
his ftrength on the fmall piflon by means of a lever, 
laifes 42 tons, or 94,080 libs, prefling on the great pi- 
flon. It is very furprifing, that this application of the 
quaqua verfum preflure of fluids has been overlooked for 
more than a century, although the principle has been 
inculcated and leftured on by every itinerant teacher, 
and llluftrated 1 -1 - 

Medical, 
Medici. 

in this 
SuppL 

feflion of the college for tliefe twenty years pad, but 
he never thought of putting it in praftice. It forms & 
mofl compendious machine of prodigious power, and is 

fufceptible of the greatefl flrengtlu If the fame mul¬ 
tiplication of power be attempted by toothed wheels, 
pinions, and racks, it is fcarcely poflible to give ftrength 
enough to the teeth of the racks, and the machine be¬ 
comes very cumberfome and of great expence. But 
Mr Bramah’s machine may be made abundantly flrong 
in’very fmall compafs. It only requires very accurate 
execution. We give it all praife ; but Mr Bramah is 
miflaken when he publifhes it as the invention or difeo- 

very of a new mechanic power: for it has been fami¬ 
liar to every fludent of mechanics and hydroflatics ever 

fince Boyle’s firfl publication of his hydroflatic para¬ 

doxes. 
MEDICAL Jurisprudence. See Medicina Fo- 

renfts in this SuppL 
MEDICI, is the name of an illuflrious family in Flo¬ 

rence, which contributed more than perhaps any other 
family whatever to the revival of letters in Europe. To 
trace this family from its origin, or even to give bio¬ 
graphical fketches of all the great men whom it produ¬ 
ced, would occupy by far too great a part of our work ; 
for, during fome centuries, almoft every individual of 
the houfe of Medici was diflinguifhed among his con¬ 
temporaries. That houfe, after having rendered itfelf 
memorable in the annals of Florence, for oppofing the 
encroachments of the nobles on the liberties of the 
people, had loft much of its influence under the ariflo- 

cratic government of the Albizi, when it was raifed to 
a rank fuperior to what it had ever held, by 

Giovanni de Medici, who was born in the year 1360. 
This man determined to reftore his family to fplendour ; 
but, confeious of his critical fituation, furrounded as 

he was by powerful rivals and enemies, he affefted ra¬ 
ther a fecure privacy than a dangerous popularity. E- 
ven when raifed to the office of gonfalonier, or genera- 
liflimo of the republic, he carefully avoided any defire 
of partaking in the magiflracy, and feemed to be entirely 
engroffed by merchandize, which he extended from the 
Eall throughout Europe. This couduft, as on one 
hand it threw his enemies off their guard, on the other, 
enabled him to acquire an immenfe fortune, of which he 

made a proper difpofition amongft all ranks of people. 
Many, even of the ruling party, either gained by his 

liberality, or pleafed with his amiable and retired con- 
duft, propofed to the feigniory to admit him into the 
magiftracy ; and though the propofal met with great 
oppofition, it was carried in the affirmative. 

It was by rafhly declaring ,for the plebeians againfl 
the nobles that an anccftor of Giovanni’s had loft to 
his family their rank in the ftate. Giovanni, refolving 
not to fplit on the fame rock, continued to affeft priva¬ 
cy and retirement, accepting any office in the ftate with 
the utmoft appearance of reluftance, and never attend¬ 
ing at the Palazzo, unlefs particularly fent for by the 
feigniory. Rifing by thefe means in the efteem of the 

people, his enemies became, of courfe, unpopular ; and 
having obtained a decided fuperiority over his oppo¬ 

nents, he now ventured to procure, that thofe taxes anrl illnflr-af 1. *1 i . J , ---7 ll^vv VCWLUICU IU UrUQirC, U1UI IflOie LUXeS 

-Gravefande nr -/wnir °VC men.tloned experiments of , which the . nobles had exafted with the utmoft feverity 
de and Walls; nay, it has been exprefsly and partiality from the people alone, fhould be levied 

upon 
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Medici, irpon the two firft orders, in common with the plebei- 
—y—'ans ; and that a law fhould be ordained, by which per- 

fonal property might be taxed. 
The nobles feeing, with the deepeft concern, their 

confeqence fo fenfibly wounded, and their power fo 
much diminifhed, held feverat confultations in private 

how they might effe& his ruin ; but their want of una¬ 

nimity prevented any thing decifive from being carried 
into execution. The people, alarmed for the fafety of 
their leader and patron, offered him the fovereignty, 
which his relations and friends urged him to accept; 
but this his prudenee forbad him to take, as with the 
title of lord lie would have gained that alfo of tyrant. 
Thus, by his Angular prudence he died poffeffed of all 
the power of the ftate, with the aFfedtation of being the 

inoft difinterefted citizen in the commonwealth. His 

death happened in the year 1428. 
Giovanni was graceful in his perfon, and his affability 

to all eltablifhed his character for moderation. His ex- 
teniive knowledge and pleafantry made his company ea¬ 

gerly fought. As all his actions were placid and ferene,, 
lie was not in want of that trumpet of fedition, popular 
declamation, which he never attempted. Much to his 
honour, his elevation was not procured even by the ba- 

nifhinent of a Angle individual; & circumflance until 
then unknown in Florence, where every new adminiftra- 

tion was marked with the ruin of families, and by fcaf- 

folds flamed with blood. 
“ The maxims (fays Mr Rofcoe) which, uniformly 

purfued, raifed the houfe of Medici to the fplendoun 
which it afterwards enjoyed, are to be found in the 

charge given by this venerable old man, on his death¬ 

bed, to his two fons Cofmo and Lorenzo. 4 I feel 
(faid he) that I have lived the time preferibed me. I 
die content, leaving you, my fons, in affluence and in 
health, and in fuch a flation, that, whilfl you follow my 

example, you may live in your native place honoured 
and rtfpedled. Nothing affords me more pleafnre than 

the reflection, that my conduct has given offence to no 
one ; but that, on the contrary, I have endeavoured to 
ferve all perfons to the bell of my abilities. I advife 
you to do the fame. With refpeCt to the honours of 

the ftate, if you would live with fecurity, accept only 
fuch as are bellowed 011 you by the laws, and-the fa¬ 
vour of your fellow-citizens ; for it is the exercife of 

that power which is obtained by violence, and not of 
that which is voluntarily given, that occafions hatred 

and contention.” 
Medici (Cofmo de), the eldeft fon of the preceding,, 

was born in 1389. During the life-time of his father, 

he had engaged himfelf deeply, not only in the exten- 
fjve commerce by which the family had acquired its 
wealth, but in the weightier matters of government;. 

When Giovanni died he was in the prime of life ; and 
though his complexion was fwartliy, he had an agreea¬ 
ble perfon, was well made, of a proper ftature, and in 
converfation united a happy intermixture oP gravity 
with occafional falliesof pleafantry and repartee. His 

conduct was uniformly marked by urbanity and kind- 
nefs to the fuperior ranks of his fellow-citizens, and by 
a eonftant attention to the interefts and the wants of 

the lower clafs, whom he relieved with unbounded ge- 

nerofity. By thefe means he acquired numerous and 
zealous partizans of every denomination ; but he rather 

confidered them as pledges for the continuance of the. 
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power which he poffeffed, than as inftrnments to be em-1 Medici, 

ployed in extending it to the ruin and fubjugation of " v 
the ftate. A11 interchange of reciprocal good offices 
was the only tie by which the Florentines and the Me¬ 
dici were bound ; and perhaps the long continuance of 
this connexion may be attributed to the very circum- 
ilance of its being in the power of either of the parties 
at arty time to have diffolved it. 

But the prudence and moderation of Cofmo could 

not reprefs the ambitious defigns of tliofe rival families, 
who wifhed to poffefs or to fflare his authority. In the 
year 1433, Rinaldo dc Albizi, at the head of a power¬ 

ful party, carried the appointment of the magiftracy'* 
At that time Cofmo had withdrawn to his feat in the 
country, to avoid the difturbances which he faw likely 

to enfue but at the requeft of his friends he returned 
to Florence, where he was led to expedl fuch a union 
of parties, as might at leaft preferve the peace of the 
city. No fooner did he make his appearance in the pa¬ 
lace, where his prefence had been requefted, on pretence 

of his being intended to fflare in the adminiftration of 
the republic, than he was feized upon by his adverfa- 

ries, and committed to prifon. 
The confpirators were divided in their opinions as to 

the difpofal of their prifoner. Moft of them inclined 

•to follow the advice of Peruzzi, who recommended ta¬ 
king him off by poifon. Cofmo, confined in the Al- 

berzettino, a room in one of the turrets of the Palazzo, 
could hear this dreadful eonfultation, which was deter¬ 

mining, not in what manner he fhould be tried, but ia 
what manner he fflould be put to death ; and finding 
that he was to die by an infulion of poifon fecretly ad- 
miniftered to him, a fmall portion of bread was the on¬ 

ly food which he thought proper to take. 
Cofmo lived in this manner four days ; and, fflut up 

from all his kindred and friends, he foon expe&ed to be 
numbered with the dead ; but here, as- it fometimes 

happens, he found relief where leall expedled, from the 
man who had been engaged to take him off. Malavol- 
ta, the keeper of the prifon, either from compunction, 

diffatisfaction, or the youth and misfortunes of the il- 
luftrious fufferer, relented ; and inftead of purfuing any 

criminal intentions againft the life of Cofmo, after up¬ 
braiding him with entertaining fo unworthy an opinion 
of him, declared that his fears were entirely groundlefs* 
To convince him of this, lie fat down, and partook of 
every thing the prifoner chofe to eat of. The expref- 
fions of gratitude, together with his moft engaging 

manners, and great promifes, entirely won Malavolta, 
who, to ingratiate himfelf ftill farther in the good opi¬ 
nion of Cofmo, invited Fargaccio, the moft celebrated 
wit in Florence, to dine with him the next day, from 

the idea that his fprightly mirth would contribute to 

lighten his misfortunes. 
In the mean time, his brother Lorenzo, and his qou- 

fin Averardo, having raifed a confiderable body of men 
in Romagna and other neighbouring diftridls, and be¬ 
ing joined by the commander of tlie troops of the re¬ 

public, approached towards Florence to his relief. The 
apprehenfion, however, that the life of Cofmo might 

be endangered, if they fhould proceed to open violence, 

induced them to abandon their enterprise. At length 

Rinaldo and his adherents obtained a decree of the ma- 

giftracy, by which Cofmo was banilhed to Padua for 

ten years, his brother to Venice for five years \ and fe- 

veral. 
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Medici veral of their relations and adherents lhared the fame 

Cofmo received this determination of his judges with 

a compofure that gained him the companion and t e 
admiration of many of his moil inveterate enemies. He 
would gladly have left the city purfuant to Ins fentencc ; 
but he was detained by his enemies till their authority 
flioutd be eftablifhed : and it was not till he thought of 
bribing the gonfalonier, and another creature of Rinal- 
do’s, that he was privately taken from his confinement, 

and conduced out of Florence. 
Padua, to which he* was confined by his fentence, 

was in the dominions of Venice; but before he could 
reach that place, he received a deputation from the fe- 
nate, the purport of which was to condole with him for 
his misfortunes, and to promife him their protection and 

affidance in whatever he fhould defire. He experienced 
the treatment of a prince rather than that of an exile. 
Nor were that wife people without good reafons for fucli 
a conduct Venice had long regarded Florence as her 
rival in commerce, and hoped, by conferring uppn Cof¬ 
mo the mod flattering diftinaions, to prevail upon him 
to refide there in future ; prudently fuppofing that the 
manufaaories of Florence, and the great commerce the 
Medici had carried on throughout Italy, and extended 
far beyond it to the wealthieft kingdoms in Europe, 
would become their own by enrolling him amongft their 

fubjeas. 
The readinefs with which Cofmo had given way to 

the temporary clamour raifed againll him, and the re- 
luaance which he had fhewn to renew thofe rencounters 
which had fo often deluged the ftreets of Florence with 
blood, gained him new friends, even during his exile. 
The utmoft exertions of his antagonists could not long 
prevent the choice of fuch magidrates as were known 
to be attached to the caufe of the Medici ; and no foon- 
er did they enter on their office than Cofmo and his 
brother were recalled, and Rinaldo with his adherents 
were compelled to quit the city. This event took place 

about a year after the banifhment of Cofmo. 
The fnbfequent conduct of this great man (for great 

all allow him to have been) has been- painted in differ¬ 
ent colours by different writers. Mr Noble, after Ma- 
chieval, compares his cruelties to his fallen foes with 
thofe of Sylla and O&avius to the partizans of Marius 
and Brutus ; whild llofcoe reprefents his conduct as in 
a high degree amiable and generous. It appears to us 
evident, from his own words, that he had exercifed fome 
cruelties on his exited enemies ; for when one of them 
wrote to him, that “ the hen was hatching,” he replied, 
“ She will have but a bad time of it, fo far from her neft.” 
When fome other exiles acquainted him that “ they were 
not afleep,” he anfwered, he could eafity believe that, 
for he thought he had fpoiled their fleeping.” At ano¬ 
ther time, fome of the citizens remondrated with him 
upon the odioufnefs of his condudFin banifhing fo many 
perfons ; telling him “ the republic would be extremely 
weakened, and God offended, by the expulfion of fo 
many good and pious men as he was fending into banifh¬ 
ment. ” His anfwer was, 44 it would be better for the 
republic to be weakened than utterly ruined ; that two 
or three yards of fine cloth made many a one look like 
a good man : but that dates were not to be governed 
or maintained by counting a dring of beads, and mumb¬ 
ling over a few Pater nojlers 
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From this time the life of Cofmo de Medici was an Medici, 

almod uninterrupted feries of profperity. His rmsfor- V J 

tunes had taught him, that the affectation of grandeur 
is more dangerous in a free date than ufurpation. He 
adopted, therefore, the drefs, behaviour, and manners, 
of a private citizen. His clothes were of the fame 
fafliion and materials as the red of the Florentines. Iq 
the dreets he walked alone and unguarded> His table 
was fupplied from what his edate of Mugello produced, 
nor had he one fervant more than was abfolutely necef- 
farv ; thus endeavouring to unite the character of a 
prince with that of a merchant, and a private perfon in 

a republic. 
Whild he rejeaed all offices in the magidracy, no 

bufinefs was tranfaCted without its being fird fettled at 
Mugello ; nor did he contraCt any alliances but with 
the fons and daughters of the citizens of Florence ; yet 
all foreign princes and courts paid his children the re- 
fpea due only to thofe of fovereigns ; and the family 

of Cofmo received educations equal to thofe of the 

greated potentates 
A proper judgment may be formed of his immenfe 

traffic, and the prodigious advantages accruing from it : 
For though a private citizen of Florence only, yet he 

poffeffed at one time more money than what was in all 

the treafuries of the different fovereigns in Europe. 
When Alfonfo king of Naples leagued with the Vene¬ 

tians againd Florence, Cofmo called in fuch immenfe 
debts from thofe places, as deprived them of refources 
for carrying on the war. During the conted between 

the houfes of York and Lancader, he furnilhed Edward 
IV. with a fum of money fo great, that it might almod 
be confidered as the means of fupporting that monarch 

on the throne. 
In his public and private charities, in the number and 

grandeur of the edifices he ereCted, not only in Flo¬ 

rence, but in the mod didant parts of the world, and 
in the foundations which he endowed, he feemed to 
more than vie with majedy. He fupplied mod of the 

exigencies of the date from his private purfe ; and there 
were few citizens that had not experienced his liberality, 
and many without the lead application, particularly the 

nobles. 
But in nothing did his munificence produce fo much 

good to the world, or acquire fuch honour to himfelf, 

as when it was exerted for the promotion of feience, 
and the encouragement of learned men ; and upon no¬ 

thing did Cofmo delight fo much to exert it. The dudy 
of the Greek language had been introduced into Italy 
towards the latter part of the preceding century ; but 
it had again fallen into neglect. After a fhort interval, 
an attempt was made to revive it, by the intervention 

of Emanuel Chryfoloras, a noble Greek, who taught 
that language at Florence, and other cities of Italy, a- 
bout the beginning of the 15th century. His difciples, 

who were numerous and refpeCtable, kept the flame 
alive till it received new aid from other learned Greeks, 
who were driven from Conftantinople by the dread of 
the Turks, or by the total overthrow of the Eadern 

Empire. To tliefe illudrious foreigners, as well as to 
the learned Italians, who ffiortly became their fuccefsful 
rivals, even in the knowledge of their national hidory* 

and language, Cofmo afforded the mod liberal fupport 

and protection. The very titles of the works of an¬ 

cient authors, which were brought to light by his mu¬ 
nificence, 
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nificence, would extend this article beyond its proper li¬ 
mits. Such, indeed, was the eftimation in which thefe 
works were then held in Italy, that a manufcript of the 
hillory of Livy, fent by Cofmo de Medici to Alfonfo 

king of Naples, with whom he was at variance, conci¬ 
liated the breach between them. 

As the natural difpofition of Cofmo led him to take 
an aXive part in colleXing the remains of the ancient 
Greek and Roman writers, fo he was enabled by his 
wealth, and by his ex ten live mercantile intcrcourfe with 
different parts of Europe and of Afia, to gratify a pafiion 
of this kind beyond any other individual. To this end 
he laid injunctions on all his friends and correfpondents, 
as well as on the miflionaries and preachers who travel¬ 
led into the remottft countries, to fearch for and pro¬ 
cure ancient manufcripts, in every language, and on 
every fubjeX. The fituation of the Eaftcrn Empire, 
then falling into ruins, afforded him an opportunity of 

obtaining many ineftimable works in the Hebrew, Greek, 
Chaldaic, Arabic, and other eaflern languages. From 
thefe beginnings arofe the celebrated library of the Me- 
dici ; which, after various viciflitudes of fortune, and 
frequefit and confiderable additions, has been preferved 
to the prefent times under the name of the Bibliotheca 
Mediceo Laurentiana. 

. Nor was Cofmo a mere collector of books, he was 
himfelf, even in old age, a laborious ftudent. Having 

been flruck with the fublime fpeculations of Plato, 
which he had heard detailed in leXures by a Greek 

monk, who had come from Conftantinople to the coun¬ 
cil of Florence, he determined to found an academy for 
the cultivation of that philofophy. For this purpofe he 

feleXed Marfilio Ficino, the fon of his favourite phyfi- 
cian, and deflined him, though very young, to be the 
fnpport of his future eftabliftiment. The education of 
Ficino was entirely directed to the Platonic philofophy ; 
nor were the expeXations which Cofmo had formed of 

him difappointed. The Florentine academy was fome 
years afterwards eftabliftied with great credit, and was 
the firit inftitution in Europe for the purfuit of fcienee, 
detached from the fcholaftic method then univerfally 
adopted. It is true, the fanciful doctrines of Plato are 

as remote from the purpofes of life as the fubtleties of 
Ariftotle ; but, by dividing the attention of the learned 
between them, the dogmas of the Stagy rite were depri¬ 
ved of that fervile refpeX which had fo long been paid 

to them, and men learned by degrees to think for them- 
felves. 

The foftering hand of Cofmo was held out to art as 
well as to fcience ; and architeXure, fculpture, and 
painting, all flouriftied under his powerful proteXion. 

The countenance (hewn by him to thefe arts was not 
fuch as their profeffors generally receive from the great. 
It was not conceded as a bounty, nor received as a fa¬ 
vour, but appeared in the friendfhip and equality that 
fubfifted between the artift and his patron ; and the 

fums of money, which Cofmo expended on piXures, fta- 
tues, and public buildings, appear almoft incredible. 

Cofmo now approached the period of his mortal ex- 
iftence ; but the faculties of his mind remained unim¬ 

paired. About twenty days hefore he died, he fent for 
Suppl.Vol.IL Part I. 
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Ficino, and enjoined him to tranflate from the Greek 
the treatife of Xenocrates on death. Calling into his 
chamber his wife and his fon Piero, he entered into a 

narrative of all his public tranfaXions ; in which he gave 
a full account of his extenfive mercantile connexions, 
and adverted to the hate of his domeftic concerns. To 
Piero he recommended a ftriX attention to the educa¬ 
tion of his fons ; and requefted, that his funeral might 

be conduXed with as much privacy as pofiible. He 
died on the firft of Augult 1464, at the age of 75 
years, deeply lamented by a great majority of the citi¬ 
zens of Florence. Their elteem and gratitude had in¬ 
deed been fully (hewn fome time before, when, by a 
public decree, he was honoured with the title of Pater 
Patrice, an appellation which was infcribed on his tomb; 

and which, as it was founded, fays Rofcoe, on real me¬ 
rit, has ever lince been attached to the name of Cofmo 
de Medici. 

Medici (Lorenzo de), juftly ftyled the magvijicenty 
was the grandfon of Cofmo, and about 16 years of age 
when his grandfather died. His father Piero de Medi¬ 
ci, though poffeffed of more than ordinary talents, as 
well as of a very confiderable (hare of worth, was, from 
various circum(lances, little qualified to maintain the in¬ 
fluence which his family had gained in the republic of 
Florence. From very early life he had been tortured 
by the gout ; and almoft uninterrupted pain had made 
him peevifh. Such a difpofition was not calculated to 

retain the affeXions of the giddy Florentines, or to per- 
fuade republicans that they were free, while they fub- 
mitted to the government of a Angle individual. All 

this Cofmo had forefeen, and had done what wifdom 
could do to preferve to his family that afcendency in 
the republic which he had himfelf acquired. He ex¬ 
horted Piero to beftow the utmoft care on the educa¬ 
tion of his fons, of whofe capacity he expreffed a high 

opinion ; he recommended to him Diotifalvo Neroni, 
a man whom he had himfelf raifed from obfcurity to an 
eminent rank, as a counfellor, in whofe wifdom and fide¬ 
lity lie might place the utmoft confidence : and to bind 
the inhabitants of Florence to the houfe of Medici by 
the ftrongeft of all ties, he had diftributed among them, 

under the denomination of loans, immenfe funis, which 
he knew they would not foon be able to repay. 

Piero paid the utmoft deference to the dying injunc¬ 
tions of his father. He had himfelf an ardent love of 
letters ; and under the eye of the venerable Cofmo, he 
had given his two fons, Lorenzo and Juliano, the bed 
pofiible domeftic education. In the Greek language, 

in ethics, and in the principles of the xAriftotelian phi¬ 
lofophy, Lorenzo, the eldeft, had the advantage of the 
precepts of the learned Argyropylus (a), and in thofe 

of the Platonic feX he was feduloufly inftruXed by 
Marfilio Ficino (fee Ficinus, Encycl.); but for his rnoft 
valuable accompliftiments he was not indebted to any 
preceptor. To complete his education, however, it 

was judged expedient that he fhould vifit fome of the 
principal courts of Italy ; and very foon after the death 

of his grandfather, he repaired to Rome, Bologna, Fer¬ 

rara, Venice, and Milan, where he gained the efteem of 
all whofe efteem was of value. 

A a Thus 

[ 18J 1 
Medic*. 
—v-> 

(a) This man had fled from Conftantinople, when it was taken by the Turks, to Florence, where he was pro- 
teXed by Cofmo de Medici. 
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Thus attentive was Piero ,, n r 

' witli refpeft to the education of his eldeft fon.; noi was 
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to the advice of his father to reftore it to its pnftme fplendour. 

he lefs. attentive to it m the choice of his principal coun- 
fellor. He intruded the whole of his affairs into the 
hands of Neroni, and gave him Cofmo’s accounts to 
perufe and fettle. That ambition, which perhaps had 
lain lurking in this man’s mind, was now called forth, 
and he bafely formed the fcherne of ruining the fon of 
his patron, by building upon his misfortunes lus own 
future grandeur. For this purpofe, he lamented the ab- 
folute neceffity there was for an immediate call upon 
thofe who were indebted to Piero as Cofmo’s reprefen- 
tative ; telling him that a delay might fubjeft him to 
the greateft inconveniences. Piero eonfented, though 
with reluctance, to his fuppofed friend’s advice. The 
refult was fuch as .Neroni expelled. Thofe who were 
friends of the father became enemies of the fon \ and had 
not Piero difeovered the fnare, and debited from fuch 
rigorous proceedings, he might have found, when too 
late, that in fupporting the charader of the merchant, 
he had forgotten that of the ftatefman ; for all the ci¬ 

tizens of Florence were his debtors. 
Soon after this, an attempt was made to affaffinate 

Piero, by a powerful party which had always been ini- 
mical'to the houfe of Medici; but it was defeated by 
Lorenzo, who difplayed on that occafion a fagacity and 
promptitude of mind which would have done honour 
to the oldeft ftatefman. A few of the confpirators were 
declared enemies to the Hate, and condemned to banilh- 
rr.ent ; but by far the greater part of them were par¬ 
doned on the folicitation of Lorenzo, who declared, 
that “ he only knows how to conquer, who knows how 

to forgive.” 
In the year 1469 Piero de Medici died; and Loren¬ 

zo fucceeded to his authority as if it had been a part of 
his patrimony, being requefttd by the principal inhabi¬ 
tants of Florence, that he would take upon himfelf the 
adminiftration of the republic in the fame manner that 
his grandfather and father had done. 

In the month of December 147c, a league was fo- 
iemnly concluded between the pope, the king of Naples, 
the duke of Milan, and the Florentines, againlt Malio- 
met II. who had vowed not to lay down his arms till 
he had* abolifhed the religion of Chrift, .and extirpated 
all his followers. The pope, however, (Paul II.), died 
on the 26th of July 1471 ; and Sixtus “ 
to the chair of St Peter, Lorenzo was 
Florence to congratulate him on his elevation. Two 
more oppofite characters can hardly be conceived than 
thofe of Sixtus and Lorenzo. The former was cruel, 
treacherous, and fordid ; the latter was merciful, can¬ 
did, and generous. Yet fuch inftances of mutual good 
will took place between them on this occafion, that Lo¬ 
renzo, who, under the dire&ion of his agents, had a 
bank eftablifhed at Rome, was formally hivefted with 
the office of treafurer of the Holy See. 

Pifa had been under the dominion of Florence from 
the year 1406, and it had acquired fome celebrity on 
account of its academy, which had exifted almoft two 

, centuries. That academy, however, had fallen into de¬ 
cay ; and, in the year 1472, the Florentines refolved 
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Five citizens, 

of whom Lorenzo de Medici was one, were appointed 
to fupei intend the execution of their purpofe ; but Lo¬ 
renzo, who was the proje&or of the plan, undertook 
the chief management of it ; and, in addition to 6coo 
florins annually granted by the If ate, expended, in ef¬ 
fecting his purpofe, a large fum of money from his pri¬ 
vate fortune. In doing this, he only imitated the ex¬ 
ample of his father and grandfather ; for in the courfe 
of 37 years, reckoning from the return of Cofmo from 
banifhment, this illuilrious family had expended on 
works of charity or public utility upwards of 660,000 
florins. “ Some perfons (faid Lorenzo) would perhaps 1 
be better pleafed*to have a part of it in their purfe ; 

but I conceive that it has been of great advantage to 
the public, and well laid out, and am therefore perfect¬ 

ly fatisfied.” 
In the year 1474, Lorenzo incurred the difpleafure 

of the pope for oppofing fome of his encroachments on 
the petty princes of Italy ; and the revenge planned by 
Sixtus was of fuch a nature as would have difgraced, 
we do not fay a Chriftian bifhop, but the rudeft favage. 
He began by depriving Lorenzo of the office of trea¬ 
furer of the Roman See, which he gave to the Pazzi, a 
Florentine family, who, as well as the Medici, had a 
public bank at Rome. By this ftep he fecured the in- 
t ere ft of the Pazzi, who, it is probable, were to govern 
Florence under the pope, when Lorenzo and Juliano de 

Medici fhould be cut off, and their Iriends and adhe¬ 
rents driven from the republic. The principal agent 
engaged in the undertaking was Franfefco Salviati arch-' 
bifliop of Prfa, to which rank he had lately been pro¬ 
moted by Sixtus, in oppolition to the wifhes of the Me¬ 
dici. The other confpirators were Giacopo Salviati, 

brother to the archbifhop; Giacopo Poggio, one of the 
fons of the celebrated Poggio Braeciolini (fee Poggi- 

us, EncycL) ; Barnardo Bandini, a daring libertine, 
Tendered defperate by the confequence of his excefles ; 

Giovanni Battilli Monteficco, udio had diftinguilhed 
himfelf as general of the pope’s armies ; Antonio Maf- 
fei, a prieit of Volterra; and Stephano de Bagnona, one 
of the apoftolic feribes ; with feveral others of inferior 
note. The cardinal Riario, then at Pifa, wras likewife 
an niftruinent in the confpiracy ; but he can hardly be 
confldered as an agent, for he was kept ignorant of 

IV. fuccceding ’what was going on, and enjoined only to obey whatever 
deputed from dire&ions he might receive from the archbifhop of Pila. 

The affaffination of the illuilrious youths was fixed 
for Sunday, April 26. 1478 ; the place the cathedral 
of Florence, at the moment the boll was to be elevated; 
and their murder was to be the fignal for feizing and ex¬ 
pelling front the w-alls of the city all their relations and 
friends. What a tranfadlion this for one who prefumed 
to ftyle himfelt the vicar of Chrift, the common father 
of Chriftendom, to patronize 1 

The fatal day arrived, and Lorenzo was already in 
the church; but Juliano remained at home, occafioned 
by a flight indifpofition. The confpirators, determining 
not to lofe one of their victims, went to invite, to in- 
treat him, to go. They embraced (b), and led him, by 

a tender violence, to the cathedral. The fignal w^as 
f given 

Molin’.. 

(b) The aflaflins embraced Juliano, to difeovbr whether he wore any fecret armour, that they might know 
whre to ftrike vrith the fureft aim. * . 
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given by the elevation of the confecrated wafer; and 

J whilft: the people fell upon their knees to adore, the 
affaftins rofe, and, as was concerted, two of them, Fran- 

• eifeo Pazzi and Barnardo Bandini, fell upon Juliano. 
The latter directed his poignard fo truly, that it enter¬ 
ed into the bofom of the unoffending youth, and he fell 
mortally wounded at his feet. 

In a moment, as muff be fuppofed, all was confufion. 
Lorenzo, alarmed, put himfelf in a pofture of defence, 
when in an inftant, Antonio of Volterra, and Stepha- 
no a priell, the dependant of the archbifhop, who, upon 
Giovanni Battifti’s declining the infamous tafk, under¬ 
took his deftrudion, rudied upon him as their dedined 

prey. The eonted continued fome time. Lorenzo had 
received a wound in his neck, and feemed to contend 

for his life in vain ; but a fervant, whom he had lately 
relieved from prifon, infpired by gratitude, heroically 
threw himfelf between his beloved lord and his affaffms, 
receiving in his body thofe weapons that were aimed at 
the bread of Lorenzo. This fidelity faved him; for 
by one vigorous effort he broke from Antonio and Ste- 
phano, and with a few friends rufhed into the facridy, 
fhutting the doors behind them, which were of brafs. 
Apprehenfionsbeing entertained, that the weapon which 

had wounded him was poifoned, a young man fucked 

the wound, endangering his own life to fave that of Lo¬ 
renzo. 

The rage of the people to fee one of their favourites 
expiring, and the other covered with blood, was inex- 

preffible. The cardinal Riario found it difficult to fave 
his life at that altar which he had ftained by fo horrid 
a deed, and to which he then fled for protection. 

Whilft this infamous feene was ading in the cathe¬ 
dral, others of the confpirators were attempting to feize 

the Palazzo ; but with no better fuccefs. The arch¬ 
bifhop Salviatti, who had undertaken to head them, 

gave the magiftrates fufpicion by thofe violent emotions 
which agitated his whole frame. The nine fenatOrs 
who compofed the magiffracy, including the gonfalo¬ 
nier, who had been appointed by, and were, in other 
words, the privy council of the Medici, immediately at¬ 
tacked thofe who intended to have furprifed them ; and 
Salviatti and his followers had no fooner gained the fe- 
cond floor, than they found themfelyes prifouers. 

Jacobo Pazzi foon. appeared in the ftreet, proclaim¬ 
ing, with exultation, the murder of Juliano; and invi¬ 

ting the Florentines to free themfclves from the Medi- 
cean flavery ; but perceiving that he was not joined by 

the people, the magiftrates fent off ioo horfe to the ref- 
cue of Lorenzo. This was the more to be commended, 
becaufe they continued to be affaulted by the confpira¬ 
tors, who finding their fituation defperate, forced them- 

felves to the ground floor,determining, if poffible,to feize 
the Palazzo. The magiftrates, with their attendants, 
aded with fuch refolution and valour, that as often as 
they gained an entrance they drove them back, killing 
fome of the affailants upon the fpot, others they threw 
out of the windows upon the pavement; and to ftrike 
an awe into thofe that were without, they had the hold- 
nefs and virtue to hang the archbifhop from one of the 
windows, dreffed as he was in his pontifical robes, with 

Poggio, another of the chief confpirators. Florence 

refounded in every part with the exclamation— Medici, 
Medici! down with their enemies! 

Lorenzo was liberated from that part of the cathe- 

M E D 
dral to which he had fled, and conveyed home in tri- Medici 
umph, where his wounds were attended to, and where 
he found himfelf furroundedby his molt valuable friends, 
to whom he was endeared by the {hocking occurrences 
of the day. His partizans, however, did not fpend 
their time only in lamentations for the death of one of 
the brothers, and exultations for the prefervation of the 
other; they united in purfuing the confpirators, fpa- 
ring none that fell into their hands. Jacobo Pazzi was 
taken flying with his forces into Romania, and imme¬ 
diately hung. An officer of the pope’s, who command¬ 
ed a brigade under Count Hirronimo, had alone the fa¬ 
vour of decapitation. Bandini fled privately to Pifa, 
thence to Naples, and, laftly, to Conftantinople; but 
Mahomet, to oblige Lorenzo, feized, and fent him back; 
and he was hung out of the fame windpw from which 
the archbifhop had fuffered. An embaffy was fent from 

Florence to thank the fultan in the name of the republic. 
Throughout the whole of this juft but dreadful re¬ 

tribution, Lorenzo had exerted afl his influence to re- 
ftrain the indignation of the populace. He entreated 
that they would refign to the magiftrates the talk of 
afeertaining and of punifhing the guilty, left the inno¬ 

cent ftiould be incautioufly involved in deftrudion ; and 

his appearance and admonitions had an inftantaneous ef¬ 
fect. By his moderation, and even kindnefs to the re¬ 
latives of the confpirators, he fought to obliterate the 
remembrance of paft difturbances; and by his interfe¬ 
rence, even the furvivors of the Pazzi were reftored to 
their honours, of which they had been deprived by a 
decree of the ftate. 

The generofity and moderation of Lorenzo had no 
effed on the temper of Sixtus, who folemnly excommu¬ 

nicated him, the gonfalonier, the magiftrates, and their 
immediate fucceffors; and in the bull which he iffued 
on this occafion, he ftyles Lorenzo de Medici “ the 
child of iniquity and the nurfling of perdition!” Not 

content with this ebullition of refentment, he fufpended 

the bifkops and clergy of the Florentine territories from 
the exercife of their fpiritual functions; thus laying the 
whole republic under an interdid. This had been a 

formidable weapon in the hands of his predeceffors, who 
had, by means of it, overawed the moft powerful mo- 

narchs; but the general charader of Sixtus was fo in¬ 
famous, and his prefent injuftice fo manifeft, that by 
the exertions of the bifhop of Arezzo, a convocation 
was held in the cathedral church of Florence, in which 

Sixtus was accufed of fornication and adultery, with other 
infamous vices; declared to be the principal inftigator 
of the confpiracy againft the Medici; and the fentence 
of excommunication which he had fulminated againft: 

Lorenzo and the Florentine magiftrates was called in 
dired terms, the “ execrable maledidion of a damned 
judge (maledittam maledi&ionem clamnatijfimijudicis) /” 

How fuch language could be reconciled to the no¬ 
tions which then prevailed of the fandity of the pope, 

and the plenitude of his power, it is needlefs to inquire; 
but the reader will not be furprifed that the prelates, who 
made life of it, paid no regard to the interdidof Sixtus. 

The pontiff, however, did not relax from his purpofe. 
Whilft he brandifhed with one hand the fpirit-ual wea¬ 

pon, which the Florentines treated with fucli contempt, 
in the other he grafped a temporal fivord, which he now 

openly, as he had before iecretly, aimed at the breaft 

of Lorenzo. At his inftigation the king of Naples 

A a 2 difpatched 

[ >8; ] 
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Medici, ^patched an envoy to Florence, to require the citizens almoft extinguJfted that grit of jotern.1 
-V- to ban ifh Lorenzo from the Tufcan territories, if they which it liad been fo^ long remarkable. 1 he Horen- 

I nol incur the vengeance both of him and of the tines gloried in their illuftnous citizen, and were pat,, 

pope Thefe threats produced not the intended effect; fied by numbering in their body a man who vv,elded m 
forPthe Florentines avowed their firm refolution to fuf- his hands the fate of nations, and attracted the lefped 

rather than betray the man whom and admiration ot all Lurope. 

Medici 

fer every extremity, ^ . 
they confidered as guardian of the republic. War 
therefore was commenced j and the republic was on the 
point of being ruined, when Lorenzo taking advantage 
of a truce, threw himfelf, with a refolution not to be 

equalled, into the hands of the king of Naples. He 
judged, perhaps, that any ftipulations for liis perfonal 
fafety would be ufelefs with a prince who had fported 
with honour, juftice, mercy, and the moft folemn trea¬ 
ties. But, whilft all viewed him as a vidtim who had 
devoted himfelf to fave his country, he, by perfuafive 
eloquence, obtained of this crafty perfidious monarch a 
feparate peace, and returned to Florence crowned with 
a fuccefs that no one thought pofilble, and where he 
was received as its tutelar deity. The pope, however, 
continued inflexible, till a dtfcent of the Turks upon 
Italy reftored him to liis fenfes, and made him willing 
to receive the fubmiflion of Florence, and reconcile its 

inhabitants to the church. 
Soon after the termination of the hoftilities between 

Sixtus and the republic of Florence, Lorenzo began to 
unfold plans for fecuring the peace of Italy, which con¬ 
fer the higheil honour on his political life. To coun- 
terpoife all the jarring interests of the petty ftates of 
which that country was compofed, to reilrain the 
powerful, fuccour the weak, and to unite the whole in 
one firm body which might be able, on the one hand, 
fuccefsfully to oppofe the formidable power of the 
Turks, and, on the other, to repel the incurfions of 
the French and Germans, were the important ends 
which this great man propofed to accomplifh. But 
before he engaged in thefe momentous undertakings, he 
had further perfonal dangers to encounter. By the in¬ 
itiation of Cardinal Riario, and fome Florentine exiles, 
one Battifta Frafcobaldi, with only two afliftants, un¬ 
dertook to aflaffmate him in the church of the Carmeli, 
on the feftival of the afcenfion 1481 ; but the plot was 
difcovered, the confpirators executed, and Lorenzo 
henceforth feldom went abroad without being furround- 
ed by a number of tried friends. 

Lorenzo was now at liberty to profecute his bene¬ 
volent purpofes ; and after contributing to the expulfion 
of the Turks from Italy, he fet himfelf in good earned 
to fupport the weak ftates againft the encroachments 
of the more powerful. This neceffarily embroiled the 
republic at one time with the pope, at another with 
the king of Naples ; now with the Venetians, and then 
with the Duke of Milan : but when fome exclaimed 
againft him as being too precipitate in involving the 
republic in dangerous and expenlive wars, he explained 
to them the neceflity of maintaining the balance of 
power, if they would preferve the independence of their 
own ftate; and fo completely had he made himfelf mafter 
of this fubjedt, that he convinced the moft incredulous 
of the propriety of his meafures, which, in 148$$* intro* 
duced general tranquillity into Italy. 

At this period, the city of Florence was at its higheft 
degree of profperity. The vigilance of Lorenzo had 
fecured it from all apprehenlions of external attack; and 

his acknowledged difintereftednefs and moderation had 

Yet amidft public affairs fo intricate and fo momen- > 

tous, fuch was the capacity of this man’s mind, and 
fuch his verfatility of genius, that, for the greater part 

of his life, he carried on a commerce as extenfive as that 
of his grandfather, whilft: he afforded ftill greater en¬ 
couragement to learning and learned men. Cofmo had 

greatly promoted the ftudy of the ancient languages 
and ancient philofophy. Lorenzo did the fame thing; 
but he did much more; he encouraged the cultivation 
of his own tongue, which had been negle&ed fmee the 
age of Petrarca ; and by fetting a great example him¬ 
felf, he produced a race of Italian poets, which have 
hardly been furpaffed in any age or nation. To enumerate 
even the names of the elegant fcholars whom he pa- 
tronifed, would extend this article far beyond its limits. 
In the academy of Pifa, of which mention has been al¬ 
ready made, the ftudies were chiefly confined to the 
Latin language, and to thofe fciences of which it was 
the principal vehicle. At Florence the Greek tongue 
was taught under the fandtion of a public inftitution, 

either by native Greeks or learned Italians, whofe fer- 
vices were procured by the diligence of Lorenzo de 
Medici, and repaid by his bounty. He placed Michael 
Angelo at the head of an academy,* which he eredted 

for painting and fculpture, furnilhing it with the beft 
models of antiquity. He built and endowed a public 
library, and fent Lafcaris, of imperial defeent, to Con- 
ftantinople more than once, to procure Greek manu- 
feripts. For father Moriano, the orator, a monaftery 

was built; and Florence owed many of her fineft edi¬ 
fices to him. Politiano and Ficino were among his 

moft intimate friends; and it is not perhaps too much 
to fay, that he did more for letters and fcience and art 
than any other individual that ever exifted. His own 

acquirements in learning were great; and his poetry, 
of which the reader will find many fpecimens in the ele¬ 
gant work of Rofcoe, was exquifite. 

Is it furprifing, when we examine Lorenzo’s charac¬ 
ter, that all Italy, all Chriftendom, even the Maho¬ 
metans, gave him the moft flattering marks of appro¬ 
bation, and ftrove who fhould oblige him moft, by pre- 
fenting him with whatever was rare and valuable? His 
palace was conftantly filled with men famous in every 
elegant, every ufeful fcience, and the neighbouring 

princes flocked to it as the temple of wifdom. The 
celebrated prince of Mirandola, on his account, chofe 

Florence for his refidence, and died there. 
To a moft engaging perfon was added each grace, 

and every accomplifhment. He was the favourite of 
the ladies, the envy of the men< and the admiration of 

both. The ftatefman of his time ; unrivalled in chi¬ 
valry ; one of the moft eminent orators that the world 
has produced. His poetic merit, with his judgment 
in, and patronage of that art, procured him the title of 
“ Father of the Mufes.” In liberality to his fellow 
citizens, as well as in every other refpedt, except as a 
general, he exceeded even Ckefar himfelf; and had not 

peace been his dear delight, his talents would have made 

him a confummate commander. Yet with all thefe fu- 
perior 
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fedici, perior accomplifhments, he did not think it beneath 

edicina. to {nc}ulge ]n amufements which perfons, lefs wife, 

^ -™'J would have thought an impeachment of their under- 

ilanding, and he would often feek pleafure in his nurfery, 

fperrding hours there in all the frivolous pranks of 

chitdifh diverflou. Tn fine, “ the gravity of his life, if 

compared with its levity, muft make him appear as a 

compofition of two different perfons, incompatible, and, 

as it were, impofiible to be joined with the other.,, 

Lorenzo, like moll other great men, had wifhed to 

fpend his laft years in the tranquillity of retirement. 

He therefore at an early period wound up his mercan¬ 

tile concerns, and divided his time between the cares of 

the republic at Florence, and the cultivation of his 

eflates in the country. He .wifhed even to diveft himfelf 

of all public concerns, and get his fecond fon Giovanni 

admitted into holy orders at the age of feven years, that 

he might be fit for ecclefiaftical preferment before he 

fhould be deprived of the prote&ion of his father. The 

young ecclefiiftic, who afterwards made fuch a figure 

as Leo X. was accordingly appointed by Louis XL of 

France, abbot of Fonte Dolac, before he was eight 

years of age ; and by Innocent VIII. a cardinal, when 

he was little more than thirteen. This added much to the 

influence of the family, not only in the Tufcan Hates, but 

through all Italy; and Lorenzo having introduced his 

eldeft fon into public life, and accomplifhed a marriage be¬ 

tween him and the daughter of a noble family at Rome, 

thought he might commit the affairs of the republic in 

a great meafure to Piero, and indulge his own tafle in 

the converfation of his learned friends. This dream of 

felicity however was not realized. Early in the year 

1492, he was attacked by a difeafe, under which he had 

long laboured, with fuch violence, that on the 8th of 

April he died in the midfl of his weeping friends, after 

having taken of them, one by one, an affe&ionate fare- 

wel, and given to his fon Piero much falutary counfel, 

which he thought not fit to follow. 

.The character of this great and good man is deve¬ 

loped in the detail which we have given of his condudl 

through life : But it may not be improper to add, that 

fuch was the love and veneration of the citizens to him, 

that the phyfician, who had attended him on his death¬ 

bed, afraid "to return to Florence, left the houfe in a 

flate of diftradlion, and plunged himfelf into a well. 

Throughout the reft of Italy the death of Lorenzo was 

regarded as a public calamity of the moft alarming 

kind. Of the arch which fupported the political fabric 

of that country he had long been confidered as the 

centre, and his lofs feemed to threaten the whole with 

immediate deftrudlion. When Ferdinand king of 

Naples was informed of the event, he exclaimed, “ This 

man has lived long enough for his own glory, but too 

fhort a time for Italy.” 

MEDICINA forensis, is a phrafe ufed in Germany 

to denote thofe parts of anatomical and phyfiological 

knowledge, which enable phyficians and furgeons to 

decide certain caufes as judges in courts of juftics. In 

that country it has long been law and cuftom (if we 

miftake not, by the Caraline code of Charles V.) to re¬ 

fer cafes of pofoning, child-murder, rape, pregnancy, im- 

potency, ideotifm, &c. to the medical faculty, which, in 

the univerfities and fome other great towns, is conftitu- 

ted into a kind of court for the trial of fuch queftions.^ In 

this country there are no fuch courts ; but in criminal 

trials medical gentlemen are often called upon todeferibe Medicina, 

the fymptoms of poijoning, child-murder, rape, &c. and , Melina . 

therefore it becomes them to obtain an accurate know¬ 

ledge of thefe fymptGms, and to {tore their memories 

with a number of minute fadts, to which they may have 

occafion to appeal when giving their evidence. 

The importance of this fubjedl induced the profeflor 

of the inftitutes of pliyiic in the univerfity of Edinburgh 

to refolve lately to read an annual courfe of leftures on 

Medical Jurisprudence. This, we doubt not, will 

prove a valuable courfe ; for though it is hardly con¬ 

ceivable that, under the head medicaljurifprudence> any 

knowledge can be communicated which a well educated 

phyfician would not neceffarily have acquired, without 

attending fuch a courfe; yet it is very obvious, that the 

recollection of the young phyfician may receive great 

aid from his liftening to the well-arranged le&ures of an 

accurate profeftor. From thefe ledlures he may ftore 

his mind with a colle&ion of aphorifins which fhall be 

always ready on the day of examination ; or the le&ures 

themfelves may be delivered in queftions and anfwers 

with all the formalities of a criminal court. 

We have heard it obferved, that to attend a courfe 

of fuch ledtures would be of the utmoft advantage to all 

who may be called upon to ferve as jurymen in criminal 

trials ; but of the truth of this obfervation we are more 

than doubtful. Perfons who are only half inftruCted 

are always conceited of their own attainments; and men 

not acquainted with anatomy and phyfiology cannot be 

more than half inftru&ed by the ableit courfe poffible to 

be given of medical jurifprudence. Such perfons in¬ 

deed can hardly avoid miftaking the fenfe of the pro- 

feffor’s language, however peripicuous that language 

may be. Of this we had lately a very ftriking inftance. 

A gentleman, by no means illiterate, though a ftranger 

to anatomical and phyfiological feience, was expatia¬ 

ting to the writer of this article upon the general im¬ 

portance of medical jurifprudence, a courfe of which,. 

he Paid, he bad attended for the foie purpgfe of qualify¬ 

ing himfelf for difeharging the important duties of a 

juryman. Upon being afked what he had learned ? he 

replied, that he had been taught, among other things 

which we thought frivolous, to difeern, from the fymp¬ 

toms of hanging whether the dead man had been hang¬ 

ed by himfelf or by another. We need not furely ob- 

ferve, that no-fuch leffon was ever taught in any uni¬ 

verfity, or by any medical le&urer; but it is worthy of 

confideration whether le&nres on medical jurifprudence 

may not have the moft pernicious effects on the minds 

of men fo little qualified as this gentleman to profit by 

them. To the regularly educated phyfician and fur- 

geon fuch le&ures may prove ufeful; to the plain citi¬ 

zen, not {killed in anatomy and phyfiology, they muft 

prove dangerous ; as their only tendency is to make 

him defpife the evidence given before him by the regu¬ 

lar phyfician or furgeon ; to place implicit confidence 

in his own fuperficial knowledge ; and thus to decide 

at random 011 the life or death of his fellow-creature 

A little learning is a dangerous thing ; 

Drink deep, or tafte not the Pierian fpring,. 

MEDINA, the capital of the kingdom of Woolli in 

Africa, is fituated in 130 40' N. Lat. and 120 40' W. 

Long. It is a place of confiderable extent, and may* 
contain from 800 to 1000 houfes. It is fortified in the 

common 
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Medufa, 
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ter. 
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common African manner, by a furrounding liigli wall 
built of clay, and an outward fence of pointed flakes 

, and prickly bufhes ; but the walls are negle&ed, and 
the outward fence has fufFered confiderably from the 
a&ive hands of bufy houfcwives, who pluck up the 
ftakes for firewood. Mr Park palled through it on his 
route eaftward, and was treated with much kindnefs 
both by the king and the people. The good old fove- 
reign warned him of the dangers he was about to en¬ 
counter, and endeavoured to perfuade him to relinquifh 
all thoughts of his journey eaftward ; but when he could 
not prevail, he gave him a guide, who conducted him , 
in fafety to Koojar, the frontier town of the kingdom 
towards Bondou, from which it is feparated by an in¬ 
tervening wildernefs of two days journey. Here our 
author was prefented, by way of refrefhment, with a li¬ 
quor which tailed fo much like the ftrong beer of his 
native country (and very good beer too), as to induce 
him to inquire into its compofition ; and he learned, 
with fome degree of furprife, that it was a£lually made 
from corn which had been previoufly malted, much in 
the fame manner as barley is malted in Great Britain : 
a root yielding a grateful bitter was ufed in lieu of hops, 
the name of which he forgot ; but the corn which 
yields the wort is the holcus Jpicatus of botanifts. 

MEDUSA. In addition to the different fpecies of 
this genus of vermes defcribed in the Encyclopedia, that 
which is reprefented in two different attitudes, fig. [.and 
2. and which ilrongly refcmbles a bagpipe in ftiape, may 
be worthy of notice. It is merely a white tranfparent 
veficle, funiifhed with feveral blue tentacles yellowifli at 
their extremity ; its long tail, which is alfo blue, ap¬ 
pears to be compofed of a number of fmall glandulous 
grains, flattened and united together by a gelatinous 
membrane. The upper part of the veficle exhibits a 
kind of feam with alternate pun&ures of three diffe¬ 
rent fizes ; its elongated part, which may be coufidercd 
as the head of the animal, is terminated by a Angle 
trunk, the exterior edge of which is fringed with 25 or 
26 tentacles,* much fmaller than thole which originate 
from the infertion of its long tail, and the number of 
which fometimes amounts to 30. By means of thefe 
laft, the diameter of which it is capable of increafing at 
pleafure by forcing in a little of the air from its body, 
it fixed itfelf to the fide of the vefTel, in which it was 
placed, in fuch a manner as that the extremity of 
jome of its tentacles occupied a furface of two or 
three lines from its body. Phe moft moveable part 

•of the veficle is its elongation, or the head of the ani¬ 

mal, as it is by means of this that it performs its diffe¬ 
rent motions. The rounded fubftance, marked by the 
letter P, is lituated in the centre of the larger tentacles, 
which are firmly fixed to the body of the animal near 
its tail; and is only an affemblage of a few minute gela¬ 
tinous globules, from the middle of which arife other 

larger globules, with a fmall peduncle, about the middle 
of which is fixed a curved bhffh coloured body, which 
is reprefented magnified in two pofitions at R. Mar- 
timere, the naturalifl, who accompanied Peroufe in his 
voyage round the world, met with this animal in about 

20th degree of lat. and 1790 of long, eafl from the 
Paris. 

MEGAMETER, a name fometimes given to the 
1YI fROMpTtD r t-i » 0 CROmeter, which fee, EticycL 

MEHALL, in the language of Bengal, a place or Metall, 
diftrRL ^ Meninfei. 

MENINSKI (Francifeus), a moft celebrated Ger-" ^ 
man orientalifl, was born in .Lorraine, then fubjeOl to 
the emperor, in the year 1623 ; and for copioufnefs of 
learning, elegance of genius, and profound knowledge 
of languages, particularly thofe of the Eafl, proved un¬ 
doubtedly one of the principal ornaments of the age in 
which he lived. He iludied at Rome under Giattino. 
When he was about 30, his love of letters induced him 
to accompany the Polifh ambaffador to Conilantinople, 
where he fludied the Turkifk language under Bobovins 
and Ahmed, two very fkilful teachers. So fuccefsful 
was he in this ftudy, that when he had been there only 
two years, the place of firft interpreter to the Polifh 
embaffy at the Porte was promifed to him. When the 
place became vacant, he was accordingly appointed to 
it, and obtained fo much credit by his conduct, that* 
after a time, he was fent for into Poland, and again 
fent out with full powers as ambaffador to the Porte* 
For his able execution of this office, lie was further ho¬ 
noured, by being naturalized in Poland ; on which occa- 
fion he added the Polifh termination of Jhi to his family 
name, which was Menin. Being delirous afterwards to 
extend his fphere of adlion, lie went to the court of the 

emperor as interpreter of oriental languages in 1661. 
Here alfo, as in other inftances, his talents and beha¬ 
viour obtained the higheft approbation ; on which ac¬ 
count he was not only fent as interpreter to feveral im¬ 
perial ambaffadors at the Porte, but was intruded in 

many important and confidential fervices; and, in 1669, 
having paid a vifit to the holy fepulchre at Jerufalem, 
was made one of the knights of that order. After his 
return to Vienna he was advanced to further honours ; 
being made one of the counfcllors of war to the empe¬ 
ror, and firft interpreter of oriental languages. At Vi¬ 
enna lie died at the age of 75, in the year 1698. His 

great work, l.l he “ Thefauruslinguarum orientalium,'* 
was pubhfhcd at Vienna in 168©, in 4 vols folio; to 
which was added, in 1687, another volume, intitled, 

“ Complementum Thefauri linguarum orientklium, feu 
onomafticum Latino-Furc^cO'Arabico•Periicum.,, The 
former volumes having become extremely fcarce, partly 
on account of the dellru&ion of a great part of the im- 
preffion, in the fiege of Vienna by the Turks in 1683, 

a defign was formed fome time ago in England of re¬ 
ptinting the work, by a fociety of learned men, among 
whom was Sir William Jones. But as this undertaking, 
probably on account of the vail expence which muff 

have been incurred, did not proceed, the emprefs queen 
Maria Therefa, who had heard of the plan, took it up- 
on herfelf, and with vaft liberality furnifhed every thing 
neceifaiy for its completion. In confequence of this, it 
was begun to be. fplendidjy republifhed at Vienna in 
1780, with this title : “ Francifci a Mefgnien Meninlki 

Lexicon Arabico-Perfico-Turcicum, adje£la ad lingulas 
voces et Phrafes interpretatione Latina, ad ufitatiores, 
etiam Italica.” Of this edition only two vols folio are * 
yet pubhfhed, extending no farther than *«/, the ninth 
letter of tne Arabic alphabet, which is about a third of 
t e vv ^ole. "I he delay of the reft is much to be la- 

mfe^ed: ^is addition, fay the editors, the Lexicon 
ol Memnlki may be faid to be increafed, diminilhed, and 

amended. Increafed, becaufe many Arabic and Perfian 

words 
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ninflci, words are added, from Wankuli and Ferhengi,jthe beft fin^ paid by a foreman or a villain to Ids lord for a li- Meridian.^ 

* A v-nkir. Ipvif'ncrrunViprQ whnm thf» Fair has cewne f-o rnnrrv Kiq rlancrlifpi* fn a free man • unrl fVinf- .‘f —"■‘“v i 'chetta. Arabic and Perfic lexicographers whom the Eaft has 
^ produced ; and from Herbelot are inferted the names 

of kingdoms, cities, and rivers, as well as phrafes in 
common ufe among the Turks, See. Dhmnified, be¬ 
cause many ufelefs fynonyma are omitted, which rather 
puzzled than aflifted the ftudent ; as well as all the 
French, Polifli, and German interpretations, the Latin 
being confidered as fufficient for all men of learning. 
Amended, with refpeCI to innumerable typographical 

errors ; which, however, from a work of this nature, no 
care can perhaps altogether exclude. The other works 

of Meninfki were occafioned chiefly by a violent conteft 
between him and a man named J. B. Podefta, in which 
much acrimony was employed on both Tides. Thefe 

4 it is hardly worth while to enumerate, but they may all 
be feen in the account of his life from which this article 
is taken (a). It fhould be obferved, however, that in 

1674, Podefla publifhed a book, iutitled, “ Prodro- 
mus novi linguarum orientalium collegii, juftu Aug. See. 

erigendi, in Univ. Viennenfi ;” to which Meninfki op- 
pofed, 2. u Meninfkii Antidotum in Prodromum novi 
lir;g. orient, collegii, &c.” 4to. But fuch was the cre¬ 
dit of his antagonift in the univerfity, that foon after 
there came out a decree in the name of the re&cr and 

confiftory, in which that antidote of Meninfki’s is pro- 
feribed and prohibited, for fix fpecific reafons, as im¬ 
pious and infamous. Meninfki was defended againfl 
this formidable attack by a friend, in a fmall traCl, in- 
titled, “ Veritas defenfa, feu juftitia caufae Dn. F. de 
M. M. [Meninfki] contra infame decretum Univerfita- 

tis Viennenfis, Anno 1674, 23 Novembris, See. ab A- 
mico luci expofita, Anno 1675,” in which this friend 
expofes, article by article, the falfehood of the decree, 

and exclaims ftrongly againfl; the arts of Podefta. This 
traCt is in the Britiih Mufeum. Podefta was c3riental 
fecretary to the emperor, and profeffor of thofe langua¬ 
ges at Vienna ; but is deferibed in a very fatirical man¬ 

ner by the defender of Meninfki. “ Podefta, natura 
Semi-Italns, ftatura nanus, caecutiens, balbus, imo bar- 
dus repertus, aliifque vitiis ac ftultitiis plenus, adeoque 
ad difeendas linguas orientates inhabilis.” A lift of the 
works of Podefta is, however, given by the late editors 

of Meninfki. 
MERCHETTA, or Marchftta Midler um, is com¬ 

monly fuppofed to have been a right which, during the 

prevalence of the feudal fyftern, the lord had of pafijng 
the firft night after marriage with his female villain. 
This opinion has been held by the greater part of our 
antiquarians; and we have adopted it in our lhftory of 
Scotland publifhed in the Encyclopedia. It appears, 
however, to be a miftake. That there was a cuftom 
called merchetta mulierum, which prevailed not only in 
England, Scotland, Wales, and the ifle of Guernfey, 
but alfo on the continent, is indeed a faCt uuqueftion- 
abie ; but Mr Aftle has clearly proved, that, inflead of 
being an adulterous connexion, the merchetta was a com- 
paft between the lord and his vaffal for the redemption 

of an offence committed by that vaftal’s unmarried daugh¬ 
ter. He admits, however, that it denoted likewife a 

'chsohrria, 

Ui. ' 

cence to marry his daughter to a free man ; and that ifv 
the vaffal gave her away without obtaining fuch a li¬ 
cence, he was liable to pay a heavier fine. He quotes 
two authorities in fupport of his opinion from Brae- 
ton ; one of which we fhall tranferibe, as being alone 
complete evidence. 

“ Ric. Burre tenet tinum mefuagium et debet tellia- 
gium feCfam curiae, et merchet, hoc modo, quod fi marl- 
tare voluerit Jdiam fuam cum quodam libtro homine, extra 

villam, faciet pacem domini pro mar it agio, et fi earn marl- 

taverit allcui cujlumario villa, nihil debuit pro marita- 
gio.” 

“ The probable reafon of the cuftom (fays Mr Aftle) 

appears to have been this. Perfons of low rank, refi- 
ding on an eftate, were either aferiptigleba, or were fub- 

jeCled to fome fpecies of fervitude fimilar to the aferipti 

gleb a. They were bound to refide on the eftate, and to 
perform feveral fervices to the lord. As women necef- 
farily followed the refidence of their hufbands, the con* 
fequence was, that when a woman of low' rank married 
a ftranger, the lord was deprived of part of his live ftock ; 

he therefore required a fine to indemnify him for the 
lofs of his property,” Further particulars on the mer¬ 

chetta are to be found in the Appendix to vol. ift of 
Sir David Dairy tuple's Annals of Scotland. 

MERIDIAN Line, an arch or part of the meridian 
of the place, terminated each way by the horizon. Or, 
a meridian line is the interfe&ion of the plane of the 
meridian of the place with the plane of the horizon, 
often called a north and fouth line, becaufe its direction 
is from north to fouth. 

In the article Astronomy (EncycL), n° 376. and 
377. we have given two methods of drawing a meridian 
line; but it may be proper to add, in this place, the 
following improvement of the former of thefe from Dr 
Hutton’s Mathematical Dictionary., “ As it is not 
eafy (fays the DoCtor) to determine precisely the ex¬ 
tremity of the fliadow, it will be belt to make the Rile 
fiat at the top, and to drill a fmall hole through it, no¬ 
ting the lucid point projected by it on the feveral con¬ 

centric circles, inftead of marking the extremity of the 
fliadow itfelf on thefe circles.” 

We fliall give another method of drawing a meridian 
line from the fame valuable dictionary. 

u Knowing the fouth quarter pretty nearly, obferve „ 

the altitude FE of fome ftars on the eaft fide of it, and XXXVX 
not far from the meridian HZRN : then, keeping the 
quadrant firm on its axis, fo as the plummet may ftill 
cut the fame-degree, direCt it to the weftern fide of the 
meridian, and wait till you find the ftar has the fame al¬ 
titude as before, as fe. Laftly, bifeCt the angle EC e, 
formed by the interfe&ion of the two planes in which 
the quadrant has been placed at the time of the two ob- 

fervations, by the right line HR, which will be the me¬ 
ridian fought. 

Magnetical Meridian, is a great circle pafling thro’ 
or by the magnetical poles ; to which meridians the 
magnetical needle conforms itfelf. See Magnetism, 

Suppl. 

ME SO- 

.(a) We have taken this article from the Biographical DiCiionary ; the editors of which took it from the life 

€>f Meninfki prefixed to the new edition of his great work. 
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Mefb* MESO-Logarithm, a term ufed by Kepler to fig- 

Iwogarithm nj£y tj)e logarithms of the cofines and cotangents. 

Milk MESU11ATA, a fea port of the kingdom of Tri- 
L—-y.. n.1,7 poli, in Africa. A caravan proceeds from this place to 

Fezzan, and other interior/ parts toward the fouth of 

Africa. It is 260 miles north of Mourzook. E. Eon. 

15. 5. N. Lat. 31.3. 
METALLIC Tractors. See Perkinism in this 

SuppL 
METONIC Cycle, called alfo the Golden Number, 

and Lunar Cycle, or Cycle of the Moon, that which was 
invented by Meton the Athenian ; being a period of 19 

years. See Cycle, Encycl. 
MH A Rajah, the higheft title of Hindoos. 
MICROCOUSTICS, or Microphanes, inftruments 

contrived to magnify fmall Founds, as microfcopes do 

(mail obje&s. 
MICROCOSMIC Salt. See Chemistry-//*^*, 

SuppL 
MIDDLE Latitude, is half the fum of two given 

latitudes ; or the arithmetical mean, or the middle be¬ 
tween two parallels of latitude. Therefore, 

If the latitudes be of the fame name, either both north 
or both fouth, add the one number to the other, and 
divide the fum by 2 ; the quotient is the middle lati¬ 
tude, which is of the fame name with the two given 

latitudes. But, 
If the latitudes be of different names, the one north 

and the other fouth; fubtraft the lefs from the greater, 
and divide the remainder by 2, fo fhall the quotient be 
the middle latitude, of the fame name with the greater 
of the two. 

MIDSUMMER-Day, is held on the 24th of June, 
the fame day as the nativity of St John the Baptifl is 
held. 

MILK, or Milkyet, property in Bengal. 
MILLS of various kinds are defcribed in the article 

Mechanics (Encycl.); and he who fhall ftudy that ar¬ 
ticle, together with V/ater-lVoRKS, and Machinery, in 
this Supplement, will have a fufficient knowledge of the 
principles upon which mills muft be conftru&ed, fo as 
that they may produce their proper effedls. The fub- 
je£t is introduced into this place merely to put it into 
the power of our countrymen to adopt, if they fhall 

think fit, the improvements which have been made in 

the machinery of flour mills in America. 
The chief of thefe confift in a new application of 

the fcrew, and the introduction of what are called ele¬ 
vators, the idea of which was evidently borrowed from 
the chain-pump. The fcrew is made by flicking* fmall 

thin pieces of board, about three inches long and twe 
wide, into a cylinder, fo as to form the fpiral line. 
This fcrew is placed in a horizontal pofition, and by 
turning on its axis it forces wheat or flour from one 
end of a trough to the other. For inflance, in the 
trough which receives the meal immediately coming 
from the Hones,fcrew of this kind is placed, by 
which the meal is forced on, to the diflance of fix or 
eight feet, perhaps, into a refervoir ; from thence, with¬ 
out any manual labour, it is conveyed to the very top 
of the mill by the elevators, which confift of a number 
of fmall buckets of the fize of tea cups, attached to a 
long band that goes round a wheel at the top, and an¬ 
other at the bottom of the mill. As the band revolves 
round the wheels, thefe buckets dip into the refervoir 
of wheat or Hour below, and take their loads up to the 

top, where they empty themfelves as they turn round 
the upper wheel. The elevators are inclofed in fquare 
wooden tubes, to prevent them from catching in any 
thing, and alfo to prevent dull. By means of thefe 
two fimple contrivances, no manual labour is required 
from the moment the wheat is taken to the mill till 

it is converted into flour, and ready to be packed, du¬ 

ring the various procefies of fcreening, grinding, lift¬ 

ing, &c. 
That this is a confiderable improvement is obvi¬ 

ous ; and we are not without hopes that it may be 
adopted. The licentioufnefs of an Englifh mob has 
indeed perfecuted an Arkwright, expelled the inventor 
of the fly fhuttle from his native country, and by fuch 
condu£l prevented the re-ere£lion of the Albion mills, 
and the general eftablifhment of faw-mills through the 
kingdom ; but their fovereignty perhaps will not be 

roufed by fo eafy and fimple a contrivance as this to 
leffen the quantity of manual labour. For an account 
of the Dutch oil-mill, which was fomehow omitted in 

its proper place in the Encyclopedia, fee Oil-MM in this 
Supplement. 

MINER 

Definition. yS a fclence, the obje£l of which is the defeription and 

L arrangement of inorganic bodies or minerals ; or of all 
the bodies which belong to our globe, excepting animal 
and vegetable fubftances. 

Since the publication of the article Mineralogy, 

Encycl. fcarcely a Angle day has pafied without the dif- 
covery of fome new mineralogical fa&, or the detection 
of fome old and unfufpe&ed^error. Thefe improvements 
cannot be overlooked in the prefent Supplement. But 
they are fo numerous in every part of the fcience, that 
we can hardly notice them without giving a pretty com¬ 
plete view of the prefent Hate of mineralogy. This will 
fcarcely occupy more room, and muft be much more 
ufeful as well as entertaining, than an undigefted mafs 
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of annotations and remarks. We undertake this talk 
the more readily, becaufe in the article Mineralogy 

in the Encyclopedia, the improvements of Mr Werner 
and his difciples, to which the fcience is indebted for a 

great part of its prefent accuracy, have be^n entirely 
overlooked. % 

The objeft of mineralogy is twofold. 1. 'to defcribe objed. 
every mineral with fo much accuracy and precifion, that 
it may be eafily diftinguifhed from every other mineral. 

2. To arrange them into a fyftem in fuch a manner that 
every mineral may be, eafily referred to its proper place, 
and that a perfon may be able, merely by the help of 
the fyftem, to difcover the name of any mineral what¬ 

ever. When thefe two obje&s are accomplifhed, mi¬ 
neralogy, 



; fcriptlon ncralogy, ftn&ly fo called, Is completed. But were we' 
, Minerals,to ftGp here, the utility of the fcience, if it would be 

^ entitled to the name of fcience, could hardly be conli- 
dered as very great. We mull therefore apply chemifry 

to dilcover the ingredients of which minerals are com- 

pofed, and to dete&, if poffible, the laws which thefe 
ingredients have obferved in their combination. Thus 
we fhall really extend our knowledge of inorganic na¬ 
ture, and be enabled to apply thai knowledge to the 

2 improvement of almoft eve-.y art and manufacture, 

vifion of Mineralogy naturally divides itftlf into three parts. 
; article. The frf treats of the method of deferibing minerals; 

the fecond, of the method of arranging them ; and the 

third exhibits them in a fyftcm deferibed and arranged 
according to the rules laid down in the two firft parts. 

Thefe three parts fhall be the fubje61 s of the following 
chapters ; and we fhall finifh the article with a chapter 
on the chemical analyfis of minerals. 

Chap. I. Of the Description of Minerals. 

Nothing, at -firft fight, appears eafier than to de- 

feribe a mineral, and yet, in reality, it is attended witli fa great deal of difficulty. The mineralogical descrip¬ 
tions of the ancients are fo loofe and inaccurate, that 
many of the minerals to which they allude cannot be 
afeertained ; and confequently their obfervations, how¬ 
ever valuable in themfelves, are often, as far as refpe&s 
us, altogether loft. It is obvious, that to diftinguifh a 
mineral from every other, we muft either mention fome 
peculiar property, or a colledlion of properties, which 

exift together in no other mineral. Thefe properties 
muft be deferibed in terms rigidly accurate, which con¬ 
vey precife ideas of the very properties intended, and of 
no other properties. The fmalleft deviation from this 
would lead to confufion and uncertainty. Now it is 

impoffible to deferibe minerals in this manner, unlefs 
there be a peculiar term for each of their properties ; 
and unlefs this term be completely underftood. Minera¬ 
logy therefore muft have a language of its own ; that is 
to fay, it muft have a term to denote every mineralogi¬ 
cal property, and each of thefe terms muft be accurate¬ 
ly defined. The language of mineralogy was invented 

.by the celebrated Werner of Freyberg, and firft made 
known to the world by the publication of his treatife 

on ’The External Characters of Minerals. Of this lan¬ 
guage we fhall give a view in the following general de- 

4 feription of the properties of minerals (a). 

operties The properties of minerals may be divided into two 
minerals cl a lies, f, Properties difcoverable without deftroying 

the texture of the mineral ; id, Properties refulting 
from the adlion of other bodies on it. The firft clafs 

has, by Werner and his difciples, been called external 

properties, and by fome French writers phyfeal; the 
fecond clafs has been called chemical. 

The external properties may be arranged under the 
following heads: 

Suppl. Vol. II. Part I. 

MINERALOGY. 
f. Figure, 8. Ductility, 14. Sound, 
2. Surface, 9. Fradlure, 15. Smell, 

3. Tranfparency, 10. Texture, 16. Tafte, 
4. Colour, n. Strudlure,/ 17. Gravity, 

5. Scratch, 12. Fragments, 18. Magnetifm, 
6. Luftre, 13. Feel, 19. Electricity. 
7. Hardnefs, ^ 

*93 
External 

Characters, 

'--—a 

I. By figure is meant the fhape or form which a Figure, 
mineral is obferved to have. The fgure of minerals is 
either regular, particular, or amorphous. I. Minerals 
which affume a regular figure are faid to be cryftal- 

Iized*. The Jules of a cryftal are called faces; the* See Che. 
(harp line formed by the inclination of two faces is call-MISTRY» 
ed an edge; and the corner, or angle, formed by ^ 

meeting of feveral edges in one point, is called a falld ’ ™ * 

angle, or fimply an angle. Thus a cube has fix faces, 
twelve edges, and eight angles. 2. Some minerals, 
though not cryftallized, affedl a particular figure. Thefe 
particular figures are the following : Globular, like a 
globe ; oval, like an oblong fpherofd ; ovate, like an 
egg ; cheefe-Jhaped, a very flattened fpherc ; almond- 

Jhaped, like an almond ; centicular, like a double convex 
lenfe, comprefted and gradually thinner towards the 
edges ; cuneiform, like a wedge ; nodulous, having de- 
prelfions and protuberances like a potatoe ; hotryotdal, 
like grapes clofely prefled together ; dentiform, longifh 
and tortuous, and thicker at the bottom than the top ; 
vuireform, like a wire ; capillary, like hair, finer than 
the preceding ; retiform, threads interwoven like a net; 
dentritic, like a tree, having branches iffuing from a 
common ftem ; Jhrubform, branches not arifn.g from a 
common ftem ; coraloida!, branched like coral ; falabli- 
tical, like ificles; clavaicd, like a club, long, and thicker 
at one end than another ; fafeiform, long ftraigbt cylin¬ 
drical bodies, united like a bundle of rods ; tubular, cy¬ 
lindrical and hollow. 3. When minerals have neither 
a regular nor particular fhape, they are laid to be amor- 
phous. ^ 

II. By surface is meant the appearance of the ex- Surface, 
ternal furface of minerals. The fur face is either uneven, 

compofed of fmall unequal elevations and depreffions ; 
fcabrous, having very fmall Jharp and rough elevations, 
more eafily felt than feen ; drufy, covered with very mi¬ 

nute cryftals ; rough, compofed of very minute blunt ele¬ 
vations, eafily diftinguifhable by the feel ; fcaly, compo¬ 
fed of very minute thin feale-like leaves ; frnooth, free 
from all inequality or roughnefs ; fpecular, having a 
frnooth polifhed furface like a mirror ; or freaked, ha¬ 
ving elevated, ftraight, and parallel lines. This laft cha- 
ra6ler is confined to the furface of cryftals. The freaks 

are either tranfverfe ; longitudinal; alternate, in different 
diredtions on different faces ; plumofe, running from a 
middle rib ; or decujfated, crofting each other. 

III. By transparency is meant the proportion ofTranfpa- 
light which minerals are capable of tranfmitting. Theyrency. 

are tranfparent ox pellucid when objedls can be feen dif- 
tindlly through them ; diaphanous, when objedts are 

B b Teen 

(a) The fulleft account of Werner’s external chara&ers which we have feen in the Engliffi language, has 

been given by Dr Townfon in his Philofophy of Mineralogy. We have availed ourfelves of this book, in order 

to exhibit fome of the lateft improvements of Werner and his difciples. The reader may alfo coiifult Werner's 

Treatife, publifhed at Leipfic in 1774; or the French tranfation publiffied at Dijon in 1790. See alfo Rome de 
Life. Des Car abler s Exterieur des Mineraux. And Hauy Jour. d'Hif. Nat. II. 56. 
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Colour. 

External feen through them indiftin£tly jfubdiaphanous, when light 
Chara&er*. paffes but in fo fmall a quantity that objects cannot be 

--leen through them (b) ; opaque, when no light is tranf- 

mitted. * 
When opaque minerals become transparent in water, 

they are called hydrophanous. When objects are feen 
double through a tranfparent mineral, it is faid to refract 

doubly. . , 
IV. The colours of minerals may be reduced to eight 

claffes. 
1. Whites. 

Snow white. Pure white. 
Reddifli white. White with a light tint of red. 
Yellowifh white. White with a light tint of yellow. 
Silver white. Yellowifh white with a metallic luftre. 
Greyifh white. White with a light tint of black. 
Greenifh white. White with a light tint of green. 
Milk white. White with a light tint of blue. 

Milk white of a metallic luftre, 
2. Greys. 

Grey with a little blue. 
Bluifh grey with a metallic luftre. 

Light grey with a flight mixture of vio- 

Grafs green, yellow and 

A L O G Y. 
Piftachio green. 

brown. , . . ^ 
Olive green. A pale yellowifli green with a tint of 

brown. 
Afparagus green. The lightelt green, yellowifli 

with a little brown and grey. 
6. Tellows. 

Sulphur yellow. A light greenifli yellow. 
Brafs yellow. The preceding, with a little lefs green 

and a metallic luftr<*. 
Lemon yellow. Pure yellow. 
Gold yellow. The preceding with a metallic luftre. 

A deep yellow with a little reddifli 

a little External 
Chara&ers* 

Honey yellow 

brown. 
Wax yellow. 
Pyritaceous. 
Straw yellow 

Tin white. 

Dark grey with a little blue and 

A bright and high red with fcarce a 

A light yellowifli red with the metal- 

The preceding, but deeper. 

A pale yellow with grey. 
A pale yellow, a mixture of fulphur 

yellow and reddifli grey. 
Wine yellow. A pale yellow with a tint of red. 
Ochre yellow. Darker than the preceding, a mix¬ 

ture of lemon yellow with a little brown. 
Ifabella yellow. A pale brownifli yellow, a mixture 

6f pale orange with reddifli brown. 
Orange yellow. A bright reddifli yellow, formed of 

lemon yellow and red. 
7. Reds, 

Aurora red. A bright yellow red, a mixture of fear- 

let and lemon yellow. 
Hyacinth red. A high red like the preceding, but 

with a fhade of brown. 
Brick red. Lighter than the preceding ; a mixture 

of aurora red and a little brown. 

Scarlet red. 

tint of yellow* 
Copper red. 

lie luftre. 
Blood red. A deep red, a mixture of crimfon and 

fcarlet. 
Carmine red. Pure red verging towards a call of 

blue. 
Cochineal red. A deep red ; a mixture of carmine 

with a little blue and a very little grey. 
Crimfon red. A deep red with a tint of blue. 
Flefh red. A very pale red of the crimfon kind. 
Rofe red. A pale red of the cochineal kind. 
Peach bloflom red. A very pale whitifh red of the 

crimfon kind. 
Mordore. A dark dirty crimfon red ; a mixture of 

crimfon and a little brown. * 
Browniih red. A mixture of blood red and brown. 

8. Browns. 
Reddifli brown. A deep brown inclining to red. 
Clove brown. A deep brown with a tint of carmine. 
Yellowifh brown. A light brown verging towards 

Ochre yellow. 
Umber brown. A light brown, a mixture of yel- 

lowifli brown and grey. 
Hair brown. Intermediate between yellow brown 

and clove brown with a tint of grey. 
Tombac brown. A light yellowifh brown, of a me¬ 

tallic luftre, formed of gold yellow and reddifli brown. 

_' Liver 

(B) After Mr Kirwan, we have denoted thefe three degrees of tranfparency by the figures 4, 3, 2. When a 

mineral is fubdiaphanous only at the edges, that is denoted by the figure I. Opacity is fometimes denoted 
by o. 

Bluifh grey. 
Lead grey. 
Pearl grey, 

let blue. 
Smoke grey, 

brown. 
Greenifli grey. Light grey tinged with green. 
Yellowifh grey. A light grey tinged with yellow. 
Steel grey. A dark grey with a light tint of yellow 

and a metallic luftre. 
Black grey. The darkeft grey with a tint of yellow. 

3. Blacks♦ 
Greyifh black. Black with a little white. 
Brownifli black. Black with a tint of brown. 

Black. Pure black. 
Iron black. Pure black with a fmall mixture of 

white and a metallic luftre. 
Bluifh black. Black with a tint of blue. 

4. Blues. 
A dark blackifh blue. 
The pureft blue. 

A bright blue with fcarce a tint of 

Indigo blue. 
Prufflan blue. 
Azure blue, 

red. 
Smalt blue. 
Violet blue. 

A light blue. 
A mixture of azure blue and carmine. 

Lavender blue. Violet blue mixed with grey. 
Sky blue. A light blue with a flight tint of green. 

5 Greens. 
Verdigris green. A bright green of a bluifh caft. 
Seagreen. A very light green, a mixture of verdi. 

gris green and grey. 
Beryl green. The preceding, but of a yellowifh 

caft. 
Emerald green. Pure green. 
Grafs green. Pure green with a tint of yellow. 

Apple green. A light green formed of verdigris 
green and white. 

Leek green. A very dark green with a caft of 
brown. 

Blackifh green. The darkeft green, a mixture of 
leek green and black. 
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A dark brown 5 blackifh brown with 

11. 

Eternal Liver brown, 
waders.3 tl*nt Gf green. 

Blackifli brown. The darkeft brown. 
Colours, in refpeCl of intenfity, are either dark, deep, 

light, or pale. When a colour cannot be referred to 
any of the preceding, but is a mixture of two, this is 

expreffed, by faying, that the prevailing one verges to- * flraight, crooked', or undulating. 

wards the other, if it has only a fmall tint of it; paffe 
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glohulform, compofed of fmall fpherical bodies ; filrons, External 
compofed of fibres which may be long, fljort, Jlraight^ Charaders* 

crooked, parallel, divergent, Jlellated, fafciculated, or detuf- v ^ 
fated; radiated, confifting of long narrow flattifh lamella?; 
or lamellar or foliated, confiding of fmooth continued 

plates covering each other ; thefe plates may be either 

treak. 

10 
,uftre. 

11 
irdnefs, 

n 
dility 
i brie- 

• nets. 

*3 
ifture. 

H 
iiture. 

ges 

into it, if it has a greater. 
V. By the scratch or streak, is meant the mark 

left when a mineral is fcratched by any hard body, as 
the point of a knife. It is either fimilar, of the fame 

colour with the mineral; or diffimilar, of a different co¬ 
lour, 

VI. Lustre, is the glofs, or brightnefs which ap¬ 
pears on the external furface of a mineral, or on its in¬ 
ternal furface when frefh broken. The firft is called 
external, the fecond internal luflre. Luflre is either 

common, that which moft minerals poffefs ; filky, like 
that of filk or mother-of-pearl; waxy, like that of wax; Jgreafy, like that of greafe ; or metallic, like that of me¬ 
tals. 

As to the degree, the greateft is called fplendent, 

the next Jhining, the third didlifh; and when only a few 
fcattered particles fhine, the luflre is called dull (c). 

VII. We have ufed figures to denote the comparative 
hardness of bodies ; for an explanation of which, we 

refer to the article Chemistry, Vol. I. p, 226. of this 
Supplement. 

VIII. With refpedl to ductility and brittle¬ 

ness, minerals are either malleable; feClile, capable of 
being cut without breaking, but not malleable ; flexile, 
capable of being bent, and when bent retaining their 
fhape ; or elajlic, capable of being bent, but recovering 

their former fhape. Minerals deflitute of thefe pro¬ 
perties are brittle. Brittle minerals, with refpeCl to the 
eafe with which they may be broken, are either very 

tough, tough, fragile, or very fragile. 

IX. By fracture is meant the frefh furface which 
a mineral difplays when broken. It is either flat, with¬ 
out any general elevation or deprefiion ; or conchoidal, 

having wide extended roundifh hollows and gentle ri- 
fings. When thefe are not very evident, the fracture 
is called flat conchoidal; when they are fmall, it is call¬ 
ed fmall conehoidal; and when of great extent, great 

conchoidal. 
The fra&ure may alfo be even, free from all afperi- 

ties ; uneven, having many fmall, fharp, abrupt, irregular 

elevations and inequalities; and from the fize of thefe, this 
fra&ure is denominated coarfe, fmall, ox fine ; fplintery, 

having fmall, thin, half detached, fharp edged fplinters, 
according to the fize of which this fra&ure is denomi¬ 
nated coarfe or fine ; or rugged, having many very mi¬ 
nute fharp hooks, more fenfible to the hand than the 
eye. 

X. By texture is meant the internal ftru&ure or 
difpofition of the matter of which a mineral is compofed, 
which may be difeovered by breaking it. The texture is 
either compact, without any diftinguifhable parts, or the 
appearance of being eompofed of fmaller parts ; earthy, 

compofed of very minute almofl imperceptible rough 

parts ; granular, compofed of fmall fhapelefs grains ; 
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XI. The structure or compound texture isStrudlure; 

the manner in which the parts that form the texture 
are difpofed. It is either Jlaty, in flraight layers like 
flate ; teflaceous, in incurvated layers ; concentric, in con¬ 
centric layers'; or columnar, in columns. 

The texture andflruBure may at firft view appear the 
fame ; but in reality they are very different. Thus 
common flate has often the fluty flruBure and earthy tex¬ 

ture* The texture of pitcoal is compa&, but its ftruc- 
ture is often flaty. ^ 

XII. By fragments is meant the fhape of the pieces Fragment!, 
into which a mineral breaks when ftruck with a ham¬ 

mer. They are either cubic ; rhomboidal; wedgefhaped; 

fplintery, thin, long, and pointed ; tabular, thin, and 

broad, and fharp at the corners, as common flate ; or 

indeterminate, without any particular refemblance to any 
other body. , The edges of indeterminate fragments are 
either very fharp, fharp, fharpifh, or blunt. 

XIII. By the feel of minerals is meant the fenfa- 
tion which their furfaces communicate when handled. 
The feel of fome minerals is greafy, of others, dry, See. 

XIV. Some minerals when ftruek give a clear 

sound, as common flate ; others a dull found. 

The smell, taste, specific gravity, and mag¬ 
netism of minerals, require no explanation. 

With refpeCt to electricity, fome minerals become 
ele&ric w’hen heated, others when rubbed, others cannot 
be rendered ele&ric. The ele&ricity of fome minerals 
is pofitive or vitreous, of others negative or refinons. 

As for the chemical properties of minerals, they 
have been already explained in the article Chemistry, 
which makes a part of this Supplement. And for the 
defeription of the blow-pipe, and the manner of ufing 

it, we refer the reader to a treatife on that fubjeCl pre¬ 
fixed to the article Mineralogy in the Encyclopaedia. 

Chap. II. Of the Arrangement of Minerals. 

Minerals may be arranged two ways, according to 
their external characters, and according to their chemi¬ 
cal compolition. The firft of thefe methods has been 
called an artificial claflification ; the fecond, a natural 

one. The firft is indifpenfably neeefiary for the flu- 
dent of nature ; the fecond is no lefs indifpenfable for 
the proficient who means to turn his knowledge to ac¬ 
count. Without the firft, it is impoflible to difeover the 
names of minerals; and without the feeond, we muft re¬ 
main ignorant of their ufe. 

Almofl every fyllem of mineralogy hitherto publifti- 

ed, at leaft fince the appearance of Werner's external 

characters, has attempted to combine thefe two arrange¬ 
ments, and to obtain at one and the fame time the ad¬ 
vantages peculiar to each. Bnt no attempt of this 
kind has hitherto fucceeded. Whether this be owing 

to any thing impoflible in the undertaking, or to the 

_ •_B b 2 prefent 

(c) Thefe four degrees have been denoted by Kirwan by the figures 4, 3, 2, 1, and no luflre by 0. We have 
imitated him in the prefent article. 
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Artificial prefeftt imperfedl ftate of mineralogy, as is more pio- 

Syftem, babie> we do nQt take upon us to determine. But 

v furely the want of fuccefs, which has hitherto attende 
all attempts to combine the two arrangements, ought 
to fuggeft the propriety of feparating them. By adhe¬ 
ring ftridtly to one language, the trouble of ftudying 
two different fyftems would be entirely prevented. They 
would throw mutual light upon each other ; the artifi¬ 
cial fvftem would enable the ftudent to difcover the 
names of minerals; the natural would enable him to ar¬ 
range them, and to ftudy their properties and ufes. 

The happy arrangement of Cronftedt, together with 
the fubfequent improvements of Bergman, Werner, Kir- 

wan, Hauy, and other celebrated mineralogifts, has 
brought the natural fyftem of mineralogy to a confider- 
able degree of perfection. But an artificial fyftem is 
ftill a defideratum ; for excepting Linnaeus, whofe fuc- 

• cefs was precluded by the ftate of the fcience, no one 
has hitherto attempted it. Though we are very far 
from thinking ourfelves fufficiently qualified for under¬ 
taking fuck a tafk, we fhall neverthelefs venture, in the 
next chapter, to fketch out the rudiments of an artificial 
fyftem. The attempt, at leaft, will be laudable, even 

though we fhould fail. 

Chap. III. Artificial System. 

Artificial Minerals may be divided into fix-daffes : 
dalles. i. Minerals that cannot be fufed by the blow-pipe 

perfe. 

2. Minerals fufible per fe by the blow-pipe. 
3. Minerals fufible by the blow-pipe per fe when ex- 

pofed to the blue flame, but not when expofed to the 
yellow flame. 

4. Minerals fufible per fe by the blow-pipe ; and 
when in fufion, partly evaporating in a vifible fmoke. 

5. Minerals which totally evaporate before the blow- 

6. Minerals totally foluble in muriatic acid with ef- 
fervefcence, the folution colourlefs. 

Under thefe heads we fhall arrange the fubje&s of 
the mineral kingdom. 

Class I. INFUSIBLE. " 

ORDER I. Specific gravity from 16 to 12. 
Genus I. Colour whitilh iron grey. 

Species 1. Native platinum. 

ORDER II. Sp. gr. 8.^844 7*oo6. 

Genus I. Attradled by the magnet. 
Sp. I. Native iron. 

Ge nus II. Not attracted by the magnet. 
Sp. 1. Native copper. 

Flexible and malleable. Colour ufually 
red. 

Sp. 2. Wolfram. 

Brittle. Colour ufually brown or black. 

ORDER HI. Sp. gr. from 6.4509 to 5.8. 
Genus I. terms a blue glafs with microcofmh 

fait, which becomes colourlefs in the yellow, bu 
recovers its colour in the blue flame. 

Sp. l. Tungftat of lime. 

Genus. II. torms with microcofmic fait a per 
manently coloured bead. 

Sp. 1. Sulphuret of cobalt. 

A L O G Y. 
ORDER IV. Sp. gr. from 4 8 to 4.5. 

Genus I. Tinges borax dark green. 
Sp. I. Common magnetic iron flone. 

Genus II. Tinges borax reddifli brown, 
Sp. I. Grey ore of manganefe. 

ORDER V. Sp.gr. from 4.4165 to 3.092. 

fible with fixed alkalies. 
Genus I. Hardnefs 20. 

Sp. 1. Diamond. 
Genus II. Hardnefs 15 to 17. Caufes fingle re¬ 

fraction. 
Sp. 2. Telefia. 
Sp. 2. Corundum. 

Genus III. Hardnefs 13. Single refra&ion. 

Sp. 1. Ruby. 
Cryftallfzes in octahedrons. 

Genus IV. Hardnefs 12. Single refra£tion. 

Sp. Chryfoberyl. 
Genus V. Hardnefs 12. Caufes double refradion. 

Becomes electric when heated. 

Sp. 1. Topaz. 
Genus VI. Hardnefs 10 to 16. Double refrac¬ 

tion. Sp. gr. 4.2 to 4.165. 
1Sp. I. Zircon. 

Genus VII. Hardnefs 6 to 9. Feels greafy. 
Sp. 1. Cyanite. 

Genus VIII. Hardnefs 9 to 10. Feel not greafy. 
Double refra&ion. Sp. gr. 3.283 to 3.285. 

Sp. I. Chryfolite. 

Genus IX. Hardnefs 12. Infufible with borax. 
Colour of large maffes black, of thin pieces 
deep green. 

Sp. 1. Cylanite. 

(Phofphat of lime.) 

Chap. Ill, 
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ORDER VI. Sp. gr. from 2.9829 to 1.987. Infufible 
with fixed alkalies. 

Genus I. Hardnefs 12. 
Sp. 1. Emerald. 

Genus II. Hardnefs 10. 
Sp. 1. Jade. 

Genus III. Hardnefs 6 to 7. Somewhat tranf- 
parent. 

Sp. 1. Phofphat of lime. 

Before the blow-pipe becomes furrounded 
with a luminous green vapour. 

Genus IV. Hardnefs 6. Opaque. 
Sp. 1. Micarelle. 

Genus V. Stains the fingers. Colour lead grey. 
Sp. I. Plumbago. 

Spanifh wax rubbed with plumbago does 

not become ele&ric ; or if it does, the 
• electricity is negative. Streak lead grey 

even on earthen ware. 

ORDER VII. Sp. gr. from 4.7385 to 4.560. Fufible 
with fixed alkalies. 

Genus I. Stains the fingers. Colour lead grey. 
Sp. 1. Molybdena. 

Spanifh wax rubbed with molybdena be¬ 

comes pofitively electric. Streak on 
earthen ware yellowifh green. * 

VIII‘ SP* gr- from 4.1668 to 2,479. Fu¬ 
fible with fixed alkalies. 

* Hardnefs from io to 12. 

Genus 
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\rtiikial Genus I. Ufually white. Cryflals dodecahedrons. 
Syftem. Double refraction. Fracture imperfectly con- 

clioidal or fplintery. Brittle. 

Sp. i. Quartz. 
Genus II. Ufually dark brown. Fracture perfet- 

ly concboidal. Brittle. Eafily breaks into fplin- 

ters. 
Sp. i. Flint. 

Genus III. Not brittle. Frature even or im- 

perfetly concboidal. 
Sp. I. Chalcedony. 

Sp. 2. Jafper. 
Genus IV. Forms with potafs a violet glafs, with 

foda or borax a brown glafs, with microcofmic 
fait a honey yellow glafs. Colour green. A- 

morphous. 
Sp I. Chryfoprafium. 

Genus V. Tinges foda red. The colour difap- 

pears before the blue flame, and returns before 

the yellow flame. 
Sp. i. Oxide of manganefe and barytes. 

Sp. 2. Black ore of manganefe. 
Sp. 3. Carbonat of manganefe. 

(Brown ore of iron. Red ore of iron.) 

** Hardnefs 9 to 3. 

Genus VI. Flexible and elaflic in every diretion. 

Sp. I. Elaflic quartz. 
Genus VII. Emits white flakes before the blow- 

pipe. 

Sp. 1. Blende. 
Genus VIII. Becomes eletric when heated. 

Sp 1. Calamine. 
Genus IX. Tinges borax green. Blackens before 

the blow-pipe. 
Sp. i. Mountain blue. 

Colour blue. 

Sp. 2. Green carbonat of copper. 
Colour green. 

Genus X. Tinges borax green. Becomes attrat- 
able by the magnet by the adtion of the blow- 

pipe. 
Sp. I. Brown iron ore. 

Colour brown. 

Sp. 2. Red iron ore. 
Colour red. 

Genus XI. Tinges borax fmutty yellow. Be¬ 
comes brownifh black before the blow-pipe. 

Sp. 1. Carbonat of iron. 

Genus XII. Feels greafy. 
Sp. I. Steatites. 

(Black ore of Manganefe. Carlonat of 

manganefe. Mica.) 

ORDER IX. Sp. gr. from 2.39 to 1.7. 
Genus I. Luflre glaffy. 

Sp. 1. Opal. 
Sp. 2. Hyalite. 

Genus II. Luflre greafy. 
Sp. f. Fitchflone. 

Genus III. Luflre waxy or pearly. 

Sp. 1. Staurolite. 

Class II. FUSIBLE. 

ORDER I. Sp. gr. from 19 to 10. 

Genus I. Colour yellow. 

Sp. 1. Native gold. . 
Genus II. Colour white. 

Sp. 1. Native iilver. 
Genus III. Colour yellowifh white. 

Sp. 1. Alloy of fdver and gold. 

ORDER II. Sp. gr. from 7.786 to 4.5. 
Genus I. Flexible and malleable. 

Sp. 1. Sulphuret of filver. 
** Brittle. 

Genus II. Tinges borax white. 
Sp. Tinflone. 

Genus III. Tinges borax green. 
Sp. I. Sulphuret of copper. 

Colour bluifh grey. 

Sp. 2. Chromat of lead. 
Colour aurora red. 

Sp. 3. Purple copper ore. 
Colour purple. 

Genus IV. Tinges borax faint yellow. Become* 
black when expofed to the vapour of fulphuret 

of ammonia. 
Sp. 1. Galena. 

Colour bluifh grey. Luflre metallic. 

Fragments cubic. 

Sp. 2. Black lead ore. 
Colour black. Luflre metallic. 

Sp. 3. Lead ochre. 
Colour yellow,grey,or red. Luflre 0. 

Sp. 4. Carbonat of lead. 
Colour white. Luflre waxy. 

Sp. 5. Phofphat of.lead. 
Ufually green. Luflre waxy. Af¬ 

ter fufion by the blow-pipe cry- 

flallizes on cooling. 

Sp. 6. Molybdat of lead. 
Colour yellow. Streak white. Luflre 

waxy. 

ORDER III. Sp. gr. from 4.35 to 3. 
* Hardnefs 14 to 9. 

Genus I. Melts without frothing into a grey en¬ 

amel. 
Sp. 1. Garnet. 

Colour red." 
Genus II. Melts into a brownifh enamel. 

Sp. I. Shorl. 
Colour black. Opaque. 

Genus III. Froths and melts into a white enamel. 

Sp. 1. Tourmaline. 
Becomes eledlric by heat. 

Genus IV. Froths and melts into a greeuifh black 

enamel. 
Sp. 1. Bafaltine. 

Genus V. Froths and melts into a black enamel. 

Sp. 1. Thalllte. 
Colour dark green. 

Sp. 2. Thumerftone. 
Colour clove brown. 

** Hardnefs 5 to 8. 
Genus VI. Melts into a tranfparent glafs. 

Sp. 1. Fluat of lime. 
Powder phofphorefces when thrown j 

on a hot iron. 

Genus VII. Melts into a black glafs. 
Sp. ti 
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Sp. x. Hornblende, 

Genus VIII. Melts into a black bead with a ful- 
phureous fmell, and depolits a blue oxide on the 

charcoal. 
Sp. i. Sulphuret of tin. 

Genus IX. Melts into a brown glafs. Tinges 

borax violet. 
Sp. i Afbeftoid. 

Colour green. 
Genus X. Melts into a brown (?) glafs. When 

fufed with potafs, and diffolved in water, the 

folution becomes of a fine orange yellow. 
Sp. i. Chromat of iron. 

Genus XI. Before the blow-pipe yields a bead of 

copper. 
Sp. I. Red oxide of copper. 

(Sulphuret of copper.) 

ORDER IV. Sp. gr. from 2.945 to 2.437. # 
Genus 1. Compofed of fcales. 

Sp. I# Talk. 
Feels greafy. Spanifh wax rubbed 

by it becomes pofitively ele&ric. 
Genus II. Compofed of thin plates, eafily fepa- 

rable from each other. 

Sp. 1. Mica. 
Plates flexible and elaftic, may be 

torn but not broken. Spanifh 

wax rubbed by it becomes nega¬ 
tively ele&ric. 

Sp* 2. Stilbite. 
Plates fomewhat flexible. Colour 

pearl white. Powder renders fy- 
rup of violets green. Froths and 
melts into an opaque white enamel. 

Sp. 3. Lepidolite. 
Colour violet. Powder white with 

a tint of red. Froths and melts 

into a white femitranfparent ena¬ 
mel full of bubbles. 

‘Genus III. Texture foliated. 
Sp. 1. Felfpar. 

Fragments rhomboidal. Hardnefs 
9 to J O. 

Sp. 2. Leucite. 

Always cryftallized. White. Pow¬ 
der renders fyrup of violets green. 
Hardnefs 8 to 10. 

Sp. 3. Argentine felfpar. 

Always cryftallized. Two faces dead 
white, two filvery white. 

Sp. 4, Prehnite. 

Colour green. Froths and melts in¬ 
to a brown enamel. 

Genus IV. Texture fibrous. Fibres eafily fepa- 
rated. • r 

Sp. j. Afheftus. 

Feels fomewhat greafy. 
Genus V. Texture ftriated. 

Sp. 1. TEdelite. 

Abforbs water. Froths and melts 
hi to a frothy mafs. 

Genus VI. Texture earthy or compaft. 
Sp. 1. JLazulite. 

Froths and melts into a yellowifh 

3yftem, 

Chap, III, 
black mafs. If previoufly ealci- Artificial 
ned, gelatinizes with acids. 

Sp* 2. Borat of lime. 
Tinges the flame greenifh, froths and 

melts into a yellowifh enamel gar- 
nifhed with fmall projedling points. 
If the blaft be continued, thefc 
dart off in fparks. 

ORDER V. Sp. gr. from 2.348 to 0.68. 
Genus I. Hardnefs 10. 

Sp. 1. Obfidian. 

Colour blackifh, in thin pieces green. 
Genus II. Hardnefs 6 to 8. 

Sp. I. Zeolite. 

Gelatinizes with acids. Becomes e« 
le&ric by heat. 

Genus III. Hardnefs 3 to 4. 
Sp. 1. Amianthus. 

Feels greafy. Texture fibrous. 
Sp. 2. Mountain cork. 

Elaftic like cork. 

Class III. FUSIBLE by the BLUE FLAME, 
INFUSIBLE by the YELLOW*. 

Genu’s I. Sp. gr. from 4.43 to 4.4. 

Sp. 1. Sulphat of barytes. 
Genus II. Sp. gr. from 3.96 to 3.51. 

Sp. 1. Sulphat of ftrontites. 

Genus III. Sp. gr. from 2.311 to 2.167. 

Sp. x. Sulphat of lime. 

Class IV. 

ORDER I. 
Genus 

Sp. 

Sp. 

Sp 

Sp. 

Genus 
Sp. 

Sp 

Genus 
sp 

Genus 

Sp 

Genus 

FUSIBLE, and partly EVAPORA¬ 
TING. 

Sp. gr. from 10 to 5. 

I. Colour white or grey. Luftre metallic. 
* Sp. gr. 9 to 10. 

1. Native amalgam. 

Tinges gold white. Creaks when cut. 
Alloy of filver and antimony. 

Powder greyifh black. 

** Sp. gr. from 6.467 to 5.309. 
Sulphuret of bifmuth. 

Melts when held to the flame of a 
candle. 

Dull grey cobalt ore. 

Streak bluilh grey. Hardnefs 10. 

When ftruck emits an arfenical 
fmell. Luftre fcarcely metallic. 

Colour red, at leaft of the ftreak. 
Red filver ore. 

Burns with a blue flame. 
2. Hepatic mercurial ore. 

Does not flame, but gives out mer- 
cury before the blow-pipe. 

III. Colour blue. 
. x. Blue lead ore. 

Burns with a blue flame and fulpbu- 
reous fmell, and leaves a button of 
lead. 

IV. Colour yellowifh green. 

• Phofphat and arfeniat of lead combined. 
When fufed by the blow-pipe, cry- 
ftallizes on cooling. 

V. Colour ufually that of copper. Sp, 

II. 

1. 
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artificial gr. 6.6084 to 6 6481. 
Syftcm. Sp, 1. Sulphuret of nickel. 

Exhales before the blow-pipe an ar- 

fenical fmoke. 

ORDER II. Sp. gr. from 4.6 to 3.44. 
Genus I. Colour grey. 

Sp. 1. Grey ore of antimony. 
Burns with a blue flame, and leaves 

a white oxyd. 
Sp. 2. Grey copper ore. 

Crackles before the blow-pipe. 
Genus II. Colour yellow. 

Sp. 1. Pyrites. 
Burns with a blue flame and fulphu- 

reous fmell, and leaves a brownifli 
bead. 

Sp. 2. Yellow copper ore. 
Melts into a black mafs. 

C*,ass V. EVAPORATING. 

ORDER I. Sp. gr. 13.6. 
Genus I. Fluid. 

Sp. 1. Native mercury. 

ORDER II. Sp. gr. from 10 to 5.419. 
Genus I. Colour red. 

Sp. 1. Native cinnibar. 

Ge-nus II. Colour white or grey. Luilre me¬ 
tallic. 

Sp. I. Native bifmuth. 

Melts into a white bead, and then 

evaporates in a yellowifh white 
fmoke. Sp. gr. 9 to 9.5. 

1 Sp. 2. Native antimony. 

Melts and evaporates inagrey fmoke. 
Sp. gr. 6.6 to 6.8. 

Sp. 3. Native arfenic. 

Evaporates without melting, and 
gives out a garlic fmell. 

ORDER III. Sp. gr. from 4.8 to 3.33. 
Genus I. Colour red. 

Sp. 1. Red antimonial ore. 

Melts with a fulphureous fmell. Sp. 

„ Sr* 4‘7* 
Sp. 2. Realgar. 

Melts with a garlic fmell. Sp. gr. 

3*384 
Genus II. Colour yellow. 

Sp. 1. Orpiment. 
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Class VI. SOLUBLE with EFFERVESCENCE Natural 

in MURIATIC ACID. , , 
—" v 

Genus I. Sp. gr. from 4.338 to 4.3. 
Sp. r. Carbonat of barytes. 

Genus II. Sp gr. from 3.66 to 3.4. 
Sp. r. Carbonat of ftrontites. 

Genus III. Sp. gr. from 2.8 to 1 or under. 
Sp. 1. Carbonat of lime. * 

We have purpofely avoided giving names to the claf- 

fes, orders, and genera; becaufe a more careful exami¬ 
nation will doubtlefs fuggeft many improvements in the 
arrangement, and an artificial fyllem ought to be brought 

to a great degree of perfection before its claffes, orders, 

and genera be finally fettled. 
We have excluded from this arrangement all thofe 

bodies which in the following fyllem are arranged un. 
der-the clafs of combuftibles; becaufe there can fcarce- 
ly be any difficulty .in dillinguifhing them both from 
the othtr claffes and from one another. For fimilar 

reafons we have excluded the clafs of falts. 

Chap. IV. Natural System. 

^vicenna, a writer of the nth century, divided mi¬ 
nerals into four claffes ; flones, falts, inflammable bodies, 

and metals (d). This divifion has been, in fome mea- 
fure, followed by all fucceeding writers. Linnceus, in¬ 

deed, the firft of the moderns who publifhed afyftem of 
mineralogy, being guided by the external characters 
alone, divided minerals into three claffes, petra, minera, 

fojjtlia: but Avicenna’s claffes appear among his orders. 
The fame remark may be made with refpect to the fyf- 
tems of Wallerius, Wolfterdorf, Cartheufer, and Juiti, 
which appeared in fucceffion after the firfl publication 

of Linnaeus’s Syjlema Nature, in 1736* At laft in- 
1758, the fyllem of Cronlledt appeared. He reinflated v 

the claffes of Avicenna in their place; and his fyllem 
was adopted by Bergman, Kirwan, Werner, and the 
moll celebrated mineralogifts who have written fince. 
We alfo fhall adopt his claffes, with a few flight excep¬ 
tions; becaufe we are not acquainted with any other 

divifion which is intitled to a preference. ^ 
We fhall therefore divide this treatife into four claffes. Natural 

I. Stones. II. Salts. III. Combufiibles. IV. Ores. Cialfcs. 
The firfl clafs comprehends all the minerals which 

are compofed chiefly or entirely of earths; the fecond, 
all the combination of acids and alkalies which occur 
in the mineral kingdom ; the third, thofe minerals which 
are capable of combullion, and which confift chiefly of 
fulphur, carbon, and oil; the fourth, the mineral bo¬ 

dies which are compofed chiefly of metals. 

Class I. EARTHS and STONES. 

XTTE lhall divide this clafs into three orders. The firfl belonging to the firfl order exhibit the ffime homoge- 
* * order fhall comprehend all chemical combinations neous appearance to the eye as if they were Ample bo- 

of earths with each other; the fecond order, chemical dies. We fhall therefore, for want of a better name, 
combinations of earths with acids ; and the third order, call the firfl order Jimple ; the fecond order we lhall di- 

mefhanical mixtures of earths or Hones. All the minerals ftinguifh by the epithet offaline ; and the third we fhall 

call 

(d) Corpora mineralia in quatuor fpecies dividuntur, fcilicet in lapides, et in liquifadliva, fulphurea, et fales. 
Et horum quaedam funt rarae fubflantice et debilis compofitionis, et quaedam fortis lubflantise, et quaedam dudli- 

bilia, et quaedam non. Avicenna dc congelatione et conglutinatione lapidum} Cap. 3, Theairum Chemkum 

t. iv. p. 997. 

* 



5* Magnefian genus. 
6. Calcareous genus. 
7. Batytic genus. 
8. Strontian genus. 
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Barths am! call aggregates / bccniife mod of the minerals belonging 

Scones to it con lilt of various fmple Jones, cemented, as it were, 

V ^ together. 

Order I. SIMPLE SI ONES. 
21 

Cronftedt’s Cronstedt divided this order into nine genera, cor- 
genera. refponding to nine earths; one of which he thought 

compofed the {tones arranged under each genus. The 
names of his genera, were calcar<2, flic#, granatin2, 

argillace#, micac#, Jluores, aficfin#, neolithic#, magnefia. 

All his earths were afterwards found to be compounds, 
except the firft, fecond, fourth, and ninth. Bergman, 

22 therefore, in his Sciagraphia, firlt publifhe-d in 1782, 
Improved, reduced the number of genera to five ; which was the 

number of primitive earths known when he wrote. Since 
that period three new earths have been difeovered. Ac¬ 
cordingly, in the lated fyltems of mineralogy, the ger 
nera belonging to this order amount to eight. Each 
genus is named from an earth ; and they are arranged 
in the newed Wernerian fyflem, which we have feen, 

as follows : 
1. Jargon genus. 
2. Siliceous genus. 
3. Glucina genus. 
4. Argillaceous genus. 
Mr Kirwan, in his very valuable fydem of mineralo 

gy, has adopted the fame genera. Under each genus, 

thofe Hones are placed, which are compofed chiefly of 
the earth which gives a name to the genus, or which 
at lead are fuppofed to poffefs the characters which di- 
dinguifh that earth. 

A little confideration will be fufficient to difeover 
that there is no natural foundation for thefe genera. 
Moll Hones are compofed of two, three, or even four 
ingredients ; and, in many cafes, the proportion of two 
or more of thefe is nearly equal. Now, under what 
genus foever fuch minerals are arranged, the earth which 
gives it a name mud form the fmalleil part of their com- 
pofition. Accordingly, it has not been fo much the 
chemical compofition, as the external character, which 
has guided the mioeralogiH in the diftribution of his 
fpecies. The genera cannot be faid properly to have 
any character at all, nor the fpecies to be connected by 
any thing elfe than an arbitrary title. This defeCt, 
which mud be apparent in the mod valuable fydems of 
mineralogy, feems to have arifen chiefly from an attempt 
to combine together an artificial and natural fyflem. 
As we have feparated thefe two from each other, it be¬ 
comes neceffary for us to attend more accurately to the 
natural diflribution of genera than has hitherto been 
done. We have accordingly ventured to form new ge¬ 
nera for this order, and we have formed them according 
to the following rules. 

New gene- The only fubflances which enter into the minerals 
belonging to this order, in fuch quantity as to deferve 
attention, are the following : 

Alifmina, Glucina, 
Silica, Zircon ia, 

Magnefia, Oxide of iron, 
Lime, Oxide of chromum, 
Barytes, Potafs, 

*3 
Still defici¬ 
ent. 

14 

A L O G Y Order I, 
All thofe minerals which are compofed of the fame Simple 

ingredients we arrange under thz fame genus. Accord-, Stone^ 
mg to this plan, there mud be as many genera as there 
are varieties of combinations of the above fubdances ex¬ 
iting in nature. The varieties in the proportion of the 
ingredients conditute fpecies. We have not impofed 
names upon our genera, but, in imitation of Bergman*,* Opufi fo 
have denoted each by a fymbol. This fymbol is com-*3^ 

pofed of the firft letter of every fubdtuie'e which enters 
in any con fid erable' quantity into the compofition of the 

minerals arranged under the genus denoted by it. Thus, 
fuppofe the minerals of a genus to be compofed of alu¬ 

mina, filica, and oxide of iron, we denote the genus by 
the fymbol aft. The letters are arranged according to 
the proportion of the ingredients ; that which enters irt 

the greated proportion being put fird, and the others 
in their order. Thus the genus aft is compofed of a 
confiderable proportion of alumina, of a fmaller propor¬ 

tion of filica, and contains lead of all of iron. By this 
contrivance, the fymbol of a genus contains, within the 

compafs of a few' letters, a pretty accurate defeription 
of its nature and character. Where the proportions 
of the ingredients vary in the fame genus fo much, that 
the letters which conditute its fymbol change their 
place, we fubdivide the genus into parts; and whenever 
the minerals belonging to any genus become too nume¬ 
rous, advantage may be taken of thefe fubdivifions, and 

each of them may be formed into a feparate genus. At 
prefent this feems unneceffary (e). 

The following is a view of the different genera be¬ 
longing to this order, denoted each by its fymbol. Every 

genus is followed by the fpecies included under it ; and 
the whole are in the order which we mean to follow in 

deferibing them: 
VI. 1. As 1. 

Micarell, 
I. A. 

Telefia, 
Corundum, 

Native alumina. 

II. AMC. 

Ruby. 
III. AIM. 

Ceylanite. 
IV. s. 

Quartz, 

Eladic quartz, 
Flint, 
Opal, 
Pitchdone, 

Chryfoprafium. 

V. I. AS. 

Topaz, 
Sommite, 
Sliorlite. 

2. SA. 

Rubellite, 
Hornflate, 
Horndone, 

Chalcedony, 
Jafper. 

Tripoli. 

Short, 
Granatite, 

2. S A1. 

Tourmaline, 
Argentine felfpar, 
Mica, 

Talc, . 
Bafaltine, 

Hornblende, 
Obfidian, 

Petrilite, 
Felfite. 

VII. SAP. 

Felfpar, 

Lepidolite, 

Leucite. 
VIII. SAG. 

Emerald. 
IX. SAB. 

Staurolite. 
ASL. 

Chryfoberyl. 

SAL. 

Hyalite, 

JEdelite. 

X. 

(e) We need hardly remark, that the laft three genera of Werner belong to the fecond order of the firft clafs 
of this treatue. 



IS 
I.I. A. 

' efia. 

3. 5 AWL, 

Zeolite, 
Stiibite, 
Analcime. 

4. SLA. 

Lazulite. 

XI. s a li. 
Garnet, 

Thumerftonc, 
Prehnite, 

Thallite. 

XII. r. ams. 

Cyanite. 
2. MSA. 

Serpentine. 

XIII. MSAl. 

Potftone, 

Chlorite. 

XIV. SLAM. 

Siliceous fpar. 

MINE 
XV. SAMLI. 

Argillite. 

XVI. SM. * 

Kiffekill, 

Steatites. 

XVII. MSI. 

Chryfolite, 
Jade. 

XVIII. sml. 

Afbeftns, 
Afbeftinite. 

XIX. 1. S1LM. 

Pyroxen, 
Afbeftoid. 

2. SMIL. 

A&inolite. 

XX. sl. 

Shiftofe hornftone. 

XXI. zs. 
Zircon. 

inn de 

xvii, 

late 
'XVI. 

Genus I. a. 

species 1. Telefia (f). 

Oriental ruby, fapphire, and topaz of mineralogifts.— 
Rubis d* orient of De Lifle. 

Three (tones, diftinguifhed from each other by their 
colour, have long been held in high eftimation on ac¬ 
count of their hardnefs and beauty. Tliefe (tones were 
known among lapidaries by the names of ruby, fapphire, 
and topaz, and the epithet oriental was ufually added, to 
diftinguifh them from other three, known by the fame 
names and the fame colours, but very inferior in hard¬ 

nefs and beauty. Mineralogifts were accuftomed to 
confider thefe (tones as three diftiri£t fpecies, till Rome 
de Lifle obferved that they agreed in the form of their 
cryftals, their hardnefs, and mod of their other proper¬ 
ties. Thefe obfervations were fufficient to conftitute 
them one fpecies ; and accordingly they were made one 
fpecies by Rome de Lifle himfelf, by Kirwan, and fe- 
veral other modern mineralogical writers. But this 

fpecies was deftitute of a proper name, till Mr Hauy, 
whole labours, diftinguifhed equally by their ingenuity 
and accuracy, have contributed not a little to the pro- 
grefs of mineralogy, denominated it telefia, from the 

Greek word Ti XECTtOf , which fignifies perfect. 
The telelia is found in the Eaft Indies, efpecially in 

Pegu and the ifland of Ceylon ; and it is mod common¬ 
ly cryftallized. The cryftals are of no great fize : Their 
primitive form, according to Mr Hauy, is a regular (Ix- 

(ided prifm, divifible in directions parallel both to its 
bales and its Tides ; and confequently giving for the 
form of its primitive nucleus, or of its integrant molecule, 
an equilateral three-ftded prifm*. The mod ufual va¬ 
riety is a dodecahedron, in which the telefia appears un¬ 
der the form of two very long (lender fix-fided pyra¬ 
mids, joined bafe to bafe J\ The Tides of thefe pyramids 
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are ifofcdes triangles, having the angle at their vertex Simple 
22° 54', and each of thofe at the bale 78° 48' (g). Stones* 
The inclination of a fide of one pyramid ,to a contigu- v 
ous fide of the other pyramid is 1 39^ 54 J. In fome j; Ibid 

fpecimens the fumniits of the pyramids are wanting, fo t<ome de 
that the cryftal has the appearance of a fix Tided prifm, “• 

fomewhat thicker in the middle than towards the extre-^1^’ 
mities §. The three alternate angles at each extremity of § 2* 
this prifm are alfo fometimes wanting, and a fmall trian¬ 
gular face inftead of them, which renders the bales of the 
fuppofed prifm nine-fided. The inclination of each of 

thefe final! triangles to the bafe is I 22° 18 ^f. For figures f Hauy,ibid. 
of thefe cryftals we refer the reader to Rome de Lifle 

and Hauy ||. _ , || Bid. 

The texture of the telefia is foliated, and the joints 
are parallel.to the bafe of the prifm*. Its luftre va- * Hauy, 

ries from 3 to 4 (h). Tranfparency ufually 3 or 4, 
fometimes only 2. It caufes only a Tingle refra&ion. 

Specific gravity from 4. to 4.288. Hardnefs from 15 
to 17. It is either colourlefs or red, yellow or blue. 
Thefe colours have induced lapidaries to divide the te¬ 
lelia into the three following varieties. r 

Variety 1. Red telefia. 

Oriental ruby. 
Colour carmine red, fometimes verging towards vio¬ 

let. Sometimes various colours appear in the fame itone, 
as red and white, red and blue, orange red. Hardnefs 

17. Sp. gr. 4.288. 
Variety 2. Yellow telefia. 

Oriental topaz,, ' f 
Colour golden yellow. Tranfp. 4. Hardnefs 15. 

Sp. gr. 4.0106. 
Variety 3. Blue telefia. 

Oriental fapphyr. 

Colour Berlin blue, often fo very faint that the (lone 
appears almoft colourlefs. Tranfp. 3, 4, 2. Hardnefs 

17. Sp. gr. 3.991 to 4.083 f. That variety is not* Grer- 

probably the fame with the fapphyr of the ancients. Vicboifons 

Their fapphyr was diftinguifhed by gold-coloured fpots, 3r<wr,UI*IX* 

none of which are to be feen in the fapphyr of the mo- 

derns %. j mWs 
A fpecimen of this laft variety, analyfed by Mr Kla-Theophra- 

proth, was found to contain in 100 parts, 

98 c alumina, Tfi,r 
* ° 1 r • p. IOO. 

1.0 oxyd ot iron, r 
0.5 lime, 

100.0 § _ $ Beitrdge, 
The colouring matter of all thefe varieties is, accords. 81. 

ing to Bergman's experiments, iron in different ftates 
of oxydation. He found that the topaz contained .06, 

the ruby .1, and the fapphyr .02 of that metal ||. But j| Bergman, 
when thefe experiments were made, the aualyfis of (tones ii. 96. 
was not arrived at, a fufficient degree of perfection to 
enfure accuracy. No conclufion, therefore, can be 
drawn from thefe experiments, even though we were 
certain that they were made upon the real varieties of 

telefia. 

C c SPECIES 

(f) See Kirwan*s Mineralogy, I. 250.—Gmelin's Syfema Natural of Linnjus, III. 170.—Rome de Life's 

Cryflallographs, II. 212.—Bermanni Opufcula, II. 72. 
(g) In fome inftances, the angle at the vertex is 310, thofe at the bafe 740 30', and the inclination of two 

triangles 122° 36'. See Hauyy ibid. 
(h) When the kind of luftre is not fpecified, as in the prefent inftance, the common is always meant. 



202 
Earths and 

Stones. 

7,6 
Corundum. 

♦ Garrow 

and Gre- 

*oilh, A7- 
tholfon s 

your. ii. 
540. 
4 Greville, 

ibid. 

$ J^our. dt 

Min N® 
xxviii. 262. 

$ Nicbol- 

fen's your. 
541- 

K 3- 
li Fig. 4 

* De Bour 

non. 

f See alfo 
Hatty, your, 

4e mm. 

iiviii. a6l. 

t Klaproth 

See alfo 
Mr Gre- 

n>illey Ni. 

(bol/ons 

Jour. iii. 11 

SPEdiES 2. Corundum (1). 
Corundum of Gmelln- ddmantme /far of Klapioth 

and Kirwan - Corindon of Hauy-Cenvmdum of 

Woodward. . . , 
This (tone, though it appears to have been known to 

Mr Woodward, may be hud toT^av®1be,11 far? 
enifhed from other minerals by Dr Black. In 1768, 
Mr Berrv, a lapidary in Edinburgh, received a box of 
it from Dr Anderfon of Madras. Dr Black afeertam- 
ed, that thefe fpecimens differed from all the (tones 
known to Europeans ; and, in confequence of its hard- 
nefs, it obtained the name of adamantine/par. Wot- 
withilanding this, it could fcarcely be faid to have been 
known to European mineralogifts till Mr Grevdle ot 
London, who has done fo much to promote the fcience 
of mineralogy, obtained fpecimens of it, m 1784, from 
India, and diftributed them among the moft eminent 
chemifts, in order to be analyfed. Mr Grevdle alfo 
learned, that its Indian name was Corundum. It is 
found in Indoftan, not far from the river Cavery, which 
is fouth from Madras, in a rocky matrix, of confider- 
able hardnefs, partaking of the nature of the ftone H- 
felfIt occurs alfo in China ; and a fubffance, not 
unlike the m3trix of corundum, has been fouud in Teree, 

one of the weftern itlands in Scotland f. 
The corundum is ufually cryftallized- Its primitive 

form, difeovered by Mr Hauy % and the Count de Bour- 
non is a rhomboidal parahelopiped, whofe fides are 

equal rhombs, with angles of 86° and 940, according 
to Bournon, or whofe diagnon3ls are to each other as 
y'ly to ^15, according to Hauy ; which is very near¬ 
ly the fame thing «J. The moft common variety, for the 
primitive form has never yet been found, is the regular 

fix-fided prifm, the alternate angles of which are fome- 
times wanting ||, and the triangular faces, which occupy 
their place, are inclined to the bafe at an angle of.1220 
34' *. Sometimes the corundum is eryftallized in the 

form of a fix-fided pyramid, the apex of which is gene¬ 
rally wanting. For a defeription and figure of thefe, 
and all the other varieties of corundum hitherto obfer- 
ved, we refer the reader to the differtation of the Count 

de Bournon on the fubje£t *f*. 
The texture of the corundum is foliated, and the na¬ 

tural joints are parallel to the faces of the primitive 
rhomboidal parahelopiped. Luftre, when in the di¬ 
rection of the laminse, 3 ; when broken acrofs, o. O- 
pake, except when m very thin pieces. Hardnefs 15. 

Sp. gr. from 37.1 o to 4.180 if. Colour grey, often 
with various (hades of blue and green. 

According to the analyfis of Klaproth, the corun¬ 

dum of India is compofed of 
89.5 alumina, 

5.5 filica, 

1.25 oxide of iron, 

MINERALOGY. 
A fpecimen from China of 

84.0 alumina, 
6.5 filica, 
7.5 oxide of iron, 

ClafsI.. 
Simpl* 
Stones, 

V 
Native altt* 
mina. 

$ Beitr'dge, 

l 77. 
96.25 ; 

98.0 ||. ^ # lltoLift, 

Notwithftanding the quantity of filica and of iron 
which thefe analyfes exhibit in the corundum, we have 
been induced to include it in the prefent genus on ac¬ 
count of the ftrong refemblance. between it and the 
third variety of telefia. T. he ftriking refemblance be¬ 
tween the cryftals of telefia and corundum will appear 
evident, even from the fuperfieial defeription which we 
have given and the obfervations of De Bournon <|J ren-1 NuM- 

der this refemblance (till more ftriking. It is not ira 
probable, therefore, as Mr Greville and the Count de 
Bournon have fuggefted, that corundum may be only 
a variety of telefia, and that the Teeming difference in 
their ingredients is owing to the impurity of thofe fpe¬ 
cimens of corundum whicli have hitherto been brought 
to Europe. Let not the difference which has been 
found in the primitive form of thefe ftenes be confider- 
ed as an infuperable obje&ion, till the iubjeft has been 
again examined with this precife obje& in view ; for no¬ 
thing is eaiier than to commit an overfight in luch dif¬ 

ficult examinations. 

species 3. Native alumina (k). 

This fubffance has been found at Halles in Saxony1 
in cotnpadl kidney-form mattes. Its confidence is earthy. 
Luftre o. Opaque. Hardnefs 4. Brittle. Sp. gr. mo¬ 
derate. Feels foft, but meagre. Adheres very llightly 
to the tongue. Stains very (lightly. Colour pure white. 

Does not readily diffufe itfelf in water. 
Itconfiftsofpure alumina, mixed with a imall quantity 

of carbonat of lime, and fometimes of fulphat of lime *. * Schreber, 
18 

Genus II. amc. G.II.amc. 

species t. Ruby (l). Ruby. 

Spinel and balafs Ruby of Kirwan - Ruby of Hauy 
— Rubis fpinelle ofloedre of De Lifle — Spitiellus of 

Gmelin. 
This done, which comes from the ifiand of Ceylon, 

is ufually cryftallizeff. The primitive form of its cry¬ 
ftals is a regular octohedron, compofed of two four- 

fided pyramids applied bafe to bafe, each of the fides 
of which is an equilateral triangle f (m). In fome cafes f Fig.5, 
two oppofite fides of the pyramids arc broader than the 
other two ; and fometimes the edges of the o&ohedron 
are wanting, and narrow faces in their place. For fi¬ 
gures and descriptions of thefe, and other varieties of 

thefe cryftals, we refer the reader to Rome de Lifle and 
the Abbe EJlner J. f CryJIal. it 

The texture of the ruby is foliated. Its luftre is 3.446. Eft- 

Tranfp. 3.4. It caufes a fingle refraction. Hardnefs”frs m\ 

13. Sp. gr. 3.570 § to 3.625 fl. Colour red ; if deep, ^Klaproth, 

the ruby is ufually called balafs ; if pale rofy, fpinelL Hatchetti 
The and Gre• 

(1) See Kirovan's Mineralogy, I.— Klaproth in Beob. der Berlin, VLII. 295, and Beifrage, I. 47.—Mr Greville 

and the Count de Bournon in the Philofophical Tranfattions 1798, p. 403. and in NichoIjon9s Journal, II. 540. and 
III. 5.—Mr Hauy four, de Phyf. XXX. 193. and Jour, de Min. N* XXVIII. 262. 

(k) See Kirwan's Mineralogy, I. 175,and Schreber. 15. Stuck, p. 209. 
(l) See Kirwan's Min. I. 253.—Rome de Lifle, II. 224.— Klaproth Beob. der Berlin, III. 336. and Bei- 

triage, II. 1-Vauquelin Ann. de Chim. XXVII. 3. and XXXI. 141. 

(m) We (hall afterwards diftingui(h this o&ohedron either by the epithet regular or alutniniform, becaufe it is 
the well-known form of cryftals of alum. 
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The ancients feem to have clafted this ftone among 
their hyacinths f. 

Genus IIL aim. 

species 1. Ceylanite. 
The mineral denominated ceylanite, from the iflandof 

Ceylon, from which it wa3 brought into Europe, had 
•been obferved by Rome de Lifle J ; but was firft de- 

fcribed by La Metherie in the Journal de Phyfique for 
January 1793. 

It is molt commonly found in rounded maffes ; but 

fometimes alfo cryftallized. The primitive form of its 
eryftals is a regular o&ahedron : it commonly occurs 
under this form, but more commonly the edges of the 
o&ahedron are wanting, and fmall faces in their place $. 

The frafture of the ceylanite is conchoidal ]|. Its 
internal luftre is glafly. Nearly opaque, except when 
in very thin pieces. Hardnefs 12. Sp. gr. from 
3.7647 * to 3.793 f. Colour of the mafs, black ; of 
very thin pieces, deep green. Powder, greenifh grey. 

According to the analyfis of Defcotils, the ceylanite is 
oompofed of 68 alumina, 

16 oxide of iron, 
12 magnefia, 
2 filica. 

981 

Genus IV. s. 
species 1. Quartz §. 

This (lone, which is very common in molt mountain¬ 
ous countries, is fometimes cryftallized, and fometimes 
amorphous. The primitive form of its eryftals, accord¬ 
ing to Mr Hauy, is a rhomboidal parallelopiped ; the 
angles of whofe rhombs are 930 22', and 86y 38'; fo 
that it does not differ much from a cube ||. The moll 
common variety is a dodecahedron *, compofed of two 
fix-fided pyramids, applied bafe to bafe, whofe Tides are 
ifofceles triangles, having the angle at the vertex 40°, 
and each of the angles at the bafe 70° ; the inclination 
of a fide of one pyramid to the contiguous fide of -the 
other pyramid is 104°. There is often a fix Tided prifm 
interpofed between the two pyramids, the Tides of which 
always correfpond with thofe of the pyramids f. For a 
defeription and figure of the other varieties of quartz 
eryftals, and for a demonftration of the law which they 
have followed in cryftallizing, we refer the reader to 
Rowe de Lifle J and Mr Hauy §. 

The texture of quartz is more or lefs foliated. Frac¬ 
ture, conchoidal or fplintery. Its luftre varies,from 3 
to 1, and its tranfparency from 4 to 1 ; and in fome 
cafes it is opaque. It caufes a double refraction. Hard¬ 
nefs, from 10 to 11. Sp. gr. from 2.64 to 2.67, and 
in one variety 2.691. Its colour is exceedingly va¬ 

rious; a circumftance which has induced mineralo gifts 

to divide it into numerous varieties. Of thefe the iol-. 

lowing are the chief: 
1. Pure colourlefs, perfe&ly tranfparent cryftallized 

quartz, having much the appearance of artificial cryftal: 

known by the name of rock cryjlal. 
2. Quartz lefs tranfparent, and with a fplintery frac¬ 

ture, has ufually been diftinguifhed by the name of 
quart%, and feparated from rock cryftal. As there is 
no occafion for this feparation, we have, in imitation of 
Mr Hauy, chofen the word quartz for the fpecific tiamf> 

comprehending under it all the varieties. 
3. Blood red quartz ; formerly called compojlella hya- 

citith, and by Hauy quartz hematoide. It owes its colour 
to oxide of iroti. The mineral known to mineralogifts 
by the name ofJinople, and confidered by them as a va¬ 
riety of jafper9 has been difeovered by Dolomieu to be 
merely this variety of quartz in an amorphous ftate * • * Jour, de 

4. Yellow quartz ; called falfe topaz. Min W 

5. Rofy red quartz ; called Bohemian ruby. xxvin. 255, 

For a fuller enumeration of thefe varieties, we refer 
the reader to SmeiJJer's Mineralogy f, Kir wan7 s Miner- r u 89. 
alogy ;{;, and Gmelin’s edition of the Syjlema Nature off 1.244. 

Linnaeus §. This laft writer, however, has arranged fe- $ iii, 194, 
veral minerals under quartz which do not belong to it. * 

Pure quartz is compofed entirely of filica ; but fome 
of the varieties of this fpecies are contaminated with 
metallic oxides, and with a fmall quantity of other 

earths. 

species 2. Elaftic Quartz (n). Elafljc 

This fingular ftone is moderately elaftic, and flexible qUart3< 
in every direction. Texture, earthy. Luftre o or 1. 
Hardnefs, 9. Brittle. Sp. gr. 2.624. Colour, greyifli 
white. Phofphorefces when feraped with a knife in the 
dark. The fpecimen analyfed by Mr Klaproth con¬ 
tained 96.5 filica, 

2.5 alumina, 
5 oxide of iron. 

99*5 jl Beitrdgcy 

ii. 116. 

3* 

species 3. Flint (o). 

Pyromachus — Pierre a fufil—Silex of Hauy. 
This ftone, which has become fo neceffaiy in modern 11C 

war, is found in pieces of different fizes, and ufually of 
a figure more or lefs globular, commonly among chalk, 
and often arranged in forne kind of order. In Saxony 

it is faid to have been found cryftallized in hexahedrons, 
compofed of two low three-lided pyramids applied bafe „ „ , 

to bafe *. . SyJlemaNa 
Its texture is compadt. Its tradture, fmooth con-/«r4*# iii. 

choidal. Luftre, external, o, the ftoncs being always 3*8* 
covered by a white cruft; internal, I, inclining to 
greafy. Tranfp. 2; when very thin, 3. Hardnefs, 10 
or if. Sp. gr. from 2.58 to 2.63. Colour varies 
from honey yellow to brownilh black. Very brittle, 
and fplits into fplinters in every direction. Two pieces 
of flint rubbed lmartly together phofphorefce, and emit 
a peculiar odour When heated it decrepitates, and be¬ 
comes white and opaque. When expofed long to the 

C c 2 air 

(n) Kir wards Min. I. 3 16-—Gerhard, Mem. Berlin, 1783, 107.—Klaproth7 s Beitrdge9 2 Band. 113. See al¬ 

fo Jour, de Phyf XLI. 91. 
(o) Kirwan's Min. I. 301.—Dolomieu9 Jour. de Min. N° XXXIII. 693. and Salivet9 Hid. 713. Thefe laft 

gentlemen give the only accurate account of the method of making gun flints. 
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Earths and air it often becomes covered with a white cruft. 
Stones, fpecimen of flint, analyfed by Klaproth, contained 

1-V-' 98.00 filica, 
.50 lime, 
.25 alumina, 

O.25 oxide of iron, 

1.00 water. 

E R 
A 

A L O G Y. 
various, greys, yellows, reds, browns, greens ot different 

kinds. . 
Specimens of this variety fometimes occur with ritts : 

thefe readily imbibe water, and therefore adhere to the 
tongue. Thefe fpecimens fometimes become tranfpa- 
rent when foaked in water, by imbibing that * '1 

They are then called bydrophernes. 
Variety 3. Cat’s eye*. 

Clafs I. 
Simple 
Stones. 

* Beitr'dge3 

i.46. 

f Jour, de 
Min. N° 
xxxiii. 702. 

t Ibid. 

$ Ibid. 

33 
Opai. 

fluid. 

100.00 * 
Another fpecimen, analyfed by Dolomieu, was com- 

pofed of 97 filica> 
1 alumina and oxide of iron, 

2 water. 

100 f 

The white cruft with which flint is enveloped, con¬ 
flicts of the fame ingredients, and alfo a little carbonat of 
lime. Dolomieu difeovered that water is eflentinl to 
flint; for when it is feparated by heat the ftone lofes its 

properties ;f. 
The manufacture of gun flints is chiefly confined to 

two or three departments in France. The operation 
is exceedingly Ample :-a good workman will make tooo 
flints in a day. The whole art confifts in ftriking the 
ftorie repeatedly with a kind of mallet, and bringing off 
at each ftroke a fplinter, fliarp at one end and thicker 
at the other. Thefe fplinters are afterwards fhaped at 
pleafure, by laying* the .line at which it is wifhed they 
fhoiild break, 'upon a fliarp iron inftrument, and then 
giving it repeatedly fmall blows with a mallet. During 
the %vhole operation the workman holds the ftone in his 

hand, or merely fupports it on his knee §. 
species 4. Opal(p). 

This ftone is found in many parts of Europe. It is 
ufually amorphous. Its fra&ure is conchoidal, com¬ 
monly foniewhat tranfparent. Hardnefs from 6 to 10. 
Sp. gr. from 1.7 to 2.66. The lownefs of its fpeciflc 
gravity, in fome cafes, is to be aferibed to accidental 
cavities which the ftone contains. Thefe are fometimes 
filled with drops of water. Some fpecimens of opal have 

jthe property of emitting various coloured rays, with a 
particular effulgency, when placed between the eye and 
the light. The opals which pofiefs this property, are 
diftinguifhed by lapidaries by the epithet oriental; and 
often by mineralogifts by the epithet nobilis. This 
property rendered the ftone much efteemed by the an¬ 

cients. 
Variety t. Opal edler—0pahs nobilis. 

Luftre glafiy, 3. Tranfp. 3 to 2. Hardnefs, 6 to 8. 
Colour, ufually light bluifli white, fometimes yellow or 
green. When heated it becomes opaque, and fome¬ 
times is decompofed by the atftion of the atmofphere. 
Hence it feems to follow", that water enters effentially 
into its compofltion. A fpecimen of this variety, ana¬ 
lyfed by Klaproth, contained 

90 filica, 
10 water. 

* Bcitrage, I 0S4* 

ll* *52' Variety 2. Semi-opal. 

Fra&ure, imperfectly conchoidal. Luftre, glafiy, 2. 
Tranfp. 2 to 3. Hardnefs, 7 to 9. Its colours are very 

^ . * Kirwtaft 
This variety comes from Ceylon, and is feldom feen Min. 1.301* 

by European mineralogifts till it has been polifhed by 
the lapidary. Mr Klaproth has deferibed a fpecimen ra*!'w 

which he received in its natural ftate from Mr Greville 
of London. Its figure was nearly fquare, with ftiarp 

edges, a rough furface, and a good deal of brilliancy. 
Its texture is imperfe&ly foliated. Luftre greafy, 2. 

Tranfp. 3 to 2. Hardnefs 10. Sp. gr. 2.56 to 2.66. 
Colour, grey; with a tinge of green, yellow, or white: 
or brown, with a tinge of yellow or red. In certain 
pofitions it reflects a fplendid white, as does the eye of 

a cat; hence the name of this ftone. 
Two fpecimens, analyfed by Klaproth, the firft from 

95.00 

l-75 
1.50 
0.25 

94.50 filica, 
2.00 alumina, 
x.50 lime, 
0.25 oxide of iron. 

98-5+ 98.25$ 

species 5. PitcliftoneJ. 
Menelites. 

f BeitrtigC) 
i.94. 
% Ibid. 
p. 96. 

11 
This ftone, which occurs in different parts of Ger- pitchftone. 

many, France, and other countries, has obtained its § Kir. Min. 

name from fome refemblance which it has been fuppofed xjj7^~n 
to have to pitch. It is molt ufually in amorphous pieces Par\ 

of different fizes ; and it has been found alfo cryftalli-jyg^p.86, 
zed in fix-fided prifms, terminated by three-fided pyra¬ 

mids. 
Its texture is conchoidal and uneven, and fometimes 

approaches the fplintery. Luftre greafy, from 3 to 1. 
Tranfp. 2 to 1, fometimes o. Hardnefs 8 to 10. Ex¬ 
ceedingly brittle ; it yields even to the nail of the fin¬ 
ger. Sp. gr. 2.049 to 2.39. Its colours are nume¬ 
rous, greyifh black, bluifh grey, green, red, yellow of 
different fhades. Sometimes feveral of thefe colours ap¬ 
pear together in the fame ftone. A fpecimen of pitch- 
ftone from Mefnil-montant near Paris ||, analyfed by jj gee ym> 
Mr Klaproth, contained de Bbjf. 

85.5 filica, xxxi.ai9- 

11.0 air and water, 

1.0 alumina, 
.5 iron, 
.5 lime and magnefia. 

08.cf I Beitr'dg't 

species 6. Chryfoprafium (q_). 35 
This mineral, which is found in different parts ofChryfoptt' 

Germany, particularly near Kofemiitz in Silelia, is al-^uin* 

ways amorphous. Its fra&ure is either even or incli¬ 
ning to the fplintery. Scarcely any luftre. Tranfp. 2 
to 3. Hardnefs io to 12. Sp. gr. 2.479. Colour, 
green. In a heat of 130° Wedgewood it whitens and 
becomes opaque. 

A 

(p) Min. I. 289.—Hauy, Jour. d'HiJl. Nat. II. 9._Delius, Nouv. Jour, de Phyf. I. 45. 

(A/ sitrvjan s Min. I«—Lehmann, Mem. Berlin, I755> P* 202.—-Klaproth Beitrage, II, 127* 



Order I. MINER 
larths and A fpecimen of this ftone, analyfed by Mr Klaproth, 

Stones, contained 96.16 filica, 

- v 1.00 oxide of nickel* 

0.83 lime, 
0.08 alumina, 

0.08 oxide of iron. 

A L O G Y. 
Aigue marine. It is of a bluifh or pale green 

\ Beitrage, 

i. 133- 
36 

3.V. I. as. 

Topaz. 

98.151 

Genus V. 1. as. 

SPECIES I. Topaz (r). 

Occidental ruby, topaz, and fapphyr. 
The name topaz has been reftridfed by Mr Hauy to 

the ftones called by mineralogifts occidental ruby, topaz, 
and fapphyr; which, agreeing in their cryftallization 
and moft of their properties, were arranged under one 
fpecies by Mr Rome de Lifle. The word topaz, deri¬ 
ved from an ifland in the Red Sea (s), where the an¬ 
cients ufed to find topazes, was applied by them to a 
mineral very different from ours. One variety of our 
topaz they denominated chryfolite. 

The topaz is found in Saxony, Bohemia, Siberia, 
and Brazil, mixed with other minerals in granite rocks. 

It is commonly cryflallized. The primitive form of 
its cryftals is a prifm vvhofe fides are rectangles, and 
bafes rhombs, having their greateff angles 1240 22', 
and the integral molecule has the fame form f ; and the 
height of the prifm is to a fide of the rhomboidal bafes 
as 3 to 2 J. The different varieties of topaz cryftals hi¬ 
therto obferved, amount to 6. Five of thefe are eiglit- 
fided prifms, terminated by four-fided pyramids, or 
wedge-fhaped fummits, or by irregular figures of 7, 13, 
or 15 fides £; the laft variety is a twelve-fided prifm, ter¬ 
minated by fix-fided pyramids wanting the apex. For 
an accurate description and figure of thefe varieties we 
refer the reader to Mr Hauy ||. 

The texture of the topaz is foliated. Its lnftre is 

from 2 to 4. Tranfp. from 2 104. It caufes a double 
refradlion. Hardnefs 12 to 14. Sp. gr..from 3.5311 

to 3.564. The Siberian and Brazil topazes, when 
heated, become polltively eledlrified on one fide, and ne- 

rr. ....gatively on the other ^[. It is infufible by the blovv- 
* pipe. The yellow topaz of Brazil becomes red when 

expofed to a ftrong heat in a crucible ; that of Saxony 
becomes white by the fame procefs. This fhews us 
that the colouring matter of thefe two ftones is diffe¬ 

rent. 
The colour of the topaz is various, which has indu¬ 

ced mineralogifts to divide it into the following va¬ 

rieties : 
1. Red topaz, of a red colour inclining to yellow; 

called Brazilian or occidental ruby.* 
2. Yellow topaz, of a golden yellow colour, and 

fometimes alfo nearly white ; called occidental or Brazil 
topaz. The powder of this and the following variety 
caufes fyrup of violets to affume a green colour*. 

* Vauque- 3* Saxon topaz. It is of a-pale wine yellow colour, 
Ikt Jour. &and fometimes greyifh white. 
Min. N° 
Uix. 165. - 

\ Hauy, 

Jour, de 

Min. N° 

ixviii. 287. 

t % 8. 

§ Kg- 9- 

(} Jour, de 

Mm. ibid. 

% your, de 

Min. N° 

4- 

colour. 

5. Occidental fapphyr. It is of a blue colour; and fome¬ 
times white. 

A fpecimen of white Saxon topaz, analyfed by Vau- 
queiin, contained 68 alumina, 

3 i filica. 

~99*- 

species 2. Sommite. 
This ftone was called fommite by La Metherie, from ff 

the mountain Somma, where it was ftrft: found. It is Sommite. 
ufually mixed with volcanic productions. It cryftallizes 
in fix-lided prifms, fometimes terminated by pyramids. 
Colour white. Somewhat tranfparent. Sp. gr. 3.2 741. 
Infufihle by the blow-pipe. According to the analyfis 
of Vauquelin, it is eompofed of 

49 alumina, 

46 filica, 

2 lime, 
1 oxide of iron. 

98 f f Ibid. N® 

species 3. ShorliteJ. 
This ftone, which received its name from Mr Klap- j Xir’wans 

roth, is generally found, in irregular oblong maffes or Alin.i. 286, 

columns, inferted in granite. Its texture is foliated. 
Fradture uneven. Lnftre 2. Tranfparency 2 to 1. Hard¬ 
nefs 9 to 10. Sp. gr. 3.53. Colour greenifh white, 
or fulphur yellow. Not altered by heat. According 
to the analyfis of Klaproth, it is eompofed of 

50 alumina, 

50 filica. 

100 

Genus V. 2. sA. 
species 4. Rubellite (t). 

Red Jhorl of Siberia. 
This ftone is found in Siberia mixed with white 

quartz. It is cryftallized in fmall needles, which are 
grouped together and traverfe the quartz in various di¬ 
rections. Texture fibrous. Fradture even, inclining 
to the conchoidal. Tranfparency 2 ; at the edges 3. 
Hardnefs 10. Brittle. Sp.gr. 3.1. Colour crimfon, 
blood or peach red. By expofure to a red heat it be¬ 
comes fnow white; but lofes none of its weight. It 
tinges foda blue, but does not melt with it. 

According to the analyfis of Mr Bindheim, it is com- 

pofed of 57 filica, 
35 alumina, 

5 oxides of iron and manganefe. 

97 

species 5. Hornftate (u). 
Shijlofe porphyry. 

This ftone, which occurs in mountains, is generally 
amorphous ; but fometimes alfo in columns. Struc¬ 

ture 

39 
G.V 2. sa* 
Rubellite. 

40 

Hornftate> 

(r) Kirwan*s Min. I. 254.— Pott. Mem. Berlin, 1747, p. 46.— Margraf ibid. 1776, p. 73. and 160.—Hen- 

kel. A8. Acad. Nat. Cur. IV. 316. 
(s) It got its name from To xaia, to feel; becaufe the ifland was often furrounded with fog, and therefore diffi¬ 

cult to find. See Plinii lb. 37. c. 8. 
(t) Kirwan’s Min. I. 288. Bindheim, CrelPs Annals, 1792, p. 320* 

' (u) Kirvuan's Mtri. I. 307.—Wiegleby CreWs Annals, 1787. 1 Band. 302.—See alfo Reufs* Scmml. Natur* 

Hijl. Aufsdze} p. 207. 
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Ear'hs and ture flaly, Texture foliated. Fracture uneven and fplin- 

Stones. tery ; fometimes approaching the conchoidal. Ludre o. 

L ~ Tranfparency I or o. Hardnefs about io. Sp. gr. 
from 2.512 to 2.7. Colour different fhades of grey, 
from ajh to bluijlo or olive green. Melts at 1450 Wedge- 
wood into an enamel. A fpecimen, analyfed by Wedge- 

wood, contained 73-° 
23.9 alumina, 

1 3.5 iron. 

MINERALOGY. Clafs I, 
and yellow. Several colours often appear in the fame Simple 

1004 

4T 
Hornftone. 

species 6. Hornftonc (x). 

Petrofilex—Chert* 
This flone, which makes a part of many mountains, 

is ufually amorphous ; but, as Mr Kirwan informs us, 
it has been found cryftallized by Mr Beyer on Schnee- 
berg. Its crydals are fix-fided prifms, fometimes ter¬ 
minated by pyramids : hexahedrons, confiding of two 
three-fided pyramids applied bafe to bafe ; and cubes, 

* Kirwan, or fix-fided plates *. Its texture is foliated. Fracture 
b 3°3* fplintery, and fometimes conchoidal. Luftre o. Tranf¬ 

parency j to 2. The cryftals are fometimes opaque. 
Hardnefs 7 to 9. Sp. gr. 2.532 to 2.653. Colour 
ufually dark blue : but horn done occurs alfo of the fol¬ 
lowing colours ; grey, red, blue, green, and brown of 

4 Schmeif- different fhades f, 
.fers Min. According to Kirwan, it is compofed of 

72 filica, 
22 alumina, 

6 carbonat of lime. 

i. 103. 

4 ibid. p. 
305* 

41 
Chalcedo¬ 

ny. 

100 X 
species 7. Chalcedony. 

This done is found abundantly in many countries, 
particularly in Iceland and the Faro iflands* It is mod 
commonly amorphous, dala&itical, or in rounded maffes ; 
but it occurs alfo crydallized in fix-fided prifms, termi- 
nate4 by pyramids, or more commonly in four or fix 
iided pyramids, whofe fides are Convex. Surface rough. 
Fradture more or lefs conchoidal. Ludre 1. Somewhat 
tranfparent. Hardnefs 10 to 11. Sp. gr. 2.56 to 
2.665. Not brittle. 

According to Bergman, the chalcedony of Foroe is 
compofed of 84 filica, 

16 alumina, mixed with iron. 

TOO , 

Variety 1. Common chalcedony. 
Fra&ure even, inclining to conchoidal. Tranfparen¬ 

cy 2 to 3 ; fometimes 1. Its colours are various ; it is 
mod commonly greyifh, with a tint of yellow, green, 
blue, or pearl; often alfo white, green, red, yellow', 
brow'n, black, or dotted with red. When driped white 
and black, or brown, alternately, it is caffed onyx; 
when driped white and grey, it is called chalcedonix. 
Black or brown chalcedony, when held between the eye 
and a drong light, appears dark red. 

Variety 2. Cornelian. 
Fradfure conchoidal. Tranfparency 3 to 1 ; often 

cloudy. Its colours are various fhapes cf red, brown, 

mafs. To this variety belong many of the dones known Stone*» 

by the name of Scotch pebbles. v~w"Ji 

species 8. jafper (y). 43 
This done is an ingredient in the compofition of Jjfper. 

many mountains. It occurs ufually in large amorphous 
maffes, and fometimes alfo crydallized in fix-fided irre¬ 
gular prifms. Its fra&ure is conchoidal. Ludre from 
2 to o. Either opaque, or its tranfparency is 1. Hard¬ 
nefs 910 10. Sp. gr. from 2.5 to 2.82. Its colours 
are various. When heated, it does not decrepitate. It 
feems to be compofed of filica and alumina, and often 

alfo Contains iron. 
Variety 1. Common jafper. 

Sp* gr. from 2.58 to 2.7. Its colours are different 
fhades of white, yellow, red, brown, and green ; often 
variegated, fpotted, or veined, with feveral colours. 

Variety 2. Egyptian pebble. 
This variety is found chiefly in Egypt. It ufually has 

a fpheroidal or flat rounded figure* and 13 enveloped in 
a coarfe rough crufl. It is opaque. Hardnefs 10. Sp. 
gr. 2.564. It is chiefly didinguifhed by the variety of 
colours, which always exid in the fame fpecimen, either 
in concentric dripes or layers, or in dots or dentritical 
figures. Thefe colours are, different browns and yel¬ 
lows, milk white, and ifabella green; black alfo has been 
obferved in dots. 

Variety 3. Striped jafper. 
This variety is alfo didinguifhed by concentric dripes 

or layers of different colours : thefe colours are, yellow, 
brownifh red, and green. It is didinguifhed from the 
lad variety by its occurring in large amorphous maffes, 
and by its fra&ure, which is nearly even, 

species 9. Tripoli. ^ 
This mineral is found fometimes in an earthy form,'prjp0i{, 

but more generally indurated. Its texture is earthy. 
Its fra&ure often fomewhat conchoidal Ludre o. Ge¬ 
nerally opaque. Hardnefs 4 to 7. Sp. gr. 2.080 to 
2.529. Abforbs water. Feel, harfb dry. Hardly ad¬ 
heres to the tongue. Takes no polifh from the nail. 
Does not dain the fingers. Colour generally pale yel- 
lowifh grey, alfo different kinds of yellow, brown, and 
white. 

It contains, according to Haaffe, 90 parts of filica, 

7 alumina, and 3 of iron. A mineral belonging to this 
fpecies was analyfed by Klaproth, and found to coil* 
tain 66.5 filica, 

7.0 alumina, 
2.5 oxide of iron, 

1.5 magnefia, 
1.25 lime, 

19. air and water* 

« 
o t7t G. VI. u 
Genus VI. 1. Agi. A8h 

species t. Micarell *. Micarcjh 
This name has been given by Mr Kirwan to a fione* Kirwan t 

which former mineralogids confidered as a variety of^4, 
mica. It is found in granite. Its texture is foliated,112* 

and 

1788? L 3°3—Baumer, Jour. de Phyf. II. 154. and Monnet, Ibid. 331 .— Wieglel, Cre/l’s Annals, 

(y) Kiriu. Min. I, 309—Borral Hj/l. Natur. de Cor/e—Henlel Att. Acad. Nat. Curios. V. 339. 



)rder I. 
Jarths and and it may be fplit into thin plates. Luftre metallic, 3, 

St01ie8, Opaque. Hardnefs 6. Sp. gr. 2.980. Colour brown- 
~'7V , ifh black. At 1530 Wedgevvood, it melts into a black 
'KirvJ.i 1 glafs, the furface of which is reddifh 

A fpecimen analyfed by Klaproth contained 
63.00 alumina, 

29.50 filica, 
6.75 iron. 

MINERALOGY. 
diagonal of the rhomboidal bafe. From this ftru&ure 
he has demonftrated the law of the formation of the 

cruciform varieties f. The colour of granatite is grey- 
i fit or reddifh brown. 

According to the analyfis of Vauquelin, it is com- *4* 
pofed of 47.06 alumina, 

30.59 filica, 
15.30 oxide of iron, 
3.00 lime. 

207 
Simple 
Stones. 

C_y—7 > 

j- Ann. de 
Chim. vi. 

46 
Shorl. 
(■ Ibid, u 

t Uid. i. 
166. 

99.25 

species 2. Shorl f. 

No word has been ufed by mineralogies with Iefs li¬ 
mitation than JJjorl. It was firft introduced into mine¬ 
ralogy by Cronftedt, to denote any ftone of a columnar 
form, confiderable hardnefs, and a fpecific gravity from 
3 to 3.4. This defcription applied to a very great num¬ 
ber of ftones. And fucceeding mineralogilts, though 
they made the word more definite in its fignification, left 
it {till fo general, that under the defignation of Jhorl al- 
moft 20 di{tiri£t fpecies of minerals were included. 

Mr Werner firft defined the word Jhorl precifely, and 
reftri&ed it to one fpecies of {tones. We ufe the word 
in the fenfe afligned by hiip. 

Shorl is found abundantly in mountains, either maf- 
five or cryftallized, in three or nine fided prifms, often 
terminated by three fided fummits. The fides of the 
cryftals are longitudinally ftreaked. Its texture is fo¬ 
liated. Its fracture conclioidal. Luilre 2. Opaque. 
Hardnefs 10. Sp. gr. 2.92 to 3.212. Colour black. 
Streak grey. It does not become electric by heat. 
When heated to rednefs, its colour becomes brownifh 
red ; and at 127° Wedgewood, it is converted into a 
brownifh compa& enamel J. According to Wiegleb, 
it isconipofed of 41.25 alumina, 

34.16 filica, 

20.00 iron, 
5,41 manganefe. 

§ Cr ell's 
Beitrage, 1 
Bandes. 4. 
Stucky p, 
21. 
„ 47 
Granatite. 

J Fig. io. 
* Borne de 

ii. 

435- 

ICO.82 § 
• species 5. Granatite. 

Staurotide of Hauy—Pierre de Croix of He Lille — 
Staurolilhe of Lametlierie. 

We have adopted from Mr Vauquelin the term gra- 

natite to denote this ftone, becaufe all the other names 
are ambiguous, having been applied to another mineral 
poflefted of very different properties. 

Granatite is found in Galicia in Spain, and Britan- 
ny in France. It is always cryftallized in a very pecu¬ 
liar form ; two fix-fided prifms interfe& each other, ei¬ 

ther at right angles or obliquely ^[. Hence the name 
crofiftone, by which it was known in France and Spain *. 
Mr Hauy has proved, in a very ingenious manner, that 
the primitive form of the granatite is a rectangular 
prifm, whole bafes are rhombs, with angles of I29r0 
and 50i° ; and that the height of the prifm is to the 
greater diagonal of a rhomb as 1 to 6 ; and that its in¬ 
tegrant molecules are triangular prifms, fimilar to what, 
would be obtained by cutting the primitive cryftal in 
two, by a plane palling vertically through the fhorter 

95-95 t- 
Gen us VI. 2. sai. 

species 4. Tourmaline (z). ^ yi 
This ftone was firft made known in Europe by fpeci- sai. 

mens brought from Ceylon ; but it is now found fre-Tourma- 
quently forming a part of the compofition of mountains,lme* 
It is either in amorphous pieces, or cryftallized in three 
or nine fide prifms, with four-fided fummits. 

Its texture is foliated : Its fra&ure conchoidal. In¬ 
ternal luftre 2 to 3. Tranfparency 3 to 4 ; fomctimes 
only 2 (a). Caufes only fingle refra&ion Hardnefs 5 Hauy, 
9 to 11. Sp. gr. 3.05 to 3.155. Colour brown, often 
fo dark that the ftone appears black ; the brown has al-xx^ 
fofometimesa tint of green, blue, red, or yellow. 

When heated to 200° Fahrenheit, it becomes elec¬ 
tric ; one of the fummits of the cryftal negatively, the 
other pofitively «^[. It reddens when heated ; and is fu- If dEpinus,. 

fibleper fe with intumefcence into a white or grey ena¬ 
mel. 

A fpecimen of the tourmaline of Ceylon, analyfed by 
Vauquelin, was compofed of 

40 filica, 
39 alumina, 

12 oxide of iron, 
4 lime, 

2.5 oxide of manganefe, 

97 5 *• ^ * Ann.de 
species 5. Argentine felfpar f. Cbhn.yxx* . 

This ftone was difcovered by Mr Dodun in the black l05> 

mountains of Languedoc. It is either amorphous, or 49 

cryftallized in rhomboidal tables, or fix or eight fided Argentine 

prifms. Its texture is foliated. Fragments re&angu- 
lar. Laminae inflexible. Internal luftre 4. Tranfpa- £ 
reticy 2. Colour white ; two oppofite faces of the cry. 
ftals are filver white, two others dead white. Hardnefs 
of the filvery laminae 6, of the reft 9. Brittle. Sp. 
gr. 2.5. When the flame of the blow-pipe is dire&ed 

againft the edges of the cryftal (ftuck upon glafs), it 
eafily melts into a clear compact glafs; but when the 

flame is directed againft the faces, they preferve their ' 
luftre, and the edges al6ne {lowly melt. 

According to the analyfis of Dodun, it is compofed I 
of 46 filica, 

36 alumina, 
16 oxide of iron,- 

98 
When this ftone is expofed to the atmofphere, it is s 

apt 

t Ibid, xxs, 
106. 

48 

(z) Kirw. I. 271.—Berg. II. 118. and V. 402.—Gerhard. Mem. Berlin, 1777. p. 14.—Hauy Mem. Par. * 

1784, 270. — Wilfon Phil. Tranf. XLI. 308.—JEpinus. Recueilfur la Tourmaline. See alfo La Porterie. Le Sap. 
phir, VOeil de Chat, et la Tourmaline de Ceylon dernafques. 

(a) And when black only 1. 
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apt to decay ; Its furface becomes iridefcent, and at laft 
changes to ochre yellow : Its fpecific gravity is 2.3 or 
2.212 ; and when breathed upon, it gives out an earthy 

fmell. 
species 6. Mica *. 

This ftone forms an effential part of many mountains, 
and has been long known under the names of glades ma¬ 
ria and Mttfco'vy glafs. It confifts of a great number 
of thin laminae adhering to each other, fometimes of a 
very large fize. Specimens have been found in Siberia 

nearly 21 yards fquare (b). 

It is fometimes cryftallized : Its primitive form is a 
rectangular prifm, whole bafes are rhombs, with angles 
of I20u and 6o° f : Its integrant molecule has the fame 
form. Sometimes it occurs in rectangular prifms, whofc 
bafes alfo are rectangles, and fometimes alfo in a fhort fix- 
fided prifms % ; but is much more frequently in plates 

or feales of no determinate figure or fize §. 
Its texture is foliated. Its fragments flat. The la¬ 

mellae flexible, and fomewhat elaftic. . Luftre metallic, 
from 3 to 4. Tranfparency of the laminse 3 or 4, fome¬ 
times only 2(c). Hardnefs 6. Very tough. Often 
abforbs water. Sp. gr; from 2.6546 to 2.9342. Feels 
fmooth, but not greafy. Powder feels greafy. Colour, 
when pureft, filver white or grey 5 but it occurs alfo 
yellow, greenifli, reddifh, brown, and black. Mica is 
fufible by the blow-pipe into a white, grey, green, or 
black, enamel ; and this laft is attracted by the mag¬ 
net (d). Spanifh wax rubbed by it becomes negatively 

eli&ric 
A fpecimen of mica, analyfedby Vauquelin, contained 

»j£o.oo iilica, 
35.00 alumina, 
7.00 oxide of iron. 
I.35 magnefia, 

‘ ' 1.33 lime, 

94.68 *. 
Mica has long been employed as a fuhftitute for 

glafs. A great quantity of it is faid to be ufed in the 
Ruffian marine for panes to the cabin windows of (hips; 
it is preferred, becaufe it is not fo liable as glafs to be 
broken by the agitation of the fhip. 

species 7. Talc f. 
This ftone has a very ftrong refemblance to mica, 

and was long confidered as a mere variety of that mine* 
, ral. It occurs fometimes in fmall loofe feales, and fome¬ 
times in an indurated form; but it has not hitherto 
been found cryftallized. 

Its texture is foliated. The lamellae are flexible, but 
not elaftic. Its luftre is from 2 to 4. Tranfparency from 
2 to 4. Hardnefs 4 to 6. Sp. gr. when indurated, 
from 2.7 to 2.8. Feels greafy. Colour moft commonly 
whitifh or greenifh. Spanifh wax rubbed with it be¬ 
comes pofitively electric^. 

Variety 1. Scaly talc. 
Talcite of Kirwan. , 

This variety occurs under the form of fmall feales, 

A L O G Y. I. 
fcarcely cohering. Luftre 3 to 4, Very light. t Ad- jj-mple 
heres to the fingers. When rubbed upon thefkm, it 

gives it a glofs. Colour white, with a (hade of red or 

green ; fometimes leek green. 
Variety 2. Common talc. 

Venetian talc. 
This variety often occurs in oblong nodules. Luftre, 

nearly metallic, 4* Tranfparency 2 to 3 5 when very 
thin 4. Hardnefs 4 to 5. Colour white, with a fhade 
of green or red ; or apple green, verging towards filver 

white. By tranfmitted light green. 
Variety 3. Shiftofe talc. 

It3 ftru&ure is flaty. Fra&ure hackly and long fplin- 
tery. Eafily crumbles when rubbed in the fradfure. 
Externafluftre 2 to 3 ; internal, I : but fometimes,. in 
certain petitions, 3. Colour grey, with a fhade of white, 
green or blue. Become s white and fcaly when expofed 

to the air. 
A fpecimen of common talc, analyfed by Mr Chene-* 

vix, contained 48.0 filica, 
37.O alumina, 

6.0 oxide of iron, 
1.5 magnefia, 

1.5 lime, 
5.0 water, 

QQ.O 5. § Ann. it 
. Gbimxsx ill. 

species 8. Bafaltine ^f. _ aoo. 
Bafaltic hornblende of Werner—Aftinote of Hauy—ZiU 52 

lertite of Lametherie—Shorl prifmatique hexagone™*1""*' 

of SaufTure. lfW‘L 

This ftone is found commonly in bafaltic rocks; hence 
its name, which we have borrowed from Mr Kirwan. 
It is cryftallized, either in rhomboidal prifms, or fix or 
eight Tided prifms, terminated by three-fided pyramids. 
Its texture is foliated. Its fra&ure uneven. Luftre 3. 
Tranfparency, when in very thin plates, 1. Hardnefs 

from 9 to 10. Sp. gr. 3.333. Colour black, dark 
green, or yellowifh green. Streak white. T ranimits a 

reddifh yellow light. Before the blow-pipe, it melts 
into a greyifli coloured enamel,'with a tint of yellow *. #LeLievret 

A fpecimen, feemingly of this ftone, analyfed by Berg->£^0 

man, contained 58 filica, xxviii. 269. 
27 alumina, 

9 iron, 
4 lime, 
1 magnefia, 

99 t* f Berg. Hi* 
species 9. Hornblende J. 207. 

Amphibole of Hauy (E). ' pjorn 3 

This ftone enters into the competition of various blende, 
mountains. Its texture is very coiifpicuoufly foliated. \ KirivG. 
Fra&ure conchoidal. Fragments often rhomboidal. 213* 

Luftre 2. Opaque. Hardnefs 5 to 9. Tough. Sp. 
gr. 2.922 to 3 41. Colour black, blackifh green, olive 

green, 

(B) Hijl. General de Voyages, T. XV111. 272, quoted by Hauy Jour, de Min. N° XXVIII. 299. 
(c) Black mica is often nearly opaque. 
(d) Hauy, ibid. p. 295. Bergman, however, found pure mica infufible/er fe ; and this has been the cafe with 

all the fpecimens of Mufcovy glafs which we have tried. 

(e) We fufped, that under this name Mr Hauy comprehends^or/ alfo. 
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1 ths and green,.or leek green. Streak greenift. It neither be* 
[.toncs , comes eledlric by fridlion nor heat*. 'Before the blow¬ 

pipe it melts into a black glafs. A fpeeimen of black 

hornblende, analyfed by Mr Hermann, was compofed of 

37 fiKca, 
27 alumina, 
25 iron, 

5 lime, 

3 magnefia. 

Glafs I, 
Simple 

% Stones. 

I iauy, 
Itr.de 

in. N° 
j iii. 467. 

3eob. der 
yli*> S' 
nd. $ 17 

54 
fplen- 

971 
species 10. Refplendent Hornblende. 

There are two minerals which Werner confiders as 
lit horn, varieties of hornblende, and Mr. Khwan as conftituting 
nde. a diftindl lpecies Tliefe till future analyfes decide the 

point, we fhall place here under the name of refplendent 
hornblende, the name given them by Mr Kirwan ; and 
we fhall defcribe them feparately. 

Variety 1. Labradore hornblende. 
Texture, curved foliated. Luftre, in fome pofi- 

tions, o ; in others metallic, and from 3 to 4. Opaque. 

Hardnefs 8 to 9. Sp. gr. from 3.35 to 3.434. Co* 
lour, in moft pofitions, greyifh black ; in others, it re- 
fledls a ftrong iron grey, fometimes mixed with copper 
red. 

Variety 2. Shiller fparj. 

Texture foliated. Luftre metallic, 4. Tranfparen- 
cy, in thin pieces, 1. Hardnefs 8 to 9. Sp. gr. 2.882. 
Colour green, often with a fhade of yellow ; alfo golden 

yellow. In fome pofitions it reflects white, grey, or 
yellow. At 141° Wedgewood, hardened into a porce¬ 
lain mafs. A fpeeimen, analyfed by Gmelin, was com¬ 
pofed of 43.7 filica, 

17 9 alumina, 
23.7 iron, 

11.2 magnefia. 

'ergbau- 
de,iBand. 

?*• 

; 55. 
bfidian. 
Cirw. i, 

' !• 

96.5 § 

It has been found in the Hartz, ftuck in a ferpen- 
tine rock. 

species 11. Obfidian *. 
Iceland agate. 

This (tone is found either in detached maffes, or form- 
ing a part of the rocks which compofe many mountains. 
It is ufually invefted with a grey or opaque cruft. Its 
fracture is conchoidal. Its internal luftre 3. Tranf- 
parency f. Hardnefs 10. Sp. gr. 2.348. Colour 

black or greyifh black; when in very thin pieces, green. 
It melts into an opaque grey mafs. According to Berg¬ 
man, it is compofed of 69 filica, 

22 alumina, 

% iii. 
h 

56 

; ctrilite. 
^irzu, i. 

,57 
'elfite 
irw. it 

100 f 
species 12. Petrilite J. 

Cubic felf par. 
This ftone is found in the mafs of mountains- It is 

amorphous. Texture foliated/ Fradlure fplintery. Frag¬ 

ments cubic, or inclining to that form ; their faces un- 

polifhed. Luftre 2. Tranfparency partly 2, partly 1. 

Hardnefs 9. Sp. gr. 3 08’. Colour reddifh brown. 
Does not melt at 1600 Wedgewood. 

Species 13. Felfite §. 

Compaff felf par. 

This ftone alfo forms a part of many mountains, and 
Suppl. Vol. II. Part I. 

A t O G T. 
is amorphous. Texture fomewhat foliated. Fradlure 
uneven, approaching to the fplintery. Luftre j, Tranf- 

parency fcarce j. Hardnefs 9. Colour azure blue, ' " 
and fometimes brown and green Streak white. Be¬ 
fore the blow-pipe, whitens and becomes rifty ; but is 
infuftble per fe. 

Genus VII. sap. ' 5s 

species I. Felfpar *. ar*** 
This ftone forms the principal part of many of the e Par*. 

higheft mountains. It is commonly cryftallized. Its * Kirzu' *• 
primitive form, according to De Lifle, is a rectangular ^ 

prifm, whole bafes are rhombs, with angles of 65" and Phyf. paf- 
I i5f°. Sometimes the edges of the prifm are wanting, fun. 
and faces in their place ; and fometimes this is the cafe f pig. 
alfo with the acute angles of the rhomb. For a de-and 14. 
feription and figure, of thefe, and other varieties, we re¬ 

fer the reader'to Rome de Lijle\> Mr Hauy $, and Mr f CryfalU 
Pint *. ii. 4oi. 

Its texture is foliated. Its crofs fradlure uneven. § 
Fragments rhomboidal, and commonly fmooth and po 

lifted on four fides. Luftre of the polifhed faces often * sir'A 
3. Tranfparency from 3 to 1. Hardnefs 9 to 10. Sp. KouvclU 
gr. from 2.437 to 2.7. Gives a peculiar odour when Chryfiallifa- 

rubbed. It is made eledlric with great difficulty byUon’ &c* 8i 
fri&ion. Fufible per fe into a more or lefs tranfparent 

glafs. When cryftallized, it decrepitates before the 
blow-pipe. 

Variety I. Pure Felfpar. 
Moon ftone—Adular'ta. 

This is the pureft felfpar hitherto found. It occur* 
in Ceylon and Switzerland ; and was firft mentioned by 

Mi* Sage. Luftre nearly 3. Tranfparency 2 to 3. 

Hardnefs 10. Sp. gr. 2.559. Colour white ; fome¬ 
times with a ftade of yellow, green, or red. Its furface 
is fometimes iridefeent. 

Variety 2. Common Felfpar. 

Luftre of the crofs fradture o ; of the fradture, in the 
diredtion of the laminae, from 3 to 1. Tranfparency 2 
to 1. Colour moft commonly fleft red ; but often bluift 
grey, yellowifh white, milk white, brownift yellow ; and 
fometimes blue, olive green, and even black. 

Variety 3. Labradore felfpar. 
This variety was difeovered on the coaft of Labra¬ 

dore by Mr Wdlfe ; and fince that time it lias been 
found in Europe. Luftre 2 to 3. Tranfparency from 
I to 3. Sp. gr. from 2.67 to 2.6925. Colour grey. 
In certain pofitions, fpots of it refledt a blue, purple, 
red, or green colour. 

Variety 4. Continuous felfpar. 

This variety moft probably belongs to a different fpe- <■ 
cies ; but as it has not hitherto been analyfed, we did 
not think ourfelves at liberty to alter its place. 

It is found in large maffes. Texture earthy. Frac¬ 
ture uneven, fometimes fplintery. Luftre o. Tranf¬ 

parency I. Hardnefs 10. Sp. gr. 2.609. Colour 
reddift grey, reddifh yellow, fleft red. 

A fpeeimen of green felfpar from Siberia, analyfed 
by Vauquelin, contained 

62.83 filica, 
17.02 alumina, 
16.00 potafs, 

3.00 lime, 

1.00 oxide of iron. 

99-85+ 
Dd 

f Atm. de 
Chim. IX*. 

SPECIES 106. 
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Q. 10 . . 
Earths and SPECIES 2. Lepidoute (f). 

Stones. Lilalite. 
--*-- This ftone appears to have been fir ft obferved by the 

I eoMolite Abbe l’oda, and to have been (ml defcnbed by De 
Born *. Hitherto it has only been found in Moravia 

rials, I791* in Germany, and Sudermania in Sweden T* ^ iel_e J 
“ '9°- is mixed with granite in large amorphous mattes. It is 
Vnnl' compofed of thin plates, eafily feparated, and not unlike 
Chim.xxix. thofe of mica % Luftre, pearly 3. lranfpartncy.be- 
103. tween 
} u rJfed £ 

and 2. Hardnefs 4 to 5. Not eafily pulve- 

, menu. Sp. gr from 2.816 * to 2.8549if- Co’?ur 
l\l7n N°li of the mafs, violet blue; of the thin plates, filvery vvh.te. 
« Powder white, with a tint of red * Before the blow- 
§ U!J. pj„e it froths, and melts eafily into a white femitranipa- 

* P pntb- rent enamel, full of bubbles. Diffolves in borax with 

i LiYievre,effervefcence, and communicates no colour to it }. Et- 
*W * fervefces (lightly with fooa, and melts into a mats (potted miLiy vvuii O'VU,--- - * 

Min.Holu w;ti1 red. "With microcoimic fait, it gives a pearl eo- 

Vriii loured globule *. ' . . 
| xtbroth This ftone was firft called lilalite from its colour, that 
jtnM.de 5 of the lily, Klaproth, who difcovered its component 
Cb\m. xxii. parts, gave it the name of lepidoiite (g). 

Xt is compofed of 53 filica, 
20 alumina, 

18 potafs, 
5 fluat of lime, 
3 oxide of manganefe, 

1 oxide of iron. 

A L O G Y. Cl aft I0 
It was by analyfing this ftone that Klaproth difeo. Simple 

vered the prefence of potafs in the mineral kingdom ; 
which is not the lea ft important of the numerous difeo. 

veries of that accurate and illuftrious chemift. 
Leucite is found fometimes in rocks which have ne¬ 

ver been expofed to volcanic fire ; and Mr. Dolomieu 
has rendered it probable, from the fubftances in which 
it is found, that the leucite of volcanoes has not been 
formed by volcanic fire, but that it exifted previoufly 
in the rocks upon which the volcanoes have afted, and 
that it was thrown out unaltered in fragments of thefe 
v i_c + \ Jour.de 
r0ckST* r, VTTT cAr Min'^ Genus VIII. sag. nx- 

species 1. Emerald (k). 6\ 77# 

This ftone has hitherto been only found cryftallized. G.VIII.sao 
The primitive form of its cryftals is a regular fix-lided Emerald. 

prifm ; and the form of its integrant molecules is a tri- 

37 

•f- ratuquelin, 
/Inn. de 

Ch'tm. XXX. 

105. 
60 

Eeucite. 
4 Kirtv. i. 
5185. 

IOO f 

5 Fig. IJ. 

species 3. Eeucite J 
Vefuvtan of Kirwan— White Garnet of Vefuvius. 

This ftone is ufually found in volcanic produ&ions, 
and is very abundant in the neighbourhood of Vefuvius. 
It is always cryftallized. The primitive form of its cry¬ 
ftals is either a cube or a rhomboidal dodecahedron, and 
its integrant molecules are tetrahedrons ; but the varie¬ 
ties hitherto obferved are all polyhedrons: The moll 
common has a fpheroidal figure, and is bounded by 24 
equal and fimilar trapeziods § \ fometimes the faces are 
12, 18, 36, 54, and triangular, pentagonal, &c. For 
a description and figure of Several of thefe, we refer the 
reader to Mr Hauy*. The cryftals vary from the Size 

of a pin-head to that of an inch. 
The texture of the leucite is foliated. Its fra&ure 

fomewhat conchoidal. Luftre 3 ; when in a ftate of 
decompofition o. Tranfparency 3 to 2 ; when decom- 
pofing o Hardnefs 8 to 10 ; when decompofing 5 to 6. 
Sp. gr. 2.4648. Colour white, or greyifti white (h). Its 

JPowder caufes fyruP violets t0 affume a green colourf. 
It is compofed, as Klaproth has fhewn, of 

54 filica, 
23 alumina, 

22 potafs. 

* Jour, de 

Min. N° 
xxvii. 18,5 

angular prifm, whofe fides are fquares, and bales equila- 

teral triangles}. The moft common variety of its cry-* 
ftals is the regular fix-fided prifm, fometimes with the-^/^ 
edges of the prifm or of the bafes, or the folid angles, 7* 
or both wanting *, and Small faces in their place f. The * Fig. 16. 

fides of the prifm are generally channelled. . LiflTil * 
Its texture is foliated. Its fra&ure conchoidal. Luftre 

ufually from 3 to 4. Tranfparency from 2 to 4. Cauks Hauy^itii 

a double refraaion. Hardnefs 12. Sp. gr. 2.65 to 
2.775. Colour green. Becomes elearic by fridtion, 

but not by heat. Its powder does not phofphorefce 
when thrown on a hot iron At 150° Wedgewood * 

it melts into an opaque coloured mafs. According to No 
Dolomieu, it is fufible per fe by the blow-pipe *. _ . xviii. 19, 

This mineral was formerly fubdivided into two diftina * 

fpecies, the emerald, and beryl or aqua marina. Hauy 
demonstrated, that the emerald and beryl correfponded 

exactly in their ftruaure and properties, and Vauquelin 
found that they were compofed of the fame ingredients; 
henceforth, therefore, they muft be confidered as va¬ 

rieties of the fame fpecies. 
The variety formerly called emerald varies in colour 

from the pale to the perfea green. When heated to 
1200 Wedgewood, it becomes blue, but recovers, its co¬ 
lour when cold. -A fpecimen, analyfed by Vauquelin* 

was compofed of 
64.60 filica, 

34.00 alumina, 
13.00 gtucina, 
3.50 oxide of chromum, 

2.56 lime, 
2.00 moifture or other volatile ingredient. 

Min. N° 
xxx tx. 165, 

99 (0 

99.66 f f dufi.c 

The beryl is of a greyifh green colour, and fometimes cj>mt13 

blue, yellow, and even white : fometimes different co-z 4* 
lours appear in the fame ftone J It is found in Ceylon, \ j)0i0tn 

different parts of India, Brazil, and efpecially in Siberia;^, 

and Tartary, where its cryftals are fometimes a foot 

(f) Ktrw. I. 208.—Karjlen. Beob. der Berlin, 5 Band. 71.—Klaproth Beit rage, I. 279* an^ *9I# 
(g) That isyfcaleJlone, or ftone compofed of feales: From the fcale of a f/h, and ajlone. 

(h) Hence the name leucite, from white, 

(1) See Jour, de Min. N° XXVII. 164. and 201. and Klaproth’s Beitrage, II. 39. 

(k) Kir. I. 247. and 248.—Dolomieu. Magaz'tn Encyclopadiquey II. 17. and X 45* > and Jour de Min % N° 
XVIII. 19.*—Klaproth Beitrdge, II* 
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= trthsand long. A fpecimea of beryl, analyfed by Vauquelin, 

Stones, contained 6 9 filica, 

y 13 alumina, 
16 glucina, 

1.5 oxide of iron* 

Ann. de 
him. xxviii. 
>8. 

99*5 

h. 

Fig.1;. 

It was by analyfing this ftone that Vauquelin difeo- 
vered the earth which he called glucina. 

f IX. sab Genus IX. sab. 

taurolite. species I. Staurolite f. 

Kirnv. i. Andreolite of Lametherie and Hauy—Hyacinthe blanche 

cruciforme, var. 9 of Rome de Lifle. 
This ftone has been found at Andreafberg in the 

Hartz. It is cryflallized, and the form of its cryftals 
has induced mineralogifts to give it the name of crofs- 

Jlone. Its cryftals J are two four-fided flattened prifms, 
terminated by four-fided pyramids, interfering each 
other at right angles: the plane of interfedlion pafling 
longitudinally through the prifms (l). 

Its texture is foliated. Its luftre waxy, 2. Tranf¬ 

parency from 1 toy. Hardnefs 9. Brittle. Sp.gr. 
2.355 to 2.361. Colour milk white. When heated 
flowly, it lofes o. 15 or o. 16 parts of its weight, and falls 
into powder. It effervefees with borax and microcof- 
mic fait, and is reduced to a greenifh opaque mafs. With 
foda it melts into a frothy white enamel. When its 
powder is thrown on a hot coal, it emits a greenifh 
yellow light §. 

A fpecimen analyfed by Weftrum was compofed of 
44 filica, 

20 alumina, 
20 barytes, 

16 water. 

Hauy, 

i ur. de 

lin. N° 
LTiii, a 8c. 

IOO 
Klaproth found the fame ingredients, and nearly in 

Beitrdge, the fame proportions *. 

A variety of ftaurolite has been found only once, 
which has the following peculiarities. 

Its luftre is pearly, 2. Sp. gr. 2.361. Colour 
brownifh grey. With foda it melts into a purplifh and 
yellowifh frothy enamel. It is compofed, according to 
Weftrum, of 47.5 filica, 

12.0 alumina, 
20.0 barytes, 
16.0 water, 

4.5 oxides of iron and manganefe. 

63 
X. AIL. 

'hryfobe- 
fi- 
Kirnf, i. 

■61, 

100.0 

Genus X. 1. asl. 

species 1. Chryfoberyl f. 
Oriental chryfolite of jewellers—Cymophane of Hauy. 
Hitherto this ftone has been found only in Brazil, 

the ifland of Ceylon, and as fome affirm near Nortfchink 

in Siberia. Werner firft made it a diftindl fpecies, and 
gave it the name which we have adopted. It is ufually 

found in round mafles about the fize of a pea, but it is 
fometimes alfo cryflallized. The primitive form of its 
cryftals is a four-fided redangular prifm, whofe height 

ALOGV. 
is to its breadth as to x, and to its thicknefs as Simple 
to 1 *. The only variety hitherto obferved is an eight- Stones* 
Tided prifm, terminated by fix-fided fummitsf. Two of* F^_.v ~8 
the faces of the prifm are hexagons, two are re£langles,f fig. 
and four trapeziums ; two faces of the fummits are rec¬ 
tangles, and the other four trapeziums. Sometimes two 
of the edges of the prifm are wanting, and fmall faces 
in their place J. „ \ Hauy, 

Its texture is foliated. Lamina* parallel to the faces Jour.de 

of the prifm. Luftre 3 to 4. Tranfparency 3 to 4.Min.W* 

Caufes Angle refra&ion. Hardnefs 12. Sp. gr. from XX1* 5* 

3.698 $ to 3.7961 *. Colour yellowifh green, furface § Werner« 
fparkling. It is infufible by the blow-pipe per fe> and** idauy. 

with foda. 

A fpecimen of chryfoberyl, analyfed by Klaproth, 
was compofed of 71.5 alumina, 

18.0 filica, 
6.0 lime, 

1.5 oxide of iron. 

97*° t f Beitrdge, 

Genus X. 2. sal. 64 

species 2. Hyalite*. G.X.i.sa^ 

This ftone is frequently found in trap. It occurs 

in grains, filaments, and rhomboidal mafles. Texture fo.296. 
Hated. Fradure uneven, incliningto conchoidal. Luftre 
glafly (m), 2 to 3. Tranfparency 2 to 3; fometimes, tho’ 

feldom, it is opaque. Hardnefs 9. Sp.gr. 2.11 f. f Kirwan, 

Colour pure white. Infufible at 1500 Wedgewood ; 

but it yields to foda According to Mr Link, it is! iA 
compofed of 57 filica, 

18 alumina, 
15 lime. 

90 and a very little iron §. 

Species 3. JEd elite *. 

§ CrelVs Art* 
rials, 1790. 
a Band. 13 % 

This ftone has hitherto been found only in Sweden jEdelite. 
at Moffeberg and Aulelfors. From this laft place Mr * Kirw. L 

Kirwan, who firft made it a diftindl fpecies, has given *7$. 
it the name, which we have adopted. It was firft men¬ 

tioned by Bergman f. Its form is tuberofe and knotty, f Opufc. vi. 
Texture ftriated ; fometimes refembles quartz. Luftre l01* 
from o to 1. Sp. gr. 2.515 after it has abforbed wa¬ 
ter p Colour light grey, often tinged red; alfo yel-f See Kir- 

lowifh brown, yellowifh green, and green. Before the™*'1** bditt* 

blow-pipe it intumefees and forms a frothy mafs. Acids'* a^* 
convert it into a jelly §. A fpecimen from MofTeberg, § Berg,uu 

analyfed by Bergman, contained *27* 
69 filica, 
20 alumina, 

8 lime, 
3 water. 

1 * Opufc. YU 

A fpecimen from iEdelfors yielded to the fame che-101* 

mill 62 filica, 

18 alumina, 
17 lime, 

4 water. 

ioof f Bid, 

D d 2 Genus 

(l) See allot, your, de Phyf. I 793> P« 1 and 2. 

(m) Hence probably the name hyalite, which was impofed by Werner from and a Jlone. 
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Genus X. 3. sawl. 

species 4. Zeolite (n). . 
This ftone was firft defcribed by Cronftedt in the 

Stockholm Tranfa&ions for 1756. It is found fome- 
times amorphous and fometimes cryftallized. 1 he pri¬ 

mitive form of its cry Hals is a rectangular prifm, whole 
bafes are fquares. The molt common variety is a long 
four-fidcd prifm, terminated by low fourdided pyra¬ 

mids*. T 1 n • rii 
Its texture is ftriated or fibrous. Its 1 uftre is iilky,. 

from 3 to 1. Tranfparency from 2 to 4 ; fometimes 1. 
Hardnefs 6 to 8 ; fomttimes only 4. Abforbs water. 
Sp. gr. 2.07 to 2.3. Colour white, often with a made 
of red or yellow; fomttimes brick red, green, blue. 
When heated, it becomes electric like the tourmaline 

Before the blow-pipe it froths (o), emits a phofpho- 
refeent light, and melts into a white femitranfparent 
enamel, too foft to cut glafs, and foluhle in acids. In 
acids it difTolves flowly and partially without efferve- 
fcence ; and at laft, unlefs the quantity of liquid be too 

great, it is converted into a jelly. 
A fpecimen of zeolite (p),- analyfed by Vauquelm, 

contained S3*00 ^ca’ 
27.OO alumina, 
9.46 lime, 

10.00 water. 

MINERALOGY. Clafsl, 
According to the analyfis of Vauquelin, it is compo- Simple 

fed of 52.0 filica, 
17.5 alumina, | 

9.0 lime, 
18.5 water. 

i ibid. n° 99-0 t- 

xliv.576. species 5. Stilbite. 

Stilbite. This ftone was firft formed int0 a diftin6t fpecies by 
Mr Hauy. Formerly it was confidered as a variety of 

zeolite. 
The primitive form of its cryftals is a re&angular 

prifm, whofe bafes are re&angles. It cryltallizes fome- 
times in dodecahedrons, confifting of a four-Tided prifm 
with hexagonal faces, terminated by four-fided fummits, 
whofe faces are oblique parallelograms; fometimes in 
fix-fided prifms, two of whofe folid angles are wanting, 

* Hauyy and a fmall triangular face in their place *. 
Its texture is foliated. The laminae are eafily fepa- 

xiv^G rated from each other ; and are fomewhat flexible. 
Luftre pearly, 2 or 3 (qJ. Hardnefs inferior to that 

of zeolite, which fcratches ftilbite. Brittle. Sp. gr. 
f Hauy?ibid. 2. ^ c o f. Colour pearl white. Powder bright white, 
N°xxviii. fometjmes with a {hade of red. This powder, when ex« 

pofed to the air, cakes and adheres as if it had abforb- 
ed water. It caufes fyrup of violets to aflume a green 
colour. When (lilbite is heated in a porcelain crucible, 
it fwells up and aflumes the colour and femitranfparen- 
cy of baked porcelain. By this procefs it lofes 0.185 
of its weight. Before the blow-pipe it froths like bo¬ 
rax, and then melts into an opaque white coloured en- 

i Vauquelin, 
ibid. N° 
axxix. - 

97.O* * Hid. 164* 

species 6. Analcime. . Analdme. 

This ftone, which was difeovered by Mr Dolomieu, 

is found cry ft alii zed in the cavities of lava. It was firft 

made a diftind fpecies by Mr Hauy. Mineralogifts 
had formerly confounded it with zeolite. 

The primitive form of its cryftals is a cube. It is 
fometimes found cryftallized in cubes, whofe folid angles 
are wanting, and three fmall triangular faces in place of 

each ; fometimes in polyhedrons with 24 faces. It is 
ufually fomewhat tranfparent. Hardnefs about 8 f 

fcratches glafs {lightly. Sp. gr. above 2. When rubbed, 
it acquires only a fmall degree of eledtricity, and with 
difficulty (r). Before the blow-pipe it melts withoutf- 

frothing, into a white femitranfparent glafsf. 

Genus X. 4. sla. , 86*nd _ 
T XXVI11.278, 

species 7. Lazulite 4. 

This ftone, which is found chiefly in the northern GX4.su, 
parts of Afia, has been long known to mineralogifts by Lazulite.. 

the name of lapis lazuli. This term has been contrail- 
ed into lazulite by Mr Hauy ; an alteration which was 3* 
certainly proper, and which therefore we have adopted. 

Lazulite is always amorphous. Its texture is earthy. 
Its fra&ure uneven. Luftre o. Opaque, or nearly fo. 
Hardnefs 8 to 9. Sp. gr. 2.76 to 2.945 *. Colour * Brffi*. 
blue (s); often fpotted white from fpecks of quartz, 

and yellow from particles of pyrites. 
It retains its colour at ioo& Wedgewood; in a higher 

heat it intumefees, and melts into a yellowiffi black 
mafs. With acids it effervefees a little, and if previ- 

oufly calcined, forms with them a jelly. 
Margraff publilhed an analyfis of lazulite in the Ber¬ 

lin Memoirs for 1758. His analyfis has fince been 
confirmed by Klaproth, who found a fpecimen of it to 

contain 46.0 filica, 
14,5 alumina, 
28.0 carbonat of lime, 

6.5 fulphat of lime, 
3.0 oxide of iron, 

2.0 water. 

f Betircgti 
i. 596. 

ioo.of 

Genus XI. sali. 

species 1. Garnet (t). gXI^sai 

This ftone is found abundantly in many mountains. Garnet, 

It is ufually cryftallized. The primitive form of its 
cryftals 

(n) Kirw. I. 278.— Guettard, IV. 637.—Bucquet, Mem. Sav. Etrang. IX. 57b.—Pelletiery Jour. de PhyJ\ 
XX. 420. 

(o) Hence the name zeolite, given to this mineral by Cronftedt; from to ferment, a Jlone. 
(p) Dr Black was accuftomed to mention, in the courfe of his leftures, that Dr Hutton had difeovered foda 

in zeolite 'This difeovery has not hitherto been verified by any other chemical mineralogift. 
(q_) Hence the name given to this mineral by Hauy,^/2?/£ite, from crh\C«, toJhine. 
(r) Hence the name analcime given it by Hauy, from ava\x<«-, weak. is) Hence the name lazulite, from an Arabian word azul, which fignifies blue. 

t) Kir<w. I. 25*.—Gerhard, Difquifitio phyfico-chymica Granatorum, &c.—Pafumoiy Jour. de Phyf. III. 442- 
— W'ugleb, Ann. de Chim. I. 231. 
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g tbs and cryftals 19 a dodecaliedron whofe Tides are rhombs, with 
| tones. angles of 78° 31 44", and 120° 28' i6/r. The inclina- 

,—v~m' tjon 0f the rhombs to each other is 120°. This dode¬ 

cahedron may be confidered as a four-Tided prifm, ter- 
pjg. io. m|nated by four-fided pyramids *. It is divifible into 

De four parallelopipeds, whofe Tides are rhombs ; and each 

iuy^Jna. of thefe may be divided into four tetrahedrons, whofe 
Cb&1. Tides are ifofceles triangles, equ*d and Timilar to either 
ii-3°5* of the halves into which the rhomboidal faces of the 

dodecahedron are divided by their ftiorter diagonal. The 

Hatty,ibid.integrant molecules of garnet are fimilar tetrahedrons-)*. 
£ Sometimes the edges of the dodecahedrons are wanting, 

and fmall faces in their place ; and fometimes garnet is 
cryftallized in polyhedrons, having 24 trapezoidal faces. 

For a defcriptiou and figure of thefe, and other varie¬ 
ties of garnet, we refer to Rome ds Lijle and Hauy\. 

The texture of garnet, as Bergman firft (hewed, is 

foliated §. Its fradlure commonly conchoidal. Inter¬ 

nal luftre from 4 to 2. Tranfparency from 2 to 4 ; 
fometimes only 1 or o. Caufes Tingle refraction ||. 

Hardnefs from 10 to 14. Sp.gr. 3.75 to 4.188. Co¬ 

lour ufually red. Often attracted by the magnet. Fu- 
fible per fs by the blow-pipe. 

Variety 1. Oriental garnet (u). 

Internal luftre 3 to 4. Tranfparency 4. Hardnefs 
13 to 14. Sp. gr. 4 to 4.188. Colour deep red, in¬ 

clining to violet (x). 
Variety 2. Common garnet. 

FraCture uneven, inclining to the conchoidal. In¬ 

ternal luftre 2 to 3. Tranfparency from 3 to o. Hard¬ 
nefs 10 to 11 ; fometimes only 9. Sp. gr. 3.73 to 4. 
Colour commonly deep red, inclining to violet ; fome¬ 

times verging towards black or olive ; fometimes leek 
green, brown, yellow. 

Variety 3. Amorphous-garnet. 

Stru&ure flaty. Luftre 2. Tranfparency 2 to i. 
Hardnefs 11 to 12. Sp. gr. 3.89. Colour brownifh 
or blackifh red. Found in Sweden, Switzerland, and 

the Eaft Indies/ 
A fpecimen of oriental garnet, analyfed by Klaproth, 

contained 35.75 filica, 
27.25 alumina, 

36.00 oxide of iron, 

0.25 oxide of manganefe. 

99.25* 
A fpecimen of red garnet, analyfed by Vauquelin, 

contained 52.0 filica, 
20.0 alumina, 

17.0 oxide of iron, 

7.7 lime. 

96.7 + 
A fpecimen of black garnet yielded to the fame clie- 

mift 43 filica, 
16 alumina, 

20 lime, 
16 oxide of iron, 

4 moifture* 

Betirtige, 

7,6. 

Jour, de 

ltin. N° 

liv-J7.5- 

73- 991 

A L O G Y. 
Mr Klaproth fount! a fpecimen of Bohemian garnet, 

compofed of 40.00 filica, 
28.50 alumina, 
16.50 oxide of iron, 

10.00 magnefia, 
3.50 lime, 
.25 oxide of manganefe. 

2£3 
Simple 
Stones. 

* Beit rage, 

ii. jx. 98.75* 

species 2. Thumerftone f. ?1 

Yanolite of Lamatherie—Axiniie of Hauy. ' ftore”61" 
This ftone was firftr^defcribed by Mr Schreber, who j. Xtriv. i. 

found it near Balme d’Auris in Dauphine, and gave it 5.73.—Pel- 

the name ofjhorl viole J. It was afterwards found near letter, Jourtu 

Thum in Saxony, in confequence of which Werner^ 

called it thumerjlone. | jye Lijle, 
It is fometimes amorphous ; but more commonly ii, 353. 

cryftallized. The primitive form of its cryftals is a 
rectangular prifm, whofe bafes are parallelograms with 
angles of 101" 32' and 78° 28 The moft ufual va- § Hauy, 

riety is a flat rhomboidal parallelepiped, with two of 

its oppoiite edges wanting, and a fmall face in place ofXXviii.i64. 
each |j. The faces of the parallelopiped are generally |j Fig. »i. 
flreaked longitudinally €J. 

The texture of thumerftone is foliated. Its frafture 
conchoidal. Luftre 2. Tranfparency, when cryftalli¬ 
zed, 3 to 4 ; when amorphous, 2 to 1. Caufes fimple 
refradtion*. Hardnefs 10 to 9. Sp. gr. 3.2956. Co- * Hauy, ibid* 
lour clove brown ; fometimes inclining to red, green, 

grey, violet, or black. Before the blow-pipe it froths 
like zeolite, and melts into a hard black enamel. With 
borax it exhibits the fame phenomena, or even when the 
ftone is fimply heated at the end of a pincer-)-. t Havquelh, 

A fpecimen of thumerftone, analyfed by Klaproth, 

contained 52.7 filica, axiii* j. 
25.6 alumina, 

9.4 lime, 

9.6 oxide of iron with a trace of 

— manganefe. 
97.3 J t Beltrdge, 

A fpecimen, analyfed by Vauquelin, contained u. ia6. 

44 filica, 

18 alumina, 
29 lime, 

14 oxide of iron, 
4 oxide of manganefe. 

5 Jour, de 

Min. ibid. 

72 

99 § 
species 3. Prehnite (y). 

Though this ftone had been mentioned by Sage |[,prehr4te. 
Rome de Lifle ^[, and other min.eralogifts, Werner was || Miner, u 

the firft who properly diftinguifhed it from other mine-232* 

rals, and made it a diftindt fpecies. The fpecimen which $ 
he examined was brought from the Cape of Good Hope11* 
by Colonel Prehn ; hence the name prehnite, by which 
he diftinguifhed it. It was found near Dunbarton by 

Mr Grotehe * ; and fince that time it has been obfer- * Ann. de 

ved in other parts of Scotland. Cb im .213 

It 

(u) This feems to be the carbuncle (ave^) of Theophraftus, and the carbunculus garamanticus of other ancient 

writers. See Hill’s Theophrajlus, p. 74. and 77r 
(x) Hence, according to many, the namt garnet (in Latin granatus), from the refemblance of the ftone in co¬ 

lour to the bloffoms of the pomegranate. 
(y) Kirw. I. 274.—Hajfenfratz, Jour. de Phyf. XXXII. 81ibid. XXXIV. 446.*— Klaproth. Beob 

der Berlin, 2 Band. 211. And Ann. de Chim. I. 201. 
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It is both amorphous and cryflallized 1 he cryftals 

are in groups, and confuted ; they teem to be four- 
fided prifms with dihedral lummits *.. Sometimes they 
are irregular fix-fided plates, and fometiines flat rhom- 

boidal parallelopipeds. 
Its texture is foliated. Fra&ure uneven. Internal 

luflre pearly, fcarcely 2. Tranfparency 3 to 2. Hard- 
f HauytU,id.ntfs g to I0# Brittle. Sp. gr. 2.6969+* Colour 

apple green, or greenifh grey. Before the blow-pipe it 
froths more violently than zeolite, and melts into a 
brown enamel. A fpecimen of prehnite, analyfed by 

Klaproth, was compofed of 
43.83 filica, 
30.33 alumina, 
18.33 lime, 
5.66 oxide of iron, 

1.16 air and water. 

\ Ann. de 
Cbm. i. 
208. 

99-311 
Whereas Mr HafTenfratz found in another fpecimen 

50.0 filica, ' 
20.4 alumina, 
23.3 lime, 

4.9 iron, 
.9 water, 
*5 magnefia. 

§ Ibid, and 

^our. de 
Pbyf. N° 
xxxii. 8 r. 

73 
Thallite. 
|j Cryftallog, 
ii. 401. 

1 Hauy, 

your, de 
Min. N° 
xxviii 271. 
* fig. 22. 
f Rome de 
dj'tfle, ibid. 
and Hauy, 

Jour. dc 
Min. N° 
XXX. 415. 

t ffauy.ziid 

De/cotils. 
Hid. 

§ Ibid. N° 
XXX. 410. 

Clafs r, 
Simple 
Stones. 

100.0 § 

species 4. Thallite* 

Green Jhorl of Dauphine of De Lille [|.—Delphinite of 
Saufiure. 

This flone is found in the Allures of mountains ; and 
hitherto only in Dauphine and on Chamouni in the Alps. 

It is fometimes amorphous, and fometimes cryftalli* 
zed. The primitive form of its cryftals is a re&angu- 
lar prifm, whofe bafes are rhombs with angles of 1140 
37', and 6 s'° 23' The moft ufual variety is an elon¬ 
gated four-fided prifm (often flattened), terminated by 
four-fided incomplete pyramids * ; fometimes it occurs 
in regular fix-fided prifms+. The cryftals are often 
very (lender. 

Its texture appears fibrous. Luftre inconfiderable. 
Tranfparency 2 to 3, fometimes 4; fometimes nearly 
opaque. Caufes Tingle refra&ion. Hardnefs 9 to 10. 

Brittle. Sp. gr. 3.4529 to 3.46. Colour dark green (z). 
Powder white or yellowim green, and feels dry. It 

does not become ele&ric by heat. Before the blow¬ 
pipe, froths and melts into a black flag. With borax 
melts into a green bead +. 

A fpecimen of thallite, analyfed by Mr Defcotils, 
contained 37 filica, 

27 alumina, 
17 oxide of iron, 
14 lime, 

1.5 oxide of manganefe. 

9 6-5# 

Y. 
Gesus XII. I. am a. 
species 1. Cyanite *. 

Sappare of Saufiure. . 

This flone was firft deferibed by Mr Saufiure the fori, G.Xlt.AM8i 
who gave it the name of fappare\. It is commonly Cyanite. 
found in granite rocks. The primitive form of its cry- * Kino.u 

ftals is a four-fided oblique prifm, whofe Tides are inch- 

ned at an angle of 103°. The bafe forms with one fide ^y;IIXV> 
of the prifm an angle of 1030 ; with another an angle 0(39. 
77°. It is fometimes cryflallized in Ax-Aded prifms +. t Jour.de 

Its texture is foliated. Laminae long. Fragments 

long, fplintery. Luftre pearly, 2 to 3. Tranfparency \Hauyt 

of the laminae 3. Caufes Angle refra&ion §. Hardnefs Jour, de 
6 to 9. Brittle. Sp.gr. from 3.092 to 3.622 ||. Feels 
fomewhat greafy. Colour milk white, with {hades of*™11,4?2* 
fky or pruffian blue (a); fometimes bluifh grey ; fome-1 
times partly bluifh grey, partly yellow ifh or greenifh grey. 

Before the blow-pipe it becomes almoft perfe&ly 

white ; but does not melt. According to the analyfig 

of SaufTure, it is compofed of 
66.92 alumina, 

13.25 magnefia, 
12.81 filica, 
5.48 iron, 

1.71 lime. 

IOO.17* # * Jour.de 

Cyanite has alfo been analyfed by Struvius and Her- Pbyf.ibil 

mann, who agree with SaufTure as to the ingredients; 

but differ widely from him and one another as to the 
proportions. 

Hermann. 
- - 30 alumina, 

- - 39 magnefia, 
- - 23 filica, 
- - 2 iron, 
- ’ - 3 lime. 

f CreWs An¬ 
nals t 1790. 
J Ibid. 

75 

96-51 97$ 
Genus XII. 2. msa. 

species 2. Serpentine(b). 

This flone is found in amorphous raafies. Its frac- g. Xlf. 2. 

ture is fplintery. Luftre o. Opaque. Hardnefs 6 to msa. 

7. Sp. gr. 2.2645 to 2.709. Feels rather foft, almoft ^erPent^nft 
greafy. Generally emits an earthy fmell when breath¬ 

ed upon. Its colours are various fhades of green, yel¬ 
low, red, grey, brown, blue: commonly one or two co¬ 

lours form the ground, and one or more appear in fpots 
or veins (c). 

Before the blow-pipe it hardens and does not melt. 
A fpecimen of ferpentine, analyfed by Mr Chenivix* 

contained . 34.5 magnefia, 

28.0 filica, 

23.0 alumina, 
4.5 oxide of iron, 
0.5 lime, 

10.5 water, 

ioi. of Genus § Ann. It t 

CbimJXMto 
199. 

(z) Hence the name thallite given it by Lametherie, from a green leaf. 
(a) Hence the name cyanite, impofed by Werner. 

^~MarSraI Mem. Berlin, 1759, P-3—-^yea, Jour, de Phyf. XIII. 46—Mayer, Crell't 

_(<?) Hence the name ferpentine, given to the Hone from a fuppofed refemblance in colours to the Hein of 
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Stone?‘ species i. Potftone *, 
~ *6 This (tone Is found in nefts and beds* and is always 

G,XIH. amorphous. Its ftru&ure is often flaty. Texture un- 
msai. dulatmgly foliated. Luftre from i to 3. Tranfpa- 

rency from 1 to o ; fometimes 2. Hardnefs 4 to 6. 
Brittle. Sp. gr. from 2.8531 103.023. Feels grea- 
fy. Sometimes abforbs water. Colour grey with a 

{bade of green, and fometimes of red or yellow ; fome¬ 
times leek green ; fometimes fpecked with red. 

Potftone is not much affe&ed by fire ; and has there¬ 
fore been made into utenfils for boiling water; hence 

its name 

Potftone. 
Kirzu. i. 

5J- 

A fpecimen of the fame variety yielded Mr Hsep- 
ner 12.92 oxide of iron, 

37.50 filica, 
4.17 alumina, 

43-75 magnefia, 
1.66 lime. 

2I5 
Simple 
Stones, 

100.0 * * Saujfure*/ 

A fpecimen of the fecond variety, analyfed by the 

17 
Chlorite, 
Kir zv. i, 

47. 

According to Wiegleb, 

tains 38 

38 

7 
5 
1 
1 

90 

the potftone of Como con- 
magnefia, 
filica, 

alumina, 
iron, 

carbonat of lime, 

fluoric acid. 

species 2. Chloritef. 

This mineral enters as an ingredient into different 
mountains. It is fometimes amorphous, and fometimes 
cryftallized in oblong, four-fided, acuminated cryftals. 

Its texture is foliated. Its luftre from 0 to 2. O- 

paque. Hardnefs from 4 to 6; fometimes in loofe 
fcales. Colour green. 

Variety 1. Farinaceous chlorite. 
Compofed of fcales fcarcely cohering, either heaped 

together, or invefting other ftones. Feels greafy. Gives 
an earthy fmell when breathed on. Difficult to pulve- 
rife. Colour grafs green ; fometimes greenifh brown ; 
fometimes dark green, inclining to black. Streak white. 

When the powder of chlorite is expofed to the blow¬ 

pipe it becomes brown. Before the blow-pipe, farina¬ 
ceous chlorite froths and melts into a dark brown glafs; 

\ Faugueliny with borax it forms a greenifh brown glafs J. 

Variety 2. Indurated chlorite. 

mix. 16-j, This variety is cryftallized. Luftre 1. Hardnefs 6. 
* Feel meagre. Colour dark green, almoft black. Streak 

mountain green. 

Variety 3. Slaty chlorite. 

Structure flaty. Fragments flatted. Internal luftre 
I to 2. Hardnefs 5. Colour greenifh grey, or dark 
green inclining to black. Streak mountain green. 

A fpecimen of the firft variety, analyfed by Vauque- 

lin, contained 43.3 oxide of iron, 

26.0 

fame chemift, contained 

10.15 oxide of iron, 
41.15 filica, 

6.13 alumina, 
39.47 magnefia, 

1.50 lime, 
1.50 air and water. 

99.90 + f CrelVrAn* 

On the fuppofition that thefe analyfes are accurate, nals>*19°% 

the enormous difference between them is a demonftra- 
tion that chlorite is not a chemical combination, but a 
mechanical mixture. 

1 8 
Genus XIV. slaw. G.X1W 

species 1. Siliceous fpar (d). slam 

This ftone has been found in Tranfylvania. It is Sihceoiisr 

cryftallized in a or *6 fided prifms, channelled tranf- ^ 
verfely, and generally heaped together. Its texture is 
fibrous. Its luftre filky, 2. Its colours white, yellow, 
green, light blue. According to Bindheim, it contains 

61.1 filica, 
21-7 lime, 

6.6 alumina, 
5.0 magnefia, 
1.3 oxide of iron, 
3.3 water. 

99.O * 

Genus XV. samli. 

species 1. Argillite f . 
Argillaceous jhijlus—Common Jlate. 

This ftone conftitutes a part of many mountains. 

§ Ann. de 
Cbim, XXX. 

I06, 

*5-5 
8.0 
2.0 

4*9 

98.8 § 

filica, 
alumina, 

magnefia, 

muriat of potafs, 
water. 

Bcrr.vu 
104. 

79 
G XV. 
SAMLI. 

Argillite. 
Its ftrudlure is flaty. Its texture foliated. Fra&ure t Kimv.u 

fplintery. Fragments often tabular. Luftre, moft com- 2 3 4* 

monly filky, 2 ; fometimes o. Tranfparency from o to 
r. Hardnefs from 5 to‘8. Sp. gr. from 2.67 to 2.88. 
Does not adhere to the tongue. Gives a clear found 
when ftruck. Often imbibes water. Streak white or 
grey. Colour moft commonly grey, with a fhade of 
blue, green, or black; fometimes purplilh, yellowifh 
mountain green, Brown, bluifh black : fometimes ftriped 
or fpotted with a darker colour than the ground. 

It is compofed, according to Kirwan, of filica, alu¬ 
mina, magnefia, lime, oxide of iron. In fome varieties 

the 

(d) Is this the tremolite of Lowitz from the lake Baikal in Siberia ? If fo, the name of the genus ought to be 
slm ; for he found it contain no alumina According to his analyfis, it was compofed of 

52 filica, 
20 lime, 

12 carbonat of lime, 
12 magnefia, 

96 
The 
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G. XVII. 

BM. 
Kiffekil. 
J Kinvans 

Min. i. 144. 

§ ^ignegg. 
Philof. 

Mag. iii. 
165. 
* Klaproth* 

miner 

the lime is waiting. Several varieties contain a confi- 

derable quantity of carbonaceous matter. 

Genus XVI. sl'acmi. 
species 1. Smaragdite. 

This {lone was called fmaragdite by Mr Sauffure, 
from fome refernblance which it‘has to the emerald. 
Its texture is foliated. The laminae are inflexible. 
Fra&ure even. Hardnefs 7. Colour in fome cafes 
fine green, in others it has the grey colour and metallic 
luftre of mica: it affumes all the (hades of colour be¬ 

tween thefe two extremes *. 
According to the analyfis of Vauquelin, it is compo- 

fed of 5C.0 filica, 
13.0 lime, 
11.0 alumina, 

7.5 oxide of chromum, 

6.0 magnefia, 
5.5 oxide of iron, 
1.5 oxide of copper. 

94*5 t 
Genus XVII. sm. 

Species i. Kiffekil J. 
Myrfen—Seafrolh. 

This mineral is dug-up near Konie in Natolia, and 

is employed in forming the bowls of Turkifh tobacco 
pipes. The fale of it fupports a large monaflery of 
dervifes eftablifhed near the place where it is dug. It 
is found in a large fiflure fix feet wide, in grey calcare¬ 
ous earth. The workmen affert, that it grows again 
in the fiflure J, and puffs itfelf up like froth (e). This 
mineral, when frefh dug, is of the confidence of wax ; 
it feels loft and greafy ; its colour is yellow ; its fp. gr. 
1.600 * : when thrown on the fire it fweats, emits a 
fetid vapour, becomes hard, and perfectly white. 

According fo the analyfis of Klaproth, it is cotr.po* 

fed of 50.50 filica, 
17.25 magnefia, 
25.00 water, 
5.00 carbonic acid, 

. 50 lime. 

Simple 
Stones, 

4 Beit r age t 

ii. 17 a. 
82 

Steatites. 

A L O G Y. Cm l 
a tint of other colours j the foliated commonly green. 

Does not melt per fe before the blow-pipe. , 
Variety 1. Semi-indurated fteatites. "r J 

Texture earthy. Fra&ure fometimes coarfe fplin- 
tery. Luftre o. Tranfparency o, or fcarce r. Hard¬ 
nefs 4 to 5. Abforbs water. Takes a polifli from the 
nail. Colour white, with a fhade of grey, yellow, or 

green ; fometimes pure white ; fometimes it contains 
dendritical figures ; and fometimes red veins. 

Variety 2. Indurated fteatites. 

Fra&ure fine fplintery, often mixed with imperfe&ly 

conchoidal. External luftre 2 to 1 ^internal o. Tranf¬ 

parency 2. Often has the feel of foap. Abforbs wa¬ 
ter. Colour yeliowifli or greenifh grey ; often veined 

or fpotted with deep yellow or red. 
Variety 3. Foliated or ftriated fteatites. 

The texture of this variaty is ufually foliated ; fome¬ 
times ftriated. Fragments cubiform. Luftre 3. Tranf- 

parency 2 to 1. Hardnefs 6 to 7. Colour leek green, 
pafling into mountain green or fulphur yellow. Streak 
pale greenifh grey. When heated to rednefs, it becomes 

grey ; and at I47Q Wedgewood, it forms a grey porous 

porcelain mafs*. * Kirv)cnt 

A fpecimen of fteatites, analyfed by Klaproth, con- *• 155» 

tained 59.5 filica, 
30.5 magnefia, 

2.5 iron, 
5.5 water. 

98.O 'I' I Beitragty 

A fpecimen of white fteatites, analyfed by Mr Che-ii. 179. 

nevix, contained 60.00 filica, 
28.50 magnefia, 

3.00 alumina, 

2.50 lime, 
2.25 iron. 

I Brijfon 

96.251 t Ann.de 

Chini. 

XXviii. 20G. 

83 
g. xvi rr. 

MSI. 

98.25 f 

species 2. Steatites (f). 
Though this mineral was noticed by the ancients, 

little attention was paid to it by mineralogifts, till Mr 
Pott publifhed’his experiments on it in the Berlin Me¬ 

moirs for 1747. 
It is ufually amorphous, but fometimes it is cryftalli- 

zed in fix-fided prifms. Its texture is commonly earthy, 
but fometimes foliated. Luftre .from o to 2. Tranf¬ 
parency from o to 2. Hardnefs 4 to 7. Sp. gr. from 
2.61 to 2.794 J;. Feels greafy. Seldom adheres to 
the tongue. Colour ufually white or grey ; often with 

Genus XVIII. msi. 

species i. Chryfolite (g). 
Peridot of the French—Topaz of the ancients. 

The name chryfolite was applied, without diferimina-Chryfolite. 

tion, to a great variety of ftones, till Werner defined it 
accurately, and confined it to that ftone which the 
French chemifts diftinguifh by the appellation of peri¬ 

dot. This ftone is the topaz of the ancients ; their 

chryfolite is now called topaz *. * PHnit,lib 
Chryfolite is found fometimes in unequal fragments, 37. c. 8. 

and fometimes cryftallized f. The primitive form of itsf Fig. 23 

cryftals is a right angled parallelopiped J, whofe length, j 

breadth, and thicknefs, are as 5, yT, \/5 §. . 
The texture of the chryfolite is foliated. Its frac-you^de 

cure conchoidal. Its internal luftre from 2 to 4. Its Min N° 
tranfparency from 4 to 2. Caufes double refradlion.xxviii. 

Hardnefs^1, 

The carbonat of lime was only mechanically interpofed between the fibres of the ftone. See Pallasy Neu. Nord. 

Beitrdge, 6 Band, p. 146. 
(e) Hence the name kiff-kily or rather kejf-kelli, a clay froth,” or “ light clay.” 

(f) Kir<w. I. 151.—Potty Mem. Berliny 1747, p. 57.—Wieglehy Jour, de Phyf XXIX. 60.—Lavotfter, 
Mem. Par. 1778, 433. 

(g) Kirw. I. 262—Cartheufer, Min, g^.—Dolomieu, Jour. de Min, N°xxix. 365.—La Metherky Nouv, 
Jour, de Phyf, I. 397. 



Drder I. 
Sarths and Hardnefs 9 to 10. 

, 3*45* 

MINER 
Sp. gr. from Brittle. Sp.gr. from 3.269 to 

Stones- 3.45. Colour green. It is infufible at 150°, but lofes 

TlCir. Min.lts tranfparency> and becomes blackifh grey *. With bo- 
, Z53’. rax it melts without effervefcence into a tranfparent glafs 

of a light green colour. Infufible with mierocofrtiic 
I Yaujuelin, fait f and fixed alkali J. 
inn. de 

Zhim. xxi. Variety I. Common chryfolite. 
>7-. Found in Ceylon, and South America, and in Bo- 

\Co™bert' ^emia, ami*dft fand and gravel j. Luftre 3 to 4. Tranf- 
jw, ’ parency 4 to 3. Colour yellowifh green, fometimes ver- 
Min. N° ging to olive green, fometimes to pale yellow. 
;xii. 20. 
■ Kirwans Variety *1. Olive chryfolite—Olivine *. 

W/«.i. . Found commonly among traps and bafalts ; fometimes 

i’n Fmall grains, fometimes in pretty lar^e pieces ; but 

IfeWy.Hx.11 has not been oblerved in cryftals. Luftre 2 to 3. 
;p7. Tranfparency 3 to 2. Colour olive green. 

The firft variety, according to the analyfis of Kla¬ 
proth, is compofed of 41.5 magnefia, 

38.5 filica, 

19.0 oxide of iron. 

Klaproth's ~" 
hitrage, i. 99*° t 
03. According to that of Vanquelin, it is compofed of 

* 51.5 magnefia, 

38.0 filica, 

9.5 oxide of iron. 

A L o G Y. 

Ann de 

•him. ibid. 
99.0 x 

The fecond variety, according to the analyfis of Kla¬ 
proth, is compofed of 37.58 magnefia, 

50.00 filica, 
11.75 oxide of iron, 

.21 lime. 

Bdtrage, 99.54 § 

84 . Species 2. Jade (h). 

ade. This ftone was formerly called lapis naphriticus, and 

was much celebrated for its medical virtues. It is found 
in Egypt, China, America, and in the Siberian and 
Hungarian mountains. It is fometimes adhering to 
rocks, and fometimes in detached round pieces. 

Its furface is fmootli. Its fradlure fplintery. Ex¬ 
ternal luftre o, or fearce 1 ; internal waxy, 1. Tranf¬ 

parency from 2 to 1. Hardnefs 10. Not brittle. Sp. 
gr. from 2.95 to 2.9829 ; or, according to Saufliire, 

t4) 3 389* Feels greafy. Looks as if it had imbibed 
oil. Colour dark leek green, or verging towards blue ; 

in fome prominences inclining to greenifh or bluifh 
white. When heated it becomes more tranfparent and 
brittle, but is infufible per fe. According to Hoepfner, 
it is compofed of 47 filica, 

38 carbonat of magnefia, 
9 iron, 

4 alumina, 
2 carbonat of lime. 

100 

This is the ftone in which the inhabitants of New 
Zealand make into hatchets and other cutting inftru- 
ments. 

(h) Kirw. I. 171.—Bar to! in, De Lapide Nephritico.- 
Hijl. Nat. de la Sutffe, I. 2^1. 

(1) Kirw. I. 159.—Bergman, IV. 160—Plot, Phil 
ibid. III. 367. 

Suppl. Vol. II. Part I. 

. 217 
Genus XIX. sml. simple 

species 1. Afbeftus (1). , Stones‘ , 
This mineral was well known to the ancients. They S5 

even made a kind of cloth from one of the varieties, G. XiX. 

which was famous among them for its incombuftibility. SML* 
It is found abundantly in moft mountainous countries, Aibeftas. 

and no where more abundantly than in Scotland. 

It is commonly amorphous. Its texture is fibrous. 
Its fragments often long fplintery. Luftre from o to 

2 ; fometims 3, and then it is metallic. Tranfparency 
from o to 2. Hardnefs from 3 to 7. Sp. gr. from 

2.7 to o.6bo6. Abforbs water. Colour ufually white 
or green. Fufible per fe by the blow-pipe. 

Variety 1. Common afbeftus. 

Luftre 2 to 1. Tranfparency 1. Hardnefs 6 to 7. 
Sp. gr. 2.577 to 2.7. Teels fomewhat greafy. Colour 

leek green ; fometimes olive or mountain green ; fome¬ 
times greenifh or yellowifh grey. Streak grey. Pow¬ 
der grey. 

Variety 2. Flexible afbeftus. 
Amiantus. 

Compofed of a bundle of threads flightly cohering. 
Fibres flexible. Luftre 1 to 2, fometimes 3. Tranf- 
paVency 1 to 2, fometimes o. Hardnefs 3 to 4. Sp. 
gr. before it abforbs water, from 0.9083 to 2.3134; 

after abforbing water, from 1.5662 to 2.3803 *. Feels* Brijfau 
greafy. Colour greyifh or greenifh white ; fometimes 
yellowifh or filvery white, olive or mountain green, pale 
fiefli red, arid mountain yellow. 

Variety 3. Elaftic afbeftus. 

Mountain cork. 
This variety has a ftrong refemblance to common 

cork. Its fibres are interwoven. Luftre commonly o« 

Opaque. Hardnefs 4. Sp. gr. before abforbing wa¬ 
ter, from 0.6806 to 0.9933 > after abforbing water, 

from 1.2492 to 1.3492. Feels meagre. Yields to the 
fingers like cork, and is fomewhat elaftic. Colour white ; 

fometimes with a fhade of red or yellow; fometimes 
yellow or brown. 

A fpecimen of the firft variety from Dalecarlia, an- 
alyfed by Bergman, contained 

63.9 filica, 

16.0 carbonat of lime, 

1^.8 carbonat of magnefia, 
6.0 oxide of iron, 

1.1 alumina. 

99.8 * 

A fpecimen of the fecond variety yielded to the fame 170^’ ^ 
chemift 64.0 filica, 

17.2 carbonat of magnefia, 
13.9 carbonat of lime, 
2.7 alumina, 
2.2 oxide of iron. 

100.0 t t Kid. p, 
A fpecimen of the third variety contained, according i63* 

to the fame analyfis, 56.2 filica, 

26.1 carbonat of magnefia, 
12.7 carbonat of lime, 
3.0 iron, 

2.0 alumina. 

_ 100.0 § Twelve 5 ibid. p. 

—Lehman, Nov. Comm. Petropol. X. 381._HoepfnerJI/0# 

Tranf. XV. 1051—AW, Jour, de Phyf. II. 62.-4 \ 

E e 



2l8 MINER 
Earth< and Twelve different fpecimens of afbeilus, analyfed by 

Stones. Bergman, yielded the fame ingredients, dnteiing a little 

their proportions *. 

species 2. Afbeftinite (k). 

This ftone is amorphous. Texture foliated or broad 

ftriated. Luftre filky, 3. Tranfparency 1 to 2. Hard- 
nefs 5 to 6. Sp. gr. from 2.806 to 2.880. Colour 
white with (hades of red, yellow, green or blue. At 
150° Wedgevvood it melts into a green glafs. 

Genus XX. 1. silm. 

species T. Pyroxen. 
This ftone is found abundantly in lava and other vol¬ 

canic produ&ions (l). It is always cryftallized. The 
primitive form of its crvftals is an oblique angled prifm, 
whofe bafes are rhombs with angles of 92° 18', and 
37'42'f. It generally crvftallizes in eight-fided prifms, 
terminated by dihedral fummits J. Its texture is folia¬ 
ted. Hardnefs 9. Colour black ; fometimes green. 
Powder green ifh grey §. Commonly attracted by the 
magnet *. Scarcely fufible by the blow pipe f. With 

§ Vauquelinborax it melts into a yellowifh glafs, which appears red 

tutZreyWe it is hot J. 
T * A-A‘ the analyfis of Vauquelin 

52.QO filica, 
14.66 oxide of iron, 
13.2c lime, 
10.00 magnefia, 

3.33 alumina, 

2.00 oxide of manganefe, 

87 
G. XX. 1. 

SILM. 

Pyroxen. 

f Hauy, 
Jour, de 

Min. N° 
xxviii. 2,69. 
j De Life, 

ii. 398. 

$ Vauquelin. According to 
pofed of 

it is com- 

f Uid. 

Simple 
Stones. 

§Jourd* 95.19$ 
ikTin.N* species 2. Afbeftoid*. 

XXX,]^SI72‘ This ftone has obtained its name from its fimilarity 

Albchoid. to common afbeftus. It is amorphous. Its texture 
* Kirovan, is foliated or ftriated. Its luftre common or glaffy, 
i. 166, from 2 to 3. Tranfparency from o to 1. Hardnefs 

6 to 7. Sp. gr. from 3 to 3.3.1. Colour olive or leek 
green ; when decompofmg, brown. Before the blow¬ 
pipe it melts per fe into a brown globule. With bo- 

*Macquart,T'dX ^ f°rms a violet-coloured globule verging towards 
Ann.de hyacinth*. According to the analyfis of Mr Mac- 
Chim. xxii. quart, it is compofed of 46 filica, 

* 20 oxide of iron, 
11 lime, 

xo oxide of manganefe, 
8 magnefia. 

951 

A L O G Y. Glafs I, 
Genus XX. 2, smil. . 

species 3. Shorlaceous adinolite (m). . t 

This ftone cryftallizes in four or fix fided prifms, 
thicker at one end than the other ; hence it has been G. XX. a. 
called by the Germans jirahljlein, “ arrow-ftone.” The smil. 
cryftals fometimes adhere longitudinally. FraAure®^0™^* 
hackly. External luftre glaffy, 3 to 4; internal, 1 to 
2. Tranfparency from 2 to 3 ; fometimes 1. Hard¬ 

nefs from 7 to 10. Sp. gr. 3.023 to 3.45. Colour 

leek or dark green. 
This ftone is often the matrix of iron, copper, and 

tin ores. # t ^ 
species 5. Lamellar adinolite. Lamellar 

This ftone refembles hornblende. It is amorphous.a&inolite, 
Texture foliated. Luftre various in different places, 

Tranfparency o, or fcarce 1. Sp. gr. 2.916. Colour 
dark yellovviih or greenilh grey. 

species 6. Glaffy adinolite. Glafly atth 

This ftone is found amorphous, compofed of fibres nohu. 

adhering longitudinally, or in (lender four or fix fided 
prifms. Texture fibrous. Fragments long fplintery, 

fo (harp that they can fcarcely be handled without in¬ 
jury. External luftre glaffy or filky, 3 to 4 ; internal 
O. Tranfparency 2. Exceedingly brittle. Sp. gr. 
2.95 to 2.493. Colour leek green ; fometimes verging 
towards greenifh or filver white ; fometimes ftained, 

with yellowifh or brownifh red. According to Berg¬ 

man it is compofed of 72.0 filica, 
12.7 carbonat of magnefia, 

6.0 carbonat of lime, 

7.0 oxide of iron,, 
2.0 alumina. 

§ Opufc, 

171. 

91 
G.XXI.s 

There is a variety of this fpecies which Kiman calls 
metalliform afbeftoid. Its luftre is femimetallic, 3. 
Opaque. Hardnefs 8 to 9. Sp. gr. 3.356., Colour 

}Ktr’wan s grey, fometimes inclining to red %. 
Min. i. 167. 

99.7 § § Opufc. iv." 

Genus XXI. sl. 

species i. Shiftole hornftone *. 
The ftrudure of this ftone is Oaty. Luftre from oShiftofe 

to 1. Commonly opaque. Hardnefs 9 to 10. Sp. *jcirwn, 
gr. from 2.596 to 2.641. Colour dark bluifh or black-u ^o$. 

ifh grey. Infufible per fe. 
Variety 1. Siliceous fhiftus. 

Commonly interfeded by reddilh veins of iron ftone. 

Fradure fplintery. Luftre o. Tranfparency from o 

to 1. 
Variety 2. Bafanite or Lydian ftone. 

Commonly interfeded by veins of quartz. Fradure 
even ; fometimes inclining to conchoidal. Luftre fcarce 
I. Hardnefs 10. Sp. gr. 2.596. Powder black. 

Colour greyifh black. 
This, or a ftone fimilar to it, was ufed by the an¬ 

cients as a touchftoue. They drew the metal to be ex¬ 
amined along the ftone, and judged oft its purity by 

the 

(k) Klrnv. Min. I. 1.65. Is this the tremollte of Werner? It certainly is not the tremollte of the French 
mineralogifts. 

(l) Hence the name pyroxen given it by Hauy ; from jire> and hvor, a Jlranger. It means, as he himfelf 
explains it, a Jlranger In the regions of fire. By this he means to indicate, that pyroxen, though prefent in lava, 
is not a volcanic produdion. 

(m) In this and the following fpecies we have followed Mr. Kirwan’s new arrangement exadly, without even 
venturing to give the fynonimes of other authors. The deferiptions which have been given are fo many and in- 
comtfiete, and the minerals themfelves are ftili fo imperfedly known, and have got fo many names, that no part 
of mineralogy is in a ftate of greater confufion. 
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5rder I. MIN 
irths and the colour of the metallic ilreak. On this account 
Stones, they called it /3aa«* r, They called it alfo Ly- 

’ 11 dianjlone, becaufe, as Theophraftus informs us, it was 
found moil abundantly in the river Tmolus in Lydia *. 

A fpecimen of the firft variety, analyfed by Wieg- 
leb, contained 75.0 filica, 

10.0 lime, 

4.6 magnefia, 
3.5 iron, 
5.2 carbon. 

98.3 
This fpecies is rather a mechanical mixture than a 

chemical combination. 

Genus XXII. zs. 
species i. Zircon f. 

Jargon—Hyacinth. 
This Hone is brought from Ceylon, and found alfo 

in France, Spain, and other parts of Europe. It is 

commonly cryftallized. The primitive form of its cry- 
flals is an o&ahedron ;£, compofed of two four-fided py¬ 
ramids applied bafe to bafe, whole lides are ifofceles 

triangles (n). The inclination of the Tides of the fame 
pyramid to each other is 1 240 12'; the inclination of 
the Tides of one pyramid to thofe of another 82° 50'. 
The folid angle at the apex is 730 44' §. The varieties 
of the cryftalline forms of zircon amount to feven. In 

Tome cafes there is a four-fided prifm interpofed be¬ 
tween the pyramids of the primitive form ; fometimes 
all the angle® of this prifm are wanting, and two Tmall 

triangular faces in place of each ; fometimes the cry¬ 
stals are dodecahedrons, compofed of a flat four-fided 

prifm with hexagonal faces, terminated by four-fided 
fummits with rhomboidal faces || ; fometimes the edges 
of this prifm, fometimes the edges where the prifm and 
fummit join, and fometimes both together, are wanting, 
and we find fmall faces in their place; For an accurate 

defcription and figure of tliefe varieties, we refer to Mr 
Hauy f. 

The texture of the zircon is foliated. Internal luftre 
3. Tranfparency from 4 to 2. Caufes a very great 
double refraction. Hardnefs from 10 to 16. Sp. gr. 

from 4.2 to 4.165 *. Colour commonly reddifh or yel- 
lowifh ; fometimes it is limpid. 

Before the blow-pipe it lofes its colour, but not its 

tranfparency. With borax it melts into a tranfparent 
glafs. Infufible with fixed alkali and microcofmic fait. 

i; The variety formerly called hyacinth is of a yel- 
lowifh red colour, mixed with brown. Its furface is 
fmooth. Its luftre 3. Its tranfparency 3 to 4. 

# 2 The variety formerly called jargon of Ceylon, is 
either grey, greenifh, yellowifh brown, reddifh brown, 
or violet. It has little external luftre. Is fometimes 
nearly opaque. 

The firft variety, according to the analyfis of Vau- 
quelin, is compofed of 64.5 zirconia, 

32.0 filica, 

2.0 oxide of iron. 

9«-jt 

Fig. 26. 

Ibid. 

Ibid. 

A L O G Y. 
A fpecimen analyfed by Klaproth contained 

70.0 zirconia, 
25.0 filica, 

0.5 oxide of iron. 

95-5 
The fecond variety, according to Klaproth, who dif-h 231 

covered the component parts of both thefe ftone,§, con¬ 
tains 60.0 zirconia, 

31.5 filica, 
. 0.5 nickel and iron. 
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Order II. SALINE STONES. 

Under this order we comprehend ’all the minerals Genera, 
which confift of an earthy bafis combined with an acid. 
They naturally divide themfelves into five genera. We 
ftiall defcribe them in the following order. 

I. CALCAREOUS SALTS. 

Carbonat of lime, 
Sulphat of lime, 
Phofphat of lime, 
Fluat of lime, 

Borat of lime. 

II. BARYT1C SALTS. 

Carbonat of barytes, 
Sulphat of barytes. 

III. STRONTIT1C SALTS. 

Carbonat of ftrontites, 

Sulphat of ftrontites. 

IV. MAGNESIAN SALTS. 

Sulphat of magnefia. 

V. ALUMINOUS SALTS. 

Alum. 

Genus I. calcareous salts. G. l^Cal* 

This genus comprehends all the combinations of limecareous 
and acids which form a part of the mineral kingdom. faJts. 

species I. Carbonat of lime. Cartanat 
No other mineral can be compared with carbonat ofo/lime. 

lnne in the abundance with which it is fcattered over 
the earth. Many mountains conlift of it entirely, and 
hardly a country is to be found on the face of the globe 
where, under the names of limeftone, chalk, marble, 
fpar, it does not conftitute a greater or fmaller part of 
the mineral riches. 

It is often amorphous, often ftala&itieal, and often 
cryftallized. The primitive form of its cryflals is a pa- 
rallelopiped, wliofe Tides are rhombs, with angles of 770 

S0' and 1020 30' J. Its integrant molecules have thefFig. a8. 
fame form. The varieties of its cryftals amount to more 
than 40 ; for a defcription and figure of which we re- 

krto Rome de Lijle* ^ Hauy (o). . CryM.u 
When cryftallized, its texture is foliated ; when amor- 4:97. 

phous, its ftruAurc is fometimes foliated, fometimes 
ftriated, fometimes granular, and fometimes earthy. Its 

E c 2 luftre 

(n) Let ABC (fig. 27.) be one of the fides. Draw the perpendicular BD'; then AB = c, BD = 4 AD = s 
(o) EJfai d’une Theorie, &e. p. 15.—Jour. de Phyf. 1793, Auguft, p 114.— Jour. d'HlJl. Nat. 1702. Febru- 

ary, p. 148. Ann. de Chim. XVII. 249. &c.-Jour, de Min. N§ XXVIIL 304. J 19 ' * 
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Earths and luftre varies from o to 3. Transparency from 0 to 4. 

Stones. jt caufes double refraction ; and It Is the only mineral 

----'which caufes double refraCtion through two parallel 
faces of the cryftal. Hardnefs from 3 to 9. _ Sp. gr. 
from 2.315 to *2.78. Colour, when pure, white. Ef- 
fervefces violently with muriatic acid, and diifolves com¬ 
pletely, or leaves but a fmall refiduum. The folution 

is colourlefs. 
This fpecies occurs in a great variety of forms ; and 

therefore has been fubdivided into numerous varieties. 

All thefe may be conveniently arranged under two ge¬ 

neral divifions. 

I. Soft carbonat of lime. 

Variety 1. Agaric mineral. 
Mountain milk, or mountain meal of the Germans. 

This variety is found in the clefts of rocks, or the 
bottom of lakes. , It is nearly in the hate of powder ; 
of a white colour, fometimes with a (hade of yellow ; 

and fo light that it almoft floats on water. 
Variety 2. Chalk. 

The colour of chalk is white, foinetimes with a (hade 

of yellow. Luftre o. Opaque. Hardnefs 3 to 4. Sp. 
gr. from 2.315 to 2 657. Texture earthy. Adheres 
(lightly to the tongue. Feels dry. Stains the fingers, 
and marks. Falls to powder in water. It generally 
contains about of alumina, and of water • the 

reft is carbonat of lime. 
Variety 3. Arenaceous limeftone. 

Colour yellowifh white. Luftre 1. Tranfparency 1. 

So brittle that fmall pieces crumble to powder between 
the fingers. Sp. gr. 2.742. Phofphorefces in the dark 
when fcraped with a knife, but not when heated. It 
confifts almoft entirely of pure carbonat of lime. 

Variety 4. Teftaceous tufa. 
The colour of this variety' is yellowifh or greyifh 

white. It is exceedingly porous and brittle; and is ei¬ 
ther compofed of broken (hells, or refembles mortar 
containing (hells ; or it confifts of fiftulous concretions 
varioufly ramified, and refembling mofs. 

II. Indurated carbonat of lime. 
Variety 1. CompaCl limeftone. 

The texture of this variety is compadt. It has little 
luftre ; and is moft commonly opaque. Hardnefs 5 to 
8. Sp. gr. 1.3^64 to 2.72. Colour grey, with vari¬ 
ous fhades of other colours. It moft commonly con¬ 
tains about y^th alumina, oxide of iron, &c. ; the reft 
is carbonat of lime. This variety is ufually burnt as 
lime. 
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Variety 5. Swine ftone. Saline 

Texture often earthy.. FraCture often fplintery. Stone9y> 

Luftre 1 to o. Tranfparency o to I. Hardnefs 6 to 
7. Sp. gr. 2.701 to 2.7121. Colour dark grey, of 
various (hades. When fcraped or pounded it emits an 

urinous or garlic fmell. 
Variety 6. Oviform. 

This variety confifts of a number of fmall round bo¬ 

dies, clofely compacted together. Luftre o. Tranfpa¬ 

rency o or 1. Hardnefs 6 to 7. 

species 2. Sulphat of lime. 

Gypfum—Selenite. 
This mineral is found abuudantly in Germany, 

France, England, Italy, &c. 
It is found fometimes in amorphous mafies, fometimes 

in powder, and fometimes cryftallizcd. The primitive 

form of its cryftals, according to Rome de Lifle, is a 
decahedron *, which may be conceived as two four-fided * Fig. 1% 
pyramids applied bafe to bafe, and which, inllead of 
terminating in pointed fummits, are truncated near their 

bafes ; fo that the Tides of the pyramids are trapeziums, 
and they terminate each in a rhomb. Thefe rhombs 
are the largeft faces of the cryftal. The angles of the 
rhombs are 520 and 158°. The inclination of two op- 
pefite faces of one pyramid to the two fimilar faces of 

the other pyramid is 145°* that of the other faces 11 of. ■{■ Cryjlau 
Sometimes fome of the faces are elongated ; fometimes h M4* 

it cryftallizes in fix-fided prifms, terminated by three 
or four-fided fummits, or by an indeterminate number 
of curvilinear faces. For a defeription and figure of 

thefe varieties, we refer to Rome de Lifle J. J IbiL 
The texture of fulphat of lime is moft commonly fo¬ 

liated. Luftre from o to 4. Tranfparency from o to 
4. It caufes double refraCtion. Its hardnefs does not 

exceed 4. Its fp. gr. from 1.872 to 2.311. Colour 
commonly white or grey. 

Before the blow-pipe; it melts into a white enamel, 

provided the blue flame be made to play, upon the edges 
of its laminae. When the flame is direCted againft its 

faces, the mineral falls into powder $. j LeLiew 
It does not effervefee with muriatic acid, except it bc jour.de 

impure ; and it does not diffolve in it. Min- W 
The following varieties of this mineral are defervingxxvlU* ^ 

of attention. 

Variety 1. Broad foliated fulphat. 
Texture broad foliated. Luftre glafty, from 4 to 2. 

Tranfparency from 4 to 3. Hardnefs 4. Sp. gr. 
2.311. Colour grey, often with a (hade of yellow. 

Variety 2. Granularly foliated limeftone. 
StruClure fometimes flatv. Texture foliated and gra¬ 

nular. Luftre 2 to 1. Tranfparency 2 to 1. Hard¬ 

nefs 7^0 8. Sp.gr. 2.71 to 2.8376. Colour white, 
of various (hades from other colours. 

Variety 3. Sparry limeftone. 

Structure fparry. Texture foliated. Fragments 
rhomboidal. Luftre 2 to 3. Tranfparency from 2 to 
4 ; fometimes 1. Hardnefs 5 to 6. Sp. gr. from 2.693 
to 2.718. Colour white ; often with various (hades of 
other colours. To this variety belong all the cryftals 
of carbonat of lime. 

Variety 4. Striated limeftone. 
Texture ftriated or fibrous. Luftre 1 to o. Tranf¬ 

parency 2 to 1. Hardnefs 5 to 7. Sp. gr. commonly 
from 2.6 to 2.77. Colours various. 

Variety 2. Grano^-foliated fulphat. 
Texture foliated, and at the fame time granular; fo that 

it eafily crumbles into powder. Luftre 2 to 3. Tranf¬ 
parency 2 to 3. Hardnefs 4 to 3. Sp. gr. from £.274 to 

2.3ID. Feels foft. Colour white or grey, often with 
a tinge of yellow, blue, or green ; fometimes flefh red* 
brown, or olive green. 

Variety 3. Fibrous fulphat. 
Texture fibrous. Fragments long fplintery. Luftre 

2 to 3. Tranfparency 2 to 1 ; fometimes 3. Hardnefs 
4. Brittle. Sp. gr. 2.300. Colour white, often with 
a (hade of grey, yellow, or red ; fometimes flefti red, and 
fonifcimes honey yellow ; fometimes feveral of thefe co¬ 

lours meet in ftripes. 
Variety 4. CompaCt fulphur. 

Texture compaCt. Luftre x or o. Tranfparency 2 to 
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;rjis and j, fometimes o. Hardnefs 4* Sp. gr. from. 1.872 to 
Sroues. 2.288, Feels dry, but not liarfh. Colour white, with a 

fliade of grey, yellow, blue, or green; fometimes yellow; 

fometimes red ; fometimes fpotted, llriped, or veined* 
Variety 5. Farinaceous fulphat. 

Of the confidence of meal. Luftre o. Opaque. 
Scarcely finks in water. Is not gritty between the teeth. 

Feels dry and meagre. Colour white. When nested 

below rednefs, it becomes of a dazzling white. 

It is cry* 

98 
hofpat of 

ne. 

Fig- 30. 

Hatty, 
our. de 

lie. N° 
cviii. p. 

13. 

Kg. 31* 

species 3. Phofphat of lime. 
j/fpitite—Phafphnrite—Chryfolite,—of the French. 
This fubflance is found in Spain, where it forms 

whole mountains, and in different parts of Germany. 
Jt is fometimes amorphous, and fometimes cryflallized. 

The primitive form of its cryftals is a regular fix-iided 
prifm *. Its integrant molecule is a regular triangular 

prifm, whofe height is to a fide of its bafe as 1 to V" 2 j*. 
Sometimes the edges of the primitive hexagonal prilin 
are wanting, and lmall faces in their place ; fometimes 

there are fmall faces inflead of the edges which termi¬ 
nate the prifm ; fometimes thefe two varieties are unit¬ 
ed ; fometimes the terminating edges and the angles of 

the prifm are replaced by fmall faces J ; and fometimes 

Iiauyjbid.the prifm is terminated by four iided pyramids 
Its texture is foliated. Its fra&ure uneven, tending, 

to cotichoidal. External luftre from 2 to 3, internal 
3 to 2. Tranfparency from 4 to 2. Caufes fingle re- 

fra&ion. Hardnefs 6 to 7. Brittle. Sp. gr. from 
2.8249 -o 3.2x8. Colour commonly green or grey ; 

fometimes brown, red, blue, and even purple. 
It is infulible by the blow-pipe. When its powder 

is thrown upon burning coals, it emits a yellowifh green 
phofphorefcent light. It is foluble in muriatic acid 
without effervescence or decompofition, and the folation 

often homes gelatinous. 

species 4. Fluatoflime* 

luat of Fluor. 
This mineral is found abundantly in different coun¬ 

tries, particularly in Derbyfhirc. It is both amorphous 

and cryflallized. 
The primitive form of its cryftals is the regular o&o- 

hedron ; that of its integrant molecules the regular te- 

ff^i^trahedron ||. The varieties of its cryftals hitherto oh- 
.3*3/ ferved amount to 7. Thefe are the primitive o&ohe- 

dron ; the cube ; the rbomboidal dodecahedron ; the 

cubo o&ohedron «[j, which has both the faces of the cube 
and of the odohedron ; the o&ohedron wanting the 

edges; the cube wanting the edges, and either one 
* Kg.33. face;*, or two faces in place of each. For a defeription 

Ibid. and figure of thefe we refer to Mr Hauy\. 
The texture of float of lime is foliated. Luftre from 

2 to 3, fometimes o. Tranfparency from 2 to 4, fome¬ 
times x. Caufes fingle refraction. Hardnefs 8. Very 

brittle. Sp. gr. from 3.0943 to 3.1911. Colours nume¬ 
rous, red, violet, green, red, yellow, blackifh purple. Its 
powder thrown upon hot coals emits a bluifh or greenifh 

light. Two pieces cf it rubbed in the dark phofpho- 
refee. It decrepitates when heated. Before the blow¬ 

pipe it melts into a tranfparent glafs .§ 
It admits of a polifh, and is often formed into vafes 

and other ornaments. 

species 5. Borat of lime. 
Boraciie. 

This mineral has been found atlva Ikberg near Lu- 

pig. 32. 

- Ibid. 
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neburg, feated in a bed of fulphat of lime. 
ftallized. The primitive form of its cryflals is the,_ 
cube*. In general, all the edge3 and angles of the 
cube are truncated ; fometimes, however, omy the al-y^wr. de 

ternate angles are truncated f. The fize of the cryftals Mhn Nq 

does not exceed half an inch. 3^^ 
The texture of this mineral is compact. Its fraClnre ^ 

is flat conchoidal. External lufte 3 ; internal, greafy, tt'ejhum. 

2. Tranfparency from 2 to 3. Hardnefs 9 to 10. Sp. 
gr. '2.566. Colour greyifh white, fometimes pafling in¬ 

to greenifh white or purplifh. 
When heated it becomes eleClric ; and the angles of 

the cube are alternately politive and negative J. . t Hauy^bid. 
Before the blow-pipe it froths, emits a greenifh light, dc 

59- 
and is converted into a yellowifh enamel, garnifhed with 

fmall points, which,, if the heat be continued, dart out 

in fparks §. 
According to Weftrum, 

nent parts, it contains 68 

13 
11 

§ LeLievre, 
who difeovered its compo- jour. de 

boracic acjd, Min. ibid. 

magnetia, 

lime, 
alumina, 

filica, 

06 f f An./* 
V 11 Cbim. li. 

SPECIBS 6. Nitrat of lime. . 116. 

Found abundantly mixed with native nitre. For a Nitrat^of 

defeription fee the article Chemistry in this Supple- j-me> 

merit, nQ 672. joz 

Genus II. barytic salts. ™t!c falts. 
This genus comprehends the combinations of barytes 

with, acids. 

species I. Carbonat of barytes. Carbonato£ 

Wltherite. < # barytes* 
This mineral was difeovered by Hr Withering ; hence 

Werner has given it the name of witherile. It is found 
both amorphous and cryflallized. ^ The cryftals are oc- 
tohedrons or dodecahedrons, confiding of four or fix 

fided pyramids applied bafe to bafe ; fometimes the fix- 
fided pyramids are feparated by a prifm ; fometimes fe¬ 

deral of thefe prifms are joined together in the form of 

a liar. 
Its texture is fibrous. Its fra&ure conchoidal. Its 

fragments long fplintery. Luftre 2. Tranfparency 2 

to 3. Hardnefs 5 to 6. Brittle. Sp. gr. 4.3 to 4*338- 
Colour greenifh white. When heated it becomes opaque. 
Its powder phofphorefces when thrown 011 burning 

coals*. # . . ** 
It is foluble with effervefeence in muriatic acid. The 

folution is colourlefs. 
According to Pelletier it contains 

62 barytes, 
22 carbonic acid, 

16 water. 

loot f Jour, di 
' , Min. N° 

species 2. Sulphat of barytes. xxi. p. 46* 

Bor0[denite. j 

This mineral is found abundantly in many countries, ^rytes. 
particularly in Britain. It is fometimes in powder, of¬ 

ten in amorphous maffes, and often cryflallized. The 

primitive form of its cryftals is a re&angular prifm, 
r * whofe 

Hauyw 
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Earths and whofe bafes are rhombs, with angles of 1010 30'and lefs tranfparent. HardneTs 5, Sp. gr, from 3. 51 to Aggregate? 

Srones. The van*etics Qf its cry Hals are very nurae* 3*96. Colour moft commonly a fine Iky blue ; fome- --v—- 

times reddilh ; fometimes white, or nearly colourlefs 

Klaproth found a fpecimen of this mineral from Penn- Jour.iZ* 
*Hauy, Efrous- For a defeription and figure of them we refer 
faid'une to Rome de L\]le f and Hauy The moft common va- 
‘7^for/t’,&c.n'eties are the odtohedron with cuneiform fummits, the 
p. ny. 
t Cryfl.ll, i, 
588. 
t Ibid, and 
Ann. de 

dim. xii. 2 

fix or four fried prifm, the liexangnlar table with be¬ 
velled edges. Sometimes thefe cryftals are needle form. 

Its texture is commonly foliated. Luftre from 0 to 
2. Tranfparency from 2 to o; in fome cafes 3 or 4. 
Hardnefs from 5 to 6. Sp. gr. from 4.4 to 4.44. Co¬ 
lour commonly white, with a fhade of yellow, red, blue, 
or brown. 

When heated it decrepitates. It is fufible perfe by 
the blue flame of the blow-pipe, and is converted into 
fulpluirat of barytes. Soluble in no acid except the 
fulphuric ; and precipitated from it by water. 

Variety 1. Foliated fulphat. 
Luftre 3 to 3> Tranfparency from 4 to 2, fome¬ 

times 1. Colours white, reddilh, bluilh, yellowifh, 
blackifh, greenifh. Mr Werner fubdivides this variety 
into three, according to the nature of the texture. Thefe 
three fubdiviflons are granularly foliated, Jlraightfoliated, 
curve foliated. ' 

Variety 2. Fibrous fulphat. 
Texture fibrous ; fibres converging to a common 

centre. Luftre filky or waxy, 2. Tranfparency 2 to 
1. Hardnefs 5. Colours yellowifh, bluifh, reddilh. 

Variety 3. Compadl fulphat. 
Texture compact. Luftre o to 1. Tranfparency 1 

to 0. heels meagre. Almoft conftantly impure. Co¬ 
lours light yellow, red, or blue. 

Variety 4. Earthy fulphat. 
In the form of coarfe dufty particles, llightly cohe¬ 

ring. Colour reddilh or yellowifh white. 

Genus III. Strontitic Salts. 

This genus comprehends all the combinations of 
ftrontites and acids which form a part of the mineral 
kingdom. 

ro5 . species I. Carbonat of ftrontites 

Carbonat of mjneral was firft difeovered in the lead mine of 
ftrontites, Srontion in Argylefhire ; and fince that time it is faid 

to have been difeovered, though not in great abundance, 
in other countries. It is found amorphous, and alfo cry- 
ftallized in needles, which, according to Hauy, are re¬ 
gular fix-fided prifms. 

Its texture is fibrous; the fibres converge. Fra&ure 
uneven. Luftre 2. Tranfparency 2. Hardnefs 5. Sp. 
gr. from 3.4 to 3.66. Colour light green. Does not 
decrepitate when heated. Before the blow-pipe be¬ 
comes opaque and white, but does not melt. * With 
borax it efFervefces, and melts into a tranfparent colour¬ 
lefs glafs. EfFervefces with muriatic acid, and is totally 
diflolved, The folution tinges flame purple. 

species 2. Sulphat of ftrontites. 
Celfline. 

This mineral has been found in Pennfylvania, in Ger¬ 
many, in France, in Sicily, and Britain. It was firft 
difeovered near Briftol by Mr Clay field. There it is 
found in fuch abuudauce, -that it has been employed in 
mending the roads. 

fylvania compofed of 58 ftrontites, 
42 fulphuric acid. 

36. 
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This genus comprehends the combinations of magne-xxxvii. 6, 
fia and acids which occur in the mineral kingdom. On- 
ly two fpecies have hitherto been found; namely, 

species r. Sulphat of magnefia. 

It is found in Spain, Bohemia, Britain, &c.; and 3UIpint of 
enters into the compofition of many mineral waters. magnefia. 

For a defeription of it, we refer to Chemistry, n° 
633. in this Suppl. 

no 
-r-, j Nitrat of 
Tor a de- magnefia. 

to 5 
G. III. 

Strontitic 
falts. 

to 7 
Sulphat of 
ftrontites. 

IOO ||. J Beitrfa 

According to the analyfis of Mr Clayfield, the ful-K 97* 
phat ftrontites found near JBriftol is ccfmpofed of 

58.25 ftrontites, 
41.75 fulphuric acid of 2.24, and a little iron ^J. ^ ^ 

cholfons 

100.00 Journal. 
According to the analyfis of Vauquelin, the fulphat 

of ftrontites found at Bouvron in France, which was 
contaminated with .1 of carbonat of lime, 16 compofed 
of 54 ftrontites, 

45 fulphuric acid. 

108 
G. IV. 

Magnefiaa 
Salts. 

species 2. Nitrat of magnefia* 

Found fometimes affociated with nitre, 
feription fee Chemistry, n° 674, 

Genus V. aluminous salts. in 

This genus comprehends thofe combinations of alu-GLV. Alu¬ 

mina and acids which occur in the mineral kingdom, minous 6 falts. 

species f. Alum. m 

This fait k found in cryftals, in foft maffes, in flakes, Alum, 
and invifibly mixed with the foil. For a defeription, 
we refer to Chemistry, n° 636. 

Order III. AGGREGATES. 

This order comprehends all mechanical mixtures of 
earths and ftones found in the mineral kingdom. Thefe 
are exceedingly numerous : the mountains and hills, 
the mould on which vegetables grow, and indeed the 
greater part of the globe, may be confidered as compo¬ 

fed of them. A complete defeription of aggregates be¬ 
longs rather to geology than mineralogy. It would be 

improper, therefore, to treat of them fully here. But 
they cannot be altogether omitted ; becaufe aggre¬ 

gates are the firft fubftances which prefent themfelves to 
the view of the practical mineralogift, and becaufe, 

without being acquainted with the names and compo¬ 
nent parts of many of them, the moft valuable minera- 
logical works could not he underftood. 

Aggregates may be comprehended under four divi-Divifioft of 

It o ccnr* 1 1 A uons : i. Mixtures of earths ; 2. Amorphous fragments aggregates 

cryftal,are moftVnZ^ i^K ^ °fftoneS aSSluti"at«' together ; 3. Cr^ftallized ftones, 
rhomboida! cubes Its Z/t beVe.lle^ *?blej’ fo™etllnes either agglutinated together or with amorphous ftones ; 

CUbeS- Its texture 18 follated- More or 4. Aggregates formed by fire. It will be exceeding^ 

Convenient 
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trths and convenient to treat each of thefe feparately. 

.therefore divide this order into four fedtions 

Sect. I. Aggregates of Earths. 

N E R 
We (hall 

114 
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b 

The mod common earthy aggregates may be com¬ 
prehended under the following genera : 

1. Clay, 

2. Colorific earths, 
3. Marl, 

4. Mould. 

Genus I. clay. 

Clay is a mixture of alumina and filica in various 
proportions. The alumina is in a date of an impalpable 

powder ; but the lilfca is almod always in fmall (tones, 
large enough to be didinguifhed by the eye. Clay, 

therefore, exhibits the character of alumina, and not of 
filica, even when this lad ingredient predominates. The 
particles of filica are already combined with each other; 
and they have fo drong an affinity for each other that 
few bodies can feparate them ; whereas the alumina, not 
being combined, readily difplays the characters which 

didinguifh it from other bodies. Befides alumina and 
filica, clay often contains carbonat of lime, of magnefia, 
barytes, oxide of iron, &c. And as clay is merely a 

mechanical mixture, the proportion of its ingredients is 
exceedingly various. 

Clay has been divided into the following fpecies: 

species 1. Porcelain day. 
Its texture is earthy. It6 ludre o. Opaque. Hard- 

nefs 4. Sp. gr. from 2.23 to 2.4. Colour white, 

fometimes with a (hade of yellow or red. Adheres 
(lightly to the tongue. Feels foft. Falls to powder in 
water. 

A fpecimen, analyfed by Hafienfratz, contained 
62 filica, 
19 alumina, 

12 magnefia, 

7 fulphat of barytes. 

Ann, de 

w. xiv. 
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A fpecimen, analyfed by Mr Wedgewood, contained 
60 alumina, 

2o filica, 
12 air of water. 

92 
ommon species 2. Common clay, 
ay. Its texture is earthy. Ludre o. Opaque. Hard* 

nefs 3 to 6. Sp. gr. 1.8 to 2.68. Adheres fiightly 
to the tongue. Often feels greafy. Falls to powder in 
water. Colour, when pure, white; often tinged blue 
or yellow. 

Variety 1. Potter’s clay. 
Hardnefs 3 to 4. Sp. gr. 1.8 to 2. Stains the fin¬ 

gers fiightly. Acquires fome polifh by friction. Co¬ 
lour white ; often with a tinge of yellow or blue ; fome¬ 
times brownifh, green ifh, reddifh. Totally diffufible in 
water; and, when duly moidened, very du&ile. 

Variety 2. Indurated clay. 

Hardnefs 5 to 6. Does not diffufe itfelf in water, 

but falls to powder. Difcovers but little du&ility. Co¬ 

lours grey, yellowidi, bluifh, greenifh, reddifh, brown¬ 
ifh. 
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Variety 3. Shidofe clay. Aggregates 

Structure fiaty. Sp. gr. from 2.6 to 2.68. Feels —v—1 
fmooth. Streak white or grey. Colour commonly 

bluifh, or yellowifh grey ; fometimes blackifh, reddifh, 
greenifh. Found in drata, ufually in coal mines. 

d his variety is fometimes impregnated with bitumen. 
It is then called bituminousJJjale. 

species 3. Lithomarga. , 

Texture earthy. Fradure conchoidal. Ludre from ^ 
o to 2. Opaque. Hardnefs 3 to 7. Sp. gr. when* ’ 
pretty hard, 2.815. Surface fmooth, and feels foapy, 
Adheres drongly to the tongue. Falls to pieces, and 
then to powder, in water ; but does not diffufe itfelf 
through that liquid. Fufible per fi into a frothy mafs. 

Variety 1. Friable lithomarga. 
Formed of fcaly particles fiightly cohering. Ludre 

1 to o. Hardnefs 3 to 4. Exceedingly light. Feels 
very fmooth, and afiumes a polifh from the nail. Colour 
white; fometimes tinged yellow or red. 

Variety 2. Indurated lithomarga. 
Hardnefs 4 to 7. The fofter forts adhere very drong¬ 

ly to the tongue when newly broken ; the harder very 

moderately. Colours grey, yellow, red, brown, blue. 

A fpecimen of lithomarga from Ofmund, analyfed by 
Bergman, contained 60.0 filica, 

11.0 alumina, 

5.7 carbonat of lime, 
4.7 oxide of iron, 

0.5 carbonat of magnefia, 
18.0 water and air. 

99-9 * Opu/c. iv, 
species 4. Bole. 118 

^ Texture earthy. Fracture conchoidal. Ludre o. Bolc* 
Tranfparency fcarce 1. Hardnefs 4. Sp. gr. from 1.4 

to 2. Acquires a polifh by fri&ion. Scarcely adheres 
to the tongue. Feels greafy. Colour yellow or brown ; 
fometimes red ; fometimes fpotted. 

The lemnian earth which belongs to this fpecies, ac¬ 
cording to the analyfis of Bergman, contains 

47,0 filica, 

19,0 alumina, 

6.0 carbonat of magnefia. 
5.4 carbonat of lime, 
5.4 oxide of iron, 

17.0 water and air. 

99-8 t 
If * 

species 5. Fullers earth. II9 

Texture earthy. Structure fometimes fiaty. Frac- Fuller*■ 
ture imperfe&ly conchoidal. Ludre o. Opaque. Hard- earth* 
nefs 4. Receives a polifh from fri&ion. Does not ad¬ 

here to the tongue. Feels greafy. Colour ufually 
light green. 

A.fpecimen from Hampfhire, analyfed by Bergman, 
contained 51.8 filica, 

25.0 alumina, 

3.3 carbonat of lime, 
3.7 oxide of iron, 

0.7 carbonat of magnefia. 
15.5 moidure. 

This 

100.0 $ | liidi 159*. 
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G. II. Co¬ 
lorific 
earths. 

i*i 

Red chalk. 

miner 
This earth is nfed by Mm ““‘" Wj 

Stone,. of their cloth before they apply foap- II 18 efle“t , 
----fullers earth that the particles of Mica' be very fine, 

otherwife they would cut the cloth. Any clay, pof- 

felfed of this laft property, may he confidered as fullers 
earth ; for it is the alumina alone which adds upon th 
cloth, on accouut of its ftrong afhmty for greafy fub- 

(lances. 

Genus II. Colorific Earths. 

The minerals belonging to this genus coniitt ot clay, 

mixed with fo large a quantity of lome colouring ingre¬ 
dient as to render them ufeful as paints. I he colour- 

•ing matter is commonly oxide of iron, and fome m 

charcoal. 

species i. Red chalk. 
Reddle. 

Texture earthy. Frafture conchoidal. Luftre 0. 

Opaque. Hardnefs 4. Sp. gr. inconfiderable. Co- 

lour dark red. A 
Feels rough. Stains the fingers. Adheres to the 

tongue. Falls to powder in water. Does not become 
duftile. When heated it becomes black, and at 159 
Wedgewood melts into a greenilh yellow frothy ename . 

Compofed of clay and oxide of iron. 

species 2. Yellow chalk. 
Texture earthy. Fra&ure conchoidal. Hardneis 3. 

Sp. gr. inconfiderable. Colour ochre yellow. 
Feels fmooth or greafy. Stains the fingers. Ad¬ 

heres to the tongue. Falls to pieces in water. When 
heated becomes red ; and at i56« Wedgewood melts 

into a brown porous porcelain. 
According to Sage, it contains 

50 alumina, 
40 oxide of iron, 
10 water, with fome fulphuric acid. 

ICO * 

species 3. Black chalk. 
Stru£lure flaty. Texture earthy. Fragments fplin- 

tery. Ludre o. Opaque. Hardnefs 5. Sp.gr. 2.144 

to 2.277. Colour black. Streak black. 
Feels fmooth. Adheres (lightly to the tongue. Does 

not moulder in water. When heated to rednefs it be- 

comes reddifh grey. 
According to Wiegleb, it is compofed ot 

64.50 filica., 
11.25 alumina, 
11.00 charcoal, 
2.75 oxide of iron, 

7.50 water. 
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Yellow 
chalk. 

9* Mem. 

Far. 1779, 

3I3‘ 
123 

Black 
• chalk. 

A L O G Y. ciafs I. 
carbonat confiderably exceeds the other ingredient, is Aggregate 

called marl. . .. , 
Its texture is earthy. Lullre O. Opaque, Hard- 

nefs from 4 to 8 ; fometiroes in powder. -Sp. gr. from 
1.6 to 2.877. Colour ufually grey, often tinged with 

other colours. Effervefces with acids. 
Some marls crumble into powder when expoled to the 

air ; others retain their hardnefs for many years. 
Marls maybe divided into two fpecies : 1. Thofe 

which contain more filica than alumina ; 2. Thofe which 
contain more alumina than filica. Mr Kirwan has call¬ 
ed the fnft of thefe ftliceous, the fecond argillaceous, 
marls. Attention Ihould be paid to this diftinftion 

when marls are ufed as a manure. 
126 

Genus IV. Mould. G-W* 

By mould is meant the foil on which vegetables grow.Mould* 
It contains the following ingredients : filica, alumina, 

lime, magnefia (fometimes,), iron, carbon derived from 
-decayed vegetable and animal fubflances, carbonic acid, 

and water. And the good or bad qualities of foils de¬ 
pends upon a proper mixture of thefe ingredients. The 
filica is feldom in the (late of an impalpable powder, but 
in grains of a greater or fmaller fize i Its chief ufe feems 
to be to keep the foil open and pervious to moiflure. 
If we pafs over the carbon, the iron, and the carbonic 

acid, the goodnefs of a foil depends upon its being able 
to retain the quantity of moiflure which is proper for 

the nourifhment of vegetables, and no more. Now the 
retentive power of a foil increafes with the proportion 

of its alumina, lime, or magnefia, and dimimfhes as the 
proportion of its filica increafes. Hence it follows, that 
in a dry country, a fertile foil (hould contain lefs filica, 
and more of the other earths, than in a wet country. . 

Giobert found a fertile foil near Turin, where it 

rains annually 30 inches, to contain 
From 77 to 79 filica, 

9 — 14 alumina, 
5 — 12 lime. 

Hear Paris, where it rains about 20 inches annually, 

Mr Tillet found a fertile foil to contain 

Coarfe fand 25 
Fine fand 21 

— 46.0 filica, 
16.5 alumina, 
37.5 lime. 

I Ann. de 97‘00 i* 

Ckim.xxx. SPECIES 4. Green earth. 

13‘i*4 Texture earthy. Ludre o. Opaque. Hardndfs 6 

Green to 7. Sp. gr. 2.637. Colour green. 
earth. Commonly feels fmooth. Does not (lain the fingers. 

Often falls, to powder in water. When heated it be¬ 
comes reddifli brown ; and at 147^ Wedgewrood melts 

into a compact glafs. 
Compofed of clay, oxides of iron, and nickel. 

125 Genus III. Marl. 

<G.l[I.Marl« ^ mixture of carbonat of lime and clay, in which the 

100.0* # * Kimva* 

The varieties of mould are too numerous to admit an0« Manures 

accurate defeription : we (hall content ourfelves, there¬ 

fore, with mentioning the mod remarkable. ’ 

species I. Band. * Sand. 

This confids of fmall grains of filiceous Hones not 

cohering together, nor foftened by water. When the 

grains are of a large fize, the foil is called gravel. 
i*8 

species 2. Clay. claP 
This confids of common clay mixed with decayed ve¬ 

getable and animal fubdances. 

129 

species 3. Loam. Loam* 

Any foil which does not cohere fo flrongly as clay, 

but more drongly than chalk, is called loam. ^here 

are many varieties of it. The following are the mo 

common. 
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Till. 

rder HI. MINER 
Variety f. Clayey loam ; called alfg frong, cold} 

and heavy, loam. 
It confills of a mixture of clay and coarfe fand. 

Variety 2. Chalky loam. 
A mixture of clay, clialk, and coarfe fand ; the chalk 

predominating. 

Variety 3. Sandy loam. 

A mixture of the fame ingredients ; the fand amount¬ 
ing to .8 or .9 of the whole. 

species 4. Till. 
Till is a mixture of clay and oxide of iron. It is of 

a red colour, very hard and heavy. 

Sect II. Aggregates of Amorphous Stones. 

The aggregates which belong to this fe&ion confift 
of amorphous fragments of ftones cemented together. 
They may be reduced to the following genera : 

1. Sandftone, 

2. Puddingllone, 

3. Amygdaloid, 
131 4. Breccia. 

.I.Sand- Genus I. Sandstone. 

Small grains of fand, confiding of quartz, flint, horn- 
ftone, filiceous fhiftus, or felfpar, and fometimes of mi¬ 

ca, cemented together, are denominated fandftones. 
They feel rough and fandy ; and, when not very hard, 

eafily crumble into fand. The cement or bails by which 
the grains of fand are united to each other is of four 

kinds ; namely, lime, alumina, filicaj iron. Sandftones, 
therefore, may be divided into four fpecies. 

alcareouf. species t. Calcareous fandftones. 

Calcareous fandftones are merely carbonat of lime or 
marl, with a quantity of fand interpofed between its 

particles. Though the quantity of fand, in many cafes, 

far exceeds the lime, calcareous fandftones are fometimes 
found cry ft alii zed ; and, in feme cafes, the cryftals, as 

might be expe&ed, have fome of the forms which dif- 
tinguifh carbonat of lime. Thus the calcareous fand- 

ftone of Fountainbleau is cryftallized in rhomboidal 
tables. It contains, according to the analyfis of Laf- 
fone 62.5 filiceous fand, 

37.5 carbonat of lime. 
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Calcareous fandftones have commonly an earthy tex¬ 
ture. Their furface is rough. Their liardnefs from 6 

to 7. Their fpecific gravity about 2.5 or 2.6. Their 
colour grey ; fometimes yellowifh or bro\Yn. They are 

* fometimes burned for lime. 
*33 

luminous. 

iliceous. 

species 2. Aluminous fandftones. 
The bafts of argillaceous fandftones is alumina, or 

rather clay. Their ftru&ure is often flaty. Their tex¬ 
ture is compact, and either fine or coarfe grained, ac¬ 
cording to the fize of the fand of which they are chief¬ 

ly compofed. Their hardnefs is from 6 to 8, or even 
9. Their colour is ufually grey, yellow, or brown. 

They are often formed into mill-ftones, filtering- 
ftones, and coarfe whet-ftones. 

species 3. Siliceous fandftones. 
Siliceous fandftones confift of grains of fand cement¬ 

ed together by filica, or fome fubftance which confifts 

chiefly of filica or flint. They are much harder than 
any of the other fpecies. 

Suppl. Vol, II. Part I. 

A L O G V. 
Sometimes ftones occur, confifling of grains of lime Aggregate* 

cemented together with filica. Thefe ftones are alfo de- v—V'™'1 
nominated filiceous fandftones. 

135. 
species 4. Ferruginous fandftones. Ferrugi- 

The iron which a&s as a cement in ferruginous fand-nous* 
ftones is not far from a metallic ftate. When iron is 
completely oxidated, it lofes the property of a£ling as 
a cement. This is the reafon that ferruginous fand¬ 
ftones, when expofed to the air, almoft always crumble 
into powder. 

The colour of ferruginous fandftones is ufually dark 
red, yellow, or brown. The grains oi fand which com- 

pofe them are often pretty large. Their hardnefs is 
commonly inconfiderable. 

136 
Genus II. Pudding Stone. G. Ir. Pud- 

Pebbles of quartz, flint, or other iimilar ftones of adingftone, 

round or eliptical form, from the fize of rape feed to 

that of an egg, cemented together by a filiceous ce¬ 
ment, often mixed with iron, have been denominated 
pudding fanes. 

Pudding ftones, of courfe, are not inferior in hard¬ 
nefs to quartz, flint, chalcedony, 8cc, of which the peb¬ 
bles may confiiL The colour of the cement is ufually 
yellow, brown, or red. Its fradlu're is conchoidal. 

The finer forts of pudding ftones are capable of a fine 
polifh ; the coarfe are ufed for mill-ftones. 

Genus III. Amygdaloid. G.I?L A~ 

Rounded or eliptical maffes of chalcedony, zeolite, mj-gdaloid. 
limeftone, lithomarga, fteatites, green earth, garnets, 
hornblende, or opal, cemented together by a bafis of in¬ 
durated clay, trap, mullen, walken or kragg, confti- 
tute an amygdaloid. 

Amygdaloids are opaque. They have no luftre. 
Their fra&ure is uneven or conchoidal. Hardnefs 6 to 

9. Their colours are as various as the ingredients of 
which they are compofed. 
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Genus IV. Breccia. G.lV. 
Angular fragments of the fame fpecies of ftone, agglu- Breccia, 

tinated together, conftitute a breccia. This calcareous 
breccia confifts of fragments of marble cemented toge¬ 
ther by means of lime. 

Sect. III. Aggregates of Cryfals. 

The minerals belonging to this fe&ion cCnfift either 
of cryftals of different kinds cemented together, or of 
cryftals and amorphous ftones cemented together. 

Xj^eyimay be reduced under the following genera. 
* 3. Granite, 

2. Sienite, 

3. Gran at in e, 
4. Granitell, 

5. Granilite, 
6. Trap, 

7. Porphyry. 

Genus I. Granite. 

An aggregateof felfpath, quartz, and mica, what-£ie’ Gr*- 
ever be the fize or the figure of the ingredients, is de¬ 
nominated granite. This aggregate may be divided 

into two fpecies, namely, common granite, and Jhiftofe 
granite or gneifs. 

species I. Common granite. *4° 

Its ftru&ure is always granular. The felfpar is often Cosnmoa’ 
P f amor. 
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forth, and amorphous, and conftitutes moft frequently the greateft 

cording to the fize, proportion, colour, ^nd figure ° 

- their component parts. They are commonly very hard . 

Their fpecific gravity vanes from 2.5388 to 2.95O4. 

Mica, 
Shorl. 

Mica, 

jade. 

Hornblende, 

Jade. 

Jade, 
Garnet. 

Mica, 
Hornblende, 

Mica, 
Garnet. 

Hornblende, 

Garnet. 

Steatites, 
Shod. 

Clafs I, 
Aggravates 
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Gneifs. 

142 

G I!. Sie- 
jiite. 

species 2. Shiftofe granite or gneifs. 
The firufture of gneifs is always (laty, and this coti- 

ftitutes its fpecific chat-after. In gneifs, the proportion 

of quartz and felfpar is nearly equal : the ProP<“ 
of mica is fmalleft. It is evidently fubjeft to the fame 

varieties with common granite. 

Genus U. Sienite. 
Mr Werner has given the name of Jicnite to aggre¬ 

gates compofed of felfpar, hornblende, and quartz ; or 

Of felfpar, hornblende, quartz, and mica. Thtte aggre¬ 

gates were formerly confounded with quartz. 
Sienite is found both of a granular and flaty Itruc- 

ture : it might, therefore, like granite, be divided into 
two fpecies. In fienite the quartz is commonly in by 

far the fmalleft proportion. 

G.Iil.Gra- Genus III. granatine. 

jutine. Mr Kirvvan has applied the name granatine to the 

following aggregates. 

OwIIlC ul iiiviv. oO O 1 • "U * 
names. The aggregate of quartz1 and mica, when its 

firufture is flaty, is called by Werner Jhipfe mica : by 
the Swedes, it is denominated JlellJlen, whatever be its 

ftrinfture. ... u , 
The aggregate of hornblende and mica .is called 

grunjlein, from the dark green colour which it ufually 

has. 

Genus V. granilite. 

Under the name of granilite, Mr Kirwan comprehends 
aft aggregates containing more than three ingredients. 

Of thefe the following are the moft remarkable. 

MS 

Quartz, 
Felfpar, 

Shorl. 

Quartz, 

Mica, 
Garnet. 

Quartz, v 
Hornblende, 

Jade. 

Felfpar, 

Mica, 
Shor 

Quartz, 
Felfpar, 

Jade. 

Quartz, 
Shorl, 

Hornblende. 

Quartz, 
Hornblende, 

Garnet. 

Felfpar, 

Mica, 
Hornblende. 

Quartz, 
Felfpar, 
Garnet. 

Quartz, 

Shorl, 
Jade. 

Quartz, 

Jade, 
Garnet. 

Felfpar, 
Quartz, 

Serpentine. 

Quartz, 
Mica, 
Shorl. 

Quartz, 
Shorl, 

Garnet. 

Quartz, 
Hornblende, 
Hornftone, 

Felfpar, 

Quartz, 
Steatites. 

Quartz, 
Mica, 

Jade. 

One of thefe aggregates, namely, quartz, mica, gar- 

net, was called by Cronftedt morka or murkjlen. 

G.lV.^Gra- Genus IV. granitell. 

nitcll. Mr Kirwan gives the name of granitell to all aggre¬ 
gates compofed of any two of the following ingre¬ 

dients : quartz, felfpath, mica, fhorl, hornblende, jade, 
garnet, fteatites. The moft remarkable of thefe are : 

Quartz, 
Felfpar. 

Quartz, I 
Hornblende. 

Quartz, 

Steatites. 

Felfpar, 

Hornblende. 

-T 
Quartz, 
Mica. 

Quartz, 

Jade. 

Felfpar, 

Mica. 

Felfpar, 

Jade. 

Quartz, 
Shorl. 

Quartz, 
Garnet. 

Felfpar, 
Shorl. 

Felfpar, 

Garnet. 
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G.V. Gra* 
n'i.ite. 

Quartz, 
Felfpar, 

Mica, 
Shorl. 

Quartz, 

Mica, 
Shorl, 

Garnet. 

Quartz, 
Sulph. of barytes, 

Mica, 

Shorl. 

Quartz, 
Felfpar, 

Mica, 
Steatites. 

Quartz, 
Felfpar, 

Mica, 
Garnet. 

Quartz, 
Sulph. of barytes, 

Mica, 
Hornblende. 

146 
G. Vi, 
Trap. 

147 
Common. 

* Genus VI. trap (p). 

Under this genus we clafs not only what has com¬ 

monly been called trap, but alfo vvacken, and mulien, 

and kragftone of Kirwan. 

species 1. Common trap. . < 

This (tone is very common in Scotland, and is known 

by the name of <whinJlone. Whole hills are formed of 

it ; and it occurs very frequently in large rounded de¬ 
tached fragments. Sometimes it affumes the form of 
immenfe columns, and is then called bafalt. Tne Giants 
Caufeway in Ireland, the ifland of Staffa, and the fouth 

fide of Arthur’s Seat in Scotland, are well known in- 

ftances of this figure. 
Its texture is earthy or compact. Its fradture un¬ 

even. Its luftre commonly o. Opaque. Hardnefs 8 

to 9. Not brittle. Sp. gr. from 2.78 to 3,021 # jfrVwtf#*- 
Colour black, with a (hade of grey, blue, or purple ; 
fometimes blackifh or reddifti brown ; in fome cafes 
greenifh grey. By expofure to the atmofphere, it often 

becomes inverted winli a brownifh rind. Before the 
blow-pipe, it melts per fe into a more or lefs black glafs. 

Trap confifts of fmall cryftals of hornblende, felfpar, 

olivine, 6cc. ufually fet in a ground compofed apparent^ 
ly of clay and oxide of iron. A fpecimen, in the form 

of bafaltes, from Staffa, analyfed by Dr Kennedy of E- 

dinburgh, contained 48 filica, 
16 alumina, 
16 oxide of iron, 

9 lime, 
5 moifture, 

4 foda, 
1 muriatic acid* 

991 

(p) Kiriu. I. 231 and 431.—Faujas de St Fond. EJfai fur l'H\Jl. Nat. des Roches de Trap.—Phil. Franf. pafiim 
See alfo a very ingenious fet of experiments on the fufion of trap- hv Sir Tames Hall in *EranE Edin. V. 4-3. 

f Editt. 
A Tranf, V. 

S9. 
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srthsand A fpecimen from Sallftwy rock, near Edinburgh, 
6t0^^ contained, according to the analylis of the fame gentle- 

1'”11' man, 46.0 filica, 

19.0 alumina, 
17.0 oxide of iron, 

8.0 lime, 
4.0 moifture, 

3.5 foda, 

1.0 muriatic acid. 
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j. Horn (lone porphyry, 
2. Pitchftone porphyry, 
3. Horriflate porphyry. 
4. Felfpar or petunfe por¬ 

phyry. 
5. Clay porphyry. 

6. Hornblende porphyry. 
7. Trap porphyry. 

MINERALOGY, 
8, Wacken porphyry. Aggregate. 
9. Mullen porphyry, *v*—*** 

10. Krag porphyry. 
11. Argillitic porphyry. 
12. Potftone porphyry. 

13. Serpentine porphyry. 
14. Sandftone porphyry. 

Edtr*- 98.C* 
tOfiv V# y J 

3 * ’ Dr Kennedy conduced thefe analyfes with great in- 
genuity and judgment; and the difcovery in which they 
terminated, that trap contains foda, is certainly of im¬ 

portance, and may lead to valuable confequences both 
in a geological and mineralogical view. 
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^acke11* species 2. Wacken f. 

Kirwan, This ftone often forms confiderable parts of hills, and, 

al3* like trap, is amorphous. Its texture is earthy. Its 

fra&ure ufually even. Luftre o. Opaque. Hardnefs 
Kirwan. 6 to 9. Sp. gr. from 2.535 to 2.893 J. Colour grey, 

with a fhade of green, black, red, brown. When ex- 

pofed to the atmofphere, it withers and becomes more 
grey. 

It melts into a grey porous flag. 

The aggregates belonging to this fe&ion compofe 
moll of the mountains of the globe. In giving an ac¬ 
count of them, we have adhered implicitly to the ar- 

rangement moft generally received by mineralogifts. It 
muft be acknowledged, that this arrangement is by no 
means complete, and that fome of the genera are too 
vague to be of much ufe. The number of aggregates 
already difcovered is too great for giving to each a par¬ 
ticular name. Perhaps it would be better henceforth 
to adopt the method propofed by Mr Hauy, namely, 

to conilitute the genera from that ingredient which en¬ 

ters moft abundantly into the aggregate, and which 
forms as it were its balls, and to diftinguifn the fpecies 
according to the nature and proportion of the other 

ingredients. According to this plan, the aggregates 

hitherto difcovered have been divided by Hauy into the 
following genera : 
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Men. species 3. Mullen #. 

Kirwan, This ftone is alfo found in confiderable maffes, and 
fometiraes has a tendency to a columnar form like ba- 

falt. Texture earthy. Fradture uneven, and fine fplin- 
tery. Luftre o, except from fome fhining particles of 

bafaltine. Opaque. Hardnefs from 7 to 9. Sp. gr. 
, s from 2.6 to 2.738. Colour alh or bluifh grey; fome- 

times mixed with ochre yellow, in confequence of the 

decompofition of the ftone. At 130° Wedgewood it 
melts into a black compadt glafs. 

When mullen is expofed to the air, its furface be¬ 

comes covered with a greyifh white rind fometimes 
flightly ochry. 
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ragftone. 

Kirzv. i. 
16. 

*5i 
G.Vlf. 

tophyry. 

species 4. Kragftone *. 

This ftone, which, like the others, forms confiderable 
parts of rocks, was formed into a diftindf fpecies by 

Mr Kirwan. Its texture is earthy. It is exceedingly 

porous, and the pores are often filled with the cryftals 

of other minerals. Fradture uneven. Luftre o. O- 

paque. Hardnefs 5 to 7. Sp. gr. 2.314. Feels rough 
and harfh. Colour reddifh grey. Streak yellowifh 

grey. At 138° Wedgewood it melts into a reddifh 
brown porcelain mafs. 

Genus VII. porphyry. 

Any ftone which contains fcattered cryftals or grains 

of felfpar, vifible to the naked eye, is denominated a 
porphyry. Befides felfpar, porphyries generally con¬ 
tain fmall cryftals of quartz, hornblende, and mica. 
Thefe cryftals are ufually of a different colour from the 

ftone in which they are found, and they are ftuck in it 
as in a cement. It is evident from this definition, that 

*he number of porphyries muft be great. Each fpe¬ 

cies receives its name from the ftone which forms its ba- 

fis. To defcribe them would be unneceffary. We 

Ihall only give a catalogue of the principal fpecies. 

1. Felfpathic rock. 
2. Quartzous rock. 

3. Micaceous rock. 

4. Chloritous rock. 

5. Serpentine rock. 

6. Trappean rock. 

7. Hornblendean rock. 
8. Petro filfceous rock. 
9. Garnetic rock. 

10. Calcareous rock. 

11. Argillaceous rock. 

12. Corneous rock. 

Sect. IV. Volcanic Aggregates. 

Aggregates formed by volcanoes may be reduced 

to the following genera. 

1. Lava. 

2. Tufa. 
3. Pumice. 

4. Allies. 

n Genus I. lava. . G.I.Un 

All fubftances which have iffued out of a volcano in 
a ftate of fufion are called lavas. They have been di¬ 
vided into three fpecies. 

species I. Vitreous lava. Vitreous. 
Found in fmall pieces. 

Texture gloffy. Fra&ure conchoidal. Luftre 3. 
Tranfparency from 3 to 1. Hardnefs 9 to 10. Sp. gr. 

from 2 to 3. Colour blackifh, greenifh, or whitifh. 
Commonly fomewhat porous. 

species 2. Cellular lava. Cellular*. 

This fpecies is full of cells. Surface rough and full 

of cavities. Texture earthy. Luftre o. Opaque. 
Hardnefs 7 to 9. Sp. gr. varies, but does not exceed 

2.8. Colour brown or greyifh black. Commonly fome¬ 
what magnetic. 

species 3. Compadl lava. Compact 

This fpecies is the moft common of all; it runs into 

F f a the 
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the fecond by infenfible degrees ; and indeed is feldom 

(found of any confiderable fize without fome pores. It 
bears in general a very ftrong refemblance to trap. 

A. fpecimen of the lava ot Catania in Sicily, analyfed 

by Dr Kennedy, contained 
51.0 filica, 
19.0 alumina, 
14.5 oxide of iron, 

9.5 lime, 

4.0 foda, 
1.0 muriatic acid. 

99.°* 
A fpecimen of the lava of Sta. Venere in Sicily he 

found to contain 5c.75 filica, ✓ 
17.50 alumina, 
14.25 oxide of iron, 

10.0c lime, 
4.00 foda, 
1.00 muriatic acid. 

97*5 t 
Thus we fee, that the refemblance between trap and 

lava holds not only in their external appearance, but al- 

fo in their component parts. 

Combuf, 
tible 

logy. Ciafs in. 
Genus II. puzzolana. 

Found in fmall pieces. Surface rough. Texture , 
earthy and porous. Frafture uneven. Luftre o. O- I’() 

paque. Hardnefs 3. Very brittle. Sp. gr. from 2.57 G. It. Puz. 
to 2.8. Colour brown or dark grey. Magnetic. Ea-zolana. 

fdy melts into a black flag. , 
When mixed with lime into a mortar, it poflefles the 

property of hardening even under water. This pro- 

perty it owes moft probably, as Mr Kirwan fuppofes, 
to the iron which it contains. The iron decompofes 
the water of the mortar, and by this means it- becomes 

too hard to be a&ed upon by water in a very fhort 

time. 

Genus III. pumice. G.lil.Pu. 

This is a very light fubltance ejected from volcanoes.lmce- 

It is porous. Hardnefs 3. Brittle. Sp. gr. below I. 

Colour grey or brown. 
In fome varieties the luftre and tranfparency are o : 

in others, the luftre is glaffy, 2. Tranfparency from 1 

to 2. 158 

Genus IV. volcanic ashes. G IY.VoV 

Thefe are analogous to the afhes of common pit coal.can^ a 

Loofe and fmooth, very light and fine. Slowly diffu- 

fible in water, and when wet fomewhat du&ile. 

Class II. SALTS. 

U9 
Genera, 

UNDER this clafs we comprehend all the combina¬ 
tions of alkalies with acids which exift in the mi¬ 

neral kingdom. As they have been already deferibed 
in.the article Chemistry, Suppl. we fhall here only 

give a lift of their names. 

Genus I. potass. 

Sp. 1. Sulphat of potafs,. 
2. Nitrat of potafs. 

Genus II. soda. 

Sp. 1. Carbonat of foda. 
2. Sulphat of foda. 
3. Muriat of foda. 

4. Borax. 

Genus III. ammonia. 

Sp. t. Sulphat of ammonia, 
2. Muriat of ammonia,. 

Class III. COMBUSTIBLES. 

nr HE combuftible fubftances belonging to the mine- 
ral kingdom, excluding the metals, may be com¬ 

prehended under the following genera. 
1. Sulphur, 
2. Carbon. 
3. Bitumen. 
4. Coal. 
5. Amber.. 

Genus I. sulphur, 

species 1. Native fulphur.. 
This fubltance is found abundantly in many parts of 

the world, efpecially near Volcanoes, as Hecla, ^tna, 
Vefuvius, the Lipari illands. See. It is either in the 

ftate of powder, or maffive, or cryftallized. The pri¬ 
mitive form of its cryftals is an o&ohedron, compofed 

34* of two four-fided pyramids, joined bale to bafe ;£. The 

fides of thefe pyramids are fcalene triangles, and fo in¬ 
clined that the plane where the bafes of the pyramids 

$ Rome de j°*n *n a rh°mb, whofe long diagonal is to its fhort as 
X*y?^i.292.5 to 4 §• Sometimes the apices of the pyramids, to 
Bauy and ufe the language of De Lifle, are truncated ; fome- 

jfu^de t^mes theY are feparated from each other by a prifm ; 

Min. N° 
Mix. 337. f — __ 
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Genera. 

161 

fometimes they are truncated near their bafes, and a 
low four-fided pyramid rifes from the truncature : this 
pyramid is alfo fometimes truncated near its apex . Fi- IT 35* 

lially, one of the edges of the pyramids is fometimes 
truncated. For figures of thefe varieties and for the 
laws of their formation, we refer po Mr Lefroy *. * Jour.It 

Colour yellow, with a {hade of green; fometimes^"* 

reddifh (oj). Luftre greafy, 2. Tranfparency varies XX1X’ 
from o to 4. Caufes double refra&ion f. Texture t Hav9' 

compact. Hardnefs 4 to 5. Brittle.—For its other 

properties, we refer to Chemistry in this Suppl. 
Sometimes fulphur is mixed with different propor¬ 

tions of earths. Thefe combinations* are hardly fuf- 
ceptible of accurate defeription. 

Sulphur combines alfo with metals. Thefe combi¬ 

nations fhall be deferibed in the fourth clafs. 
x 6% 

Genus II. carbon. G. If* 

This genus comprehends all minerals compofed of Carbon, 

pure carbon, or of carbon combined with a little earth. 

species 1. Diamond. Diamond. 

This mineral, which was well known to the ancients, 
Is 

(O It then contains arfenic. 
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Jlllafs III. MINER 
| ;ombuf- i$ found in different parts of Alia, particularly in the 

tibks. kingdoms of Golconda and Vifapour ; it is found alfo 

in Brazil. 
It is always cryflallized ; but fometimes fo imper¬ 

fectly,^ that at the firft fight it might pafs for amor¬ 
phous. Its primitive form is a regular oCtogon f ; but 

it more commonly affumes a fpheroidal form, and then 
has ufually 36 curvilinear triangular faces, fix of which 
are raifed upon each of the faces of the primitive odto- 

gon J. Its integrant molecule, according to Hauy, is a 
regular tetrahedron.—For a more particular account of 

the cryftals of this mineral, we refer the reader to Mr 

Rome de Lijle * and Mr Ilauy f. 
Texture foliated. Luftre 4. Tranfparency from 2 

to 4. Caufes fmgle refradtion. Hardoefs 20. Sp. 
gr. 3.5185 to 3*5310^. Colour various; fometimes 

I iauy>ibid.limpid, fometimes red, orange, yellow, green, bine, and 

even blackilh. 
When rubebd it becomes pofitively dedtric, even 

before it has been cut by the lapidary, which is not 
Id, ibid, the cafe with any other gem ||. 

Morveau, * It is compofed of pure carbon $. 

species 2. Mineral charcoal. 
Kilkenny coal—Wales culm. 

This mineral has been found in Hungary, Italy, 

France, Ireland, and Wales. It occurs in ftratified 

maffes, or in lumps nefted in clay. 
Colour black. Luftre 4, metallic. Opaque. Tex¬ 

ture foliated. Hardnefs 5 to 7. Sp. gr. 1.4 to 1.526, 
Often flains the fingers, Infoluble in acids. Defla¬ 
grates with nitre. Does not burn till wholly ignited, 

and then confumes flowly without emitting flame or 

fmoke. 
It confifts almoit entirely of charcoal, which, as Mor- 

veau has proved, is an oxide of carbon *. Ibid. 

165 
ithracite. 

species 3. Anthracite (a). 
Anthracolite. 

This fubftance, as Dolomieu informs us, is found ex- 

clufively in the primitive mountains. It is always amor¬ 
phous. Colour black or brownifh black. Luftre 3 to 

4. Structure flaty. Fragments rhomboidal. Hard¬ 

nefs 6 to 7. Sp. gr. greater than that of coal. Often 

flains the fingers. 
Burns precifely like the laft fpecies, and leaves .40 of 

white afhes. According to Dolomieu, it is compofed 

of about 64.0 charcoal, 

32.5 filica, 
3.5 iron, 

Jour, de IOO. O "j* 
N° It is probable that the charcoal in the two laft fub- 

;ix-338* ftances is in the fame ftate in which it exifts in plum¬ 

bago, combined with oxygen, but not containing fo 
Morixeauy much as charcoal does ±. 
id. 

Genus III. bitumen. 

By bitumen we underftand, with mineralogifts in ge¬ 

neral, an oil, which is found in different parts of the 

earth, in various ftates of confiftence. Thefe diffe¬ 
rent ftates form diftindl fpecies ; in our arrangement of 

which we fhall be guided by the obfervations which Mr 

x_ Hatchett has made in his valuable paper on bituminous 
^•'fubftances*. _ _ 

l66 
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species I. Naphtha. Combuf- 

This fubftance is found fometimes on the furface of tl^‘s' 
the water of fprings, and fometimes iffuing from certain x^7 

ftrata. It is found in great abundance in Perfia. Naphtha. 

. It is as fluid and transparent as water. Colour white 

or yellowifh white. Smell ltrong, but not difagreeable. 

Sp. gr. when white, .708 * or .729 f; when yellowifh, * Mufchm~ 
.8475 J. Feels greafy. Catches fire on the approach broek. 

of flame, burns with a white flame, and leaves fcarce t 5° 
any rdiduum. * 

Infoluble in alcohol. Does not freeze at o° Fahren¬ 
heit. When pure naphtha is expofed to the air, it be¬ 
comes yellow and then brown ; its confiftence is increa- 

fed, and it paffes into petroleum *. * Hatchett. 

species 2. Petroleum. 
This fubftance is alfo found in Perfia, and likewife in ^etr°leum' 

many countries in Europe, particularly Italy, France, 
Switzerland, Germany, Sweden, England, and Scot¬ 
land. 

Not fo fluid nor tranfparent as water. Colour yellow, 
either pale or wdth a (hade of red or green ; reddifh 

browm and reddifh black. Smell that of naphtha, but 
lets pleafant. Sp. gr. 8783 * When burned it yields* Brijfon, 

a foot, and leaves a imall quantity of co3lly refiduum. 

By expofure to the air it becomes like tar, and is 
then called mineral tar -j*. f Hatcbettr 

species 3. Mineral tar. ^*169 
This fubftanceis found in many parts of Afia, Arne-Mineral 

rica, and Europe. It is vifcid, and of a black, browm-*ar» 
ifh black, or reddifh colour. Smell fometimes flrong* 
but often faint. Sp.gr. j.i. When burned, emits a 
difagreeable bituminous fmell. By expofure to the air 
itpafles into mineral pitch and maltha *. f Hatchett % 

ibid, 
species 4. Mineral pitch and maltha. 170 

This fubftance has a flrong refemblance to common Mineral 

pitch. When the weather is warm it is foft, and has^^^0^ 

fome tenacity ; it is then called adhefive ^mineral fitch : 
when the weather is cold, it is brittle ; its hardnefs is 5 ; 
and its fradture has a glafly luftre. In this ftate it is 

called maltha. Colour black, dark brown, or reddifh. 
Luftre o. Opaque. Sp. gr. from 1.45 to 2.07. Does 
not ftain the fingers. On a w'hite hot iron it flames with 
a flrong fmell, and leaves a quantity of grey afhes. It 
it is to the prefence of the earths which cornpofe thefe 
afhes that the great fpecific gravity of this bitumen is 
to be afcribed. By farther induration, it paffes into 

afphalt, 171 
species 5. Afphalt. Afphalt; 

This fubftance is found abundantly in many parts of 

Europe, Afia, and America, efpecially in the ifland of 

Trinidad. 
Colour black or brownifh black- Luftre greafy 2. 

Opaque. Fradiure conchoidal, of a glaffy luftre. Hard¬ 

nefs from 7 to 8. Very brittle. Sp. gr. 1.07 to 1.165 *• * Kirwan. 
Feel fmooth, but not greafy. Does not ftain the fin¬ 
gers. Has little or no fmell, unlefs when rubbed or 
heated. When heated melts, fweils, and inflames ; and 
when pure, burns without leaving any afhes. 

species 6. Elaftic bitumen. 173, 
Mineral caoutchouc. Elaftic bi- 

This fubftance was found about the year 1786 in thetumca* 

kad 

(r) This name was given by Hauy from a coah 
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lead mine of Odin, near Caftktown, Derbyfhire. It was 

firil mentioned by Mr De Born. 
Colour yellowirti or reddiih brown, fometimes black- 

,'fli brown. In its appearance it has a ftrong refcm- 
blance to caoutchouc or Indian rubber • hence its name. 

Conliftency various: fometimes fo foft as to adhere to 
the fingers; fometimes nearly as hard as afphalt. When 

foft it is elaftic ; when hard brittle. Sp. gr. 0.9053 to 

1,023 2 ^ • 

' Infoluble in alcohol, ether, and oil of turpentine, but 
foluble in oil of olives. Not afFe&ed by nitric acid. 
When diftilled, it yields a bituminous oil infoluble in 

\ lamctfc- alcohol; the refidmim is carbonaceous f. 
■"'* J" There is a variety of this fubftance found in a rivulet 

near the mine of Odin, which, when frefh cut, exadfly 
refembles fine cork in colour and texture; but in a few 
days after being expofed to the air, becomes, of a pale 
reddilh brown. This fubftance contains within it a nu¬ 

cleus of elaftic bitumen. It feems to be the elaftic bi- 

} Haicleti, turnen altered in its texture by the water J. 
ibid. _T , * 

Genus IV. coal. 

• The Jubilances belonging to this genus are compofed 

■of carbon, or rather charcoal, and bitumen. 

species t. Jet (s). 

This fubftance is found in France, Spain, Germany, 
Britain, and other countries. It is found in detached 
kidneyform maffes, of various fizes, from an inch tofeven 

or eight feet in length. 
Colour full black. Luftre 3 to 4 ; internal glaffy. 

Opaque. Hardnefs 7 to 8. Not near fo brittle as 
afphalt. Texture ftriated. Fra&ure conchoidal. Sp. 

• ’Srijfon. gr. 1.259 *. It has no odour except when heated, and 
then it refembles the odour of afphaltum. Melts in a 
ftrong heat, burns with a greenifh flame, and leaves an 

| Hatchett« earthy refiduum f. 
\ Kir-wan. Becomes fomewhat ele&ric by fridlionj. When 

§ Fauquelin. diftilled yields a peculiar acid §. 
This mineral is formed into buttons, beads, and other 

trinkets. The manufa&ure has bee'n almoft confined 

\7our't ■ to France ||. 

species 2. Cannel coal. 
This mineral is found in Lancafhire, and in diffe¬ 

rent parts of Scotland, where it is known by the name 

of parrot coal. 
Colour black. Luftre common, 2. Opaque. Struc¬ 

ture fometimes flaty. Texture compadt. Fra&ure con¬ 
choidal. Hardnefs 5 to 8. Brittle. Sp. gr. 1.232 to 

1.426. Does not ftain the fingers. 
Kindles eafily, and burns with a bright white flame 

like a candle (t), which lafts but a fhort time. It does 
not cake. It leaves a ftony or footy refiduum. 

A fpecimen of Lancafhire canriel coal, analyfed by 
Mr Kirwan, contained 75.20 charcoal, 

21.68 maltha, 
3.10 alumina and filica. 

41* 
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A fpecimen of the flaty kind from Airfliire, called Gombuf- 

fplent coal, was compofed of i-j 
47.62 charcoal, 
32.52 maltha, 
20.00 earths, 

ico. 14* 
Cannel coal is fufceptible of polifh, and, like jet, is 

often wrought into trinkets. 

• species 3. Common coal. _ 
This very ufeful combuftible is never found in the coal, 

primitive mountains, but only in the fecondary moun¬ 
tains, or in plains formed of the fame materials with 
them. It is always in ftrata, and generally alternates 

with clay, fandftone, or limeftone. 
Colour black, more or lefs perfed. Luftre ufually 

greafy or metallic, 2 to 4. Opaque. Strudure gene¬ 
rally flaty. Texture often foliated. Fradure various. 

Hardnefs 4 to 6. Sp. gr. 1.25 to 1.37. Ufually ftains 
the fingers. Takes fire more flowly, and burns longer, 

than the lafl fpecies. Cakes more or lefs during com- 

bullion. 
Of this fpecies there are many varieties, diftinguifhed 

in Britain by the names of caking coal, rock coal, &c. 
Thefe are too well known to require any description. 
- Mr Kirwan analyfed a variety of different kinds of 

coal: The refult of his experiments may be feen by 

the following table. 

Whiteha- 
ven coal. Wigan, j Swan fey. 

Leeirem. 

57*° 61.73 73-53 7I*43 charcoal. 

4I-3 36-7 23-> 4 23-37 maltha & afph. 

i*7 i-57 3-33 5*20 earthsf. 

100.0 100.00 100.00 100.00 

f Mineral 

ii 525. 

In S13» 
99-98H 
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species 4. Spurious coal. Spurious 

This mineral is generally found amidft ftrata of ge-coal. 
nuine coal. It is alfo called parrot-coal in Scotland. 

Colour greyifti black. Luftre o to 1. Strudure ufually 

flaty. Texture earthy. Hardnefs 7 to 8. Sp. gr. 1.5 to 

1.6. Generally explodes, and burfts when heated. 
Compofed of charcoal, maltha, and afphalt, and a- 

bove .20 of ftonv matter. 
J 178 

Genus V. amber. g.V.Am* 
species 1. Common amber. her. 

This fubftance, called ele&rum by the aneients, is 
found in different countries ; but moft abundantly in 
Prufiia, either on the fea-fhore, or under-ground at the 

depth of about 5 00 feet, repofing on <ivood-coal%. It 

is in lumps of different fizes. 66^* ^ 
Colour yellow. X-uftre 3 to 2. Tranfparency 2 to 4. 

Fradure conchoidal. Hardnefs 5 to 6. Sp. gr. 1.078 

to 1.085. Becofries eledric by fridion. 
If a piece of amber be fixed upon the point of a 

knife, and then kindled, it burns to the end without^ _r 
melting ^f. _ _ ^ 

By diiiillation it yields fuccmic acid. 

(s) It was called-gagathes by the ancients, from the river Gages in Licia, near which it was found ; jayet in 
French, ozabache in Spanifh, gagath in German. 

(t) Hence it has been called cannel coal. Candle, in the Lancafhire and Scotch dialed, is pronounced 
canneh 



MINERALOGY, :iafs IV. 
Metallic 
Ores* 

Class IV. METALLIC ORES. 

23 r 

Gold, 
• Silver. 

'-\r—' 

*79 
Irdcrs, 

180 
suera. 

Li 

THIS clafs comprehends all the mineral bodies, com- 
pofed either entirely of metals, or of which metals 

conftitute the moft confiderable and important part. 
It is from the minerals belonging to this clafs that all 
nretals are extra&ed ; for this reafon they have obtain¬ 
ed the name of ores. 

The metals hitherto difcovered amount to 21 ; we 
/hall therefore divide this clafs into 21 orders, allotting 
a diftinCt order for the ores of every particular metah 

Metals exift in ores in one or other of the four fol¬ 
lowing hates : I. In a metallic ftate* and either folitary 
or combined with each other. 2. Combined with ful- 
phur. 3. In the hate of oxides. 4. Combined with 
acids. Each order therefore may be divided into the 
four following genera. 

I. Alloys, 3. Oxides, 
2. Sulplmrets, 4. Salts. 

It mud be obferved, however, that every metal lias 
not hitherto been found in all thefe four hates, and 
that fome of them are hardly fufceptible of them all. 
Some of the orders therefore want'one or more genera, 
as may be feen from the following table. 

Order I. Gold ores, 
I. Alloys. 

Order II. Silver ores, 
1. Alloys. 
2. Sulphurets. 
3. Oxides. 
4. Salts. 

Order III. Platinum ores, 
t. Alloys. 

Order IV. Ores of mercury, 
1. Alloys. 
2. Sulphurets. 
3. Oxides. 
4. Salts. 

Order V. Copper ores. 
1. Alloys. 
2. Sulphurets. 
3. Oxides. 
4. Salts. 

Order VI. Iron ores. 
1. Alloys. 
2. Sulphurets. 
3. Carburets. 
4. Silicated iron. 
5. Oxides. 
6. Salts. 

Order VII. Tin ores. 
1. Sulphurets. 
2. Oxides. 

Order VIII. Lead ores, 
1. Sulphurets. 
2» Oxides. 
3. Salts. 

Order IX. Zinc oreL 
1. Sulphurets. 
2. Oxides. 
3. Salts. < 

Order X. Antimonialores, 
1. Alloys. 
2. Sulphurets. 
3. Oxides. 
4. Salts. 

Order XI. Bifmuth ores. 
1. Alloys. 
2. Sulphurets. 
3. Oxides. 

Order XIL Arfenic ores. 
1. Alloys. 
2. Sulphurets. 
3. Oxides. 

Order XIII. Cobalt ores. 
1. Alloys. 
2. Sulphurets. 
3. Oxides. 
4. Salts. 

Order XIV. Nickel ores. 
1. Sulphurets. 
2. Oxides. 
3. Salts. 

OrderXV. Manganefeores. 
1. Oxides. 
2. Salts. 

Order XVI. Tungsten ores. 
1. Oxides. 
2. Salts. 

Order XVII. Ores of mo¬ 
lybdenum. 

I. Sulphurets. 
OrderXVUI. Ores of u- 

ranium. 
1. Oxides. 
2. Salts. 

Order XIX. Ores of tita¬ 
nium* 

1. Oxides. 
Order XX. Ores of tellu¬ 

rium. 
1. Alloys. 

Order XXI. Ores of chro* 
mum. 

I. Oxides. 

Order I. GOLD ORES. 
* ... i8» 

No metal perhaps, if we except iron, is more widely Where 

fcattered fhrough the mineral kingdom than gold *. f°un(i* 
Hitherto it has been found only in a metallic hate ; * Sergman^ 
moh commonly in grains, ramifications, leaves, or rhom- 
boidal, oCtahedral, or pyramidal cryhals. It is gene¬ 
rally mixed with quartz, though there are inhances of 
its having occurred in calcareous rocks. It is not un¬ 
common alfo to find it difleminated through the ores 
of other metals j efpecially iron, mercury, copper, and 
zinc. The greateh quantity of gold is found in tire 
warmer regions of the earth. It abounds in the lands 
of many African rivers, and is very common in South 
America and India. .Europe, however, is not dehitute 
of this metal. Spain was famous in ancient times for 
its gold mines, and feveral of the rivers in France con¬ 
tain it in their lands f. But the principal gold mines! Rennmttr^ 
in Europe.are thofe of Hungary, and next to them thofe Bar. 
of Salzburg. Gold alfo has been difcovered in Swe- J**68* 
den and Norway, and more lately in the county of p/f, franf. 
Wicklow in Ireland J. 179<5,p.36. 

Mills, ibid. 
Genus I. Alloys of gold. p 38.—A^i- 
species 1. Native gold. cbolfons 

Native gold is never completely pure ; it is alloyed Journ• “• 
with fome filver or copper, and fometimes with iron. 22^‘gz 
In the native gold found in Ireland, indeed, the quan- g.J. Native^ 
tity of alloy appears to have been exceedingly fmall. gold. 

Its colour is yellow. Luilre metallic. Fra&ure 
hackly. Hardnefs 5. Sp. gr. from 12 to 9. 

Order II. SILVER ORES. 

Silver is found moft commonly in quartz, limeftone, where 
hornftone; or combined with the ore§ of other metals, found, 
moft commonly with copper, antimony, zinc, cobalt, 
and lead. This laft metal indeed is^feldom totally def- 
titute of filver. 

184 
Genus I. Alloys of filver. G.I. Native 
species I. Native filver *. Inver. 

Native filver, fo called becaufe the filver is nearly in 
a ftate of purity, forms the principal part of fome oiun?. AB. 
the richeft filver mines in the world. It is fometimes Liter.Sve. 
in fmall lumps ; fometimes cryftallized in cubes, hexa-^ *73^ 
hedrons, octahedrons, or dodecahedrons ; fometimes in^’4^* 
leaves, or threads, often fo conne&ed with each other 
as to refemble branches of trees, and therefore called 
dendrites. The filver in the famous mines of Potofi has 
this laft form. When newly extracted, it is not unlike 
fmall branches of firf. \ Bergman s 

The colour of native filver is white ; often tarnifhed. Oeogr* 

Luftre metallic. FraCture hackly. Hardnefs 6. Mai- ^r0 
leable. Sp. gr. from 10 to 10.338. xvi p. z6> 

The filver in this fpecies is almoft conftantly alloyed 
with from .03 to .05 of fome other metal, frequently 
gold or arfenic.* 

S-PECIES 

I 
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species 2. Alloy of filver and gold. 
Auriferous native filver, 

This alloy is not uncommon in filver mines. Its co¬ 

lour is yellowifh white. Its luftre metallic. Hardnefs 
c. Malleable. Sp. gr. above 10.6. Dr. Fordycc found 

a fpecimen from Norway compofed of 
7 2 filver, 

28 gold. 

Clafs IV, 
Metallic 

* Phil, 
Trattf. 

1776, p, 
53** 
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IOO * 

species 3. Alloy of filver and antimony f. 

Antimoniatedfilver ore. 
This alloy, which is found in the filver mines of Spam 

and Germany, is fometimes in grains or lumps, and 
fometimes cryftallized in fix-fided pnfms, whofe fidcs 

arc longitudinally channelled %. # T_ ' 
Its colour is white. Its luftre metallic. Hardnefs 

10. Brittle. Sp. gr. from 9.4406 § to 10.* Texture 
foliated. Frafture conchoidal. Before the blow-pipe 
the antimony evaporates in~a grey fmoke, and leaves a 
brownifh flag, which tinges borax green. If borax be 

ufed at firft, a filver bead may be obtained. 
This alloy was long fuppofed to contain. arfenic. 

Bergman examined it, and found only filver and anti¬ 
mony '}' His analyfis has been confirmed by the ex¬ 

periments of Vauquel-in and Selb According to 

Selb, it is compofed of 89 filver, 
1 \ antimony. 

100 

A fpecimen analyfed by Klaproth, contained 
84 filver, 
16 antimony. 

100 
Another fpecimen contained 

76 filver, 
24 antimony. 

100 J 

Genus IT. sulphurets of- silver, 

species 1. Common fulphnret of filver*. 

pnurecs. Vitreous filver ore. . 
Common This ore occurs in the filver mines of Germany and 
fulphuret°fHuneary. It is fometimes in mafies, fometimes in 

*^Kirwar.y threads, and fometimes cryftallized. Its cryftals are 
ii. 115. * either cubes or regular oftohedrons, whofe angles and 

edges are often varioufly truncated. For a defeription 
of the varieties produced by thefe truncatures, we refer 

, Qr the reader to Rome de Life 
Iii. lu * Its colour is dark bluifli grey, inclining to black ; 

often tarnifhed. Internal luftre metallic. Texture fo¬ 
liated. Frafture uneven. Hardnefs 4 to 5. May be 
cut with a knife like lead. Flexible and malleable, 

t Brijfon. Sp. gr. 6.909 X to 7.215 H In a gentle heat the ful- 
II Gellert, phur evaporates. Melts when heated to rednefs. 

A fpecimen of this ore, analyfed by Klaproth, con¬ 
tained 85 filver, 

15 fulpliur. 

100 * 

* Bcitrdgc, 
i, 162. 

A L O G Y. 
species 2. Antimoniated filver ore*. 

-Sulphuret of filver with antimony and iron, - 
This ore, which occurs in Saxony and Hungary, 188 

fee ms to be fulphuret of filver contaminated with anti-AatimonU 
mony and iron, and ought therefore, in all probability,^11'^ 

to be confidered merely as a variety of the laft fpecies. * Kinvant 
It is fometimes in mafies, but more frequently cryftalli-H. us. 
zed in fixfided prifms, tables, or rhomboids ; generally 

Indiftinft and accumulated together. 
Its colour is iron grey; often tarnifhed. Its liiitre 

metallic. Frafture uneven. Hardnefs 4 to 5. Brittle. 

Sp. gr. 7.208 t- Before the blow-pipe the fulphur j. Gdktu 
and antimony exhale, leaving a bead, which may be 

freed from iron by#fulion witn nitre and boiax. 
A fpecimen of this ore, analyfed by Klaproth, con¬ 

tained 66.5 filver, 
12.0 fulphur, 
10.0 antimony, 

' 5.0 iron, 

« 1.0 filica, 
0.5 arfenic and copper. 

95.0 J t Beitriipi 
i. 166. 

•SPECIES 3. Sulphuret of filver and copper ig9 
Cupriferous fulphuratedfilver ore, Sulphuret 

This ore, which is found in the Korbolokinfk 
tains in Siberia, was firft deferibed by Mr Renovantz. ^ Kirwm^ 
It is in amorphous itiafles, varying in fize from that 01 121t 

the thumb to that of the fift. 
Its colour is bluifli grey like lead. Luftre metallic., 

Hardnefs 5 to 6. Brittle. Its powder, when rubbed 
on the flein, gives it a black colour and a leaden glofs. 
Before the blow-pipe the fulphuret of filver melts readily; 

that of copper with difficulty. This ore is compofed 

of about 42 filver, 
21 copper, 
35 fulphur. 

98 

It 

193 
G. UL 
Oxides, 
Calciform 
filver 0 e. 
* Kirvian% 

Genus III. oxides of silver, 

species I. Calciform filver ore *. 

This ore was firft deferibed by Mr Widenman 
is fometimes in mafies, fometimes diffeminated thioughii, 112- 

other minerals. 
Its colour is greyifli black. Its ftreak bright. Its 

luftre metallic. Its frafture uneven. Hardnefs 4 to 5. 
Brittle. Sp. gr. eonfiderable. Effervefces with acids. 

Melts ealily before the blow pipe. Froths with bo- 

rax. 
According to Selb, it contains 7 2 *5 fftvel*> 

15.5 copper, 
12.0 carbonic acid. 

100.0 

species 2. Red filver ore (u). *9T 
This qre is very common in feveral German filver Red filver 

mines. It occurs in mafies, diffeminated and cryftalli¬ 
zed. The primitive form of its cryftals is a dodecahe- . 

dron t, whofe fides are equal rhombs, and which may bef 3 
con- 

(u) Kir<w, II. 122.—Scopoli de Minera Argent/, Rubra.— Sage, Jour, de Phyf XXXIV. 33!. XLI. 

370; and Nouv. four, de Phyf. II. 284.—Weflrum^ Jour. de Phyf XLIII. 291 .—Klaproth) Beitrdge, I. H1* 
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l rder IV, MINER 
confidered as a fix-fided rhomboklal prifm, terminated 
by three-fided fummits*. Sometimes the prifm is 
lengthened, and fometimes its edges, or thofe of the 
terminating fummits, or both, are wanting. For a d^- 

feription and figure of tliefe varieties, we refer to De 
Lijle f and Hauy J. 

Its colour is commonly red. Streak red. External 
1 ii ft re metallic, internal common. Tranfparency from 

3 to i ; fometimes opaque. Fra&ure flat conchoidal. 
Hardnefs 5 to 7. , Brittle. Sp. gr. from 5.44 J| to 

5.592 *. Becomes ele&ric by friction, but only when 
infulated^. Soluble in nitric acid without effervef- 
cence f. Before the blow-pipe melts, blackens, burns 
with a blue flame, gives out a white fmoke with a flight 
garlic fmell, and leaves a filver head ||> 

Variety 1. Light red. 

Colour intermediate between blood and cochineal red; 
fometimes variegated. Streak orange red. Powder 
black. 

Variety 2. Dark red. 
Colour commonly between dark cochineal red and 

lead grey • fometimes nearly black, and without any 
fhade of red. Streak dark crimfon red. 

This ore was long fuppofed to contain arfenic. Kla¬ 
proth firft afeertained its real compofition * ; and his 

analyfis has been confirmed by Vauquelin, who found a 
fpecimen compofed of 56.6748 filver, 

16.1300 antimony, 
15.0666 fulphur, 
12.1286 oxygen. 

100. 

Klaproth proved, that the filver and antimony are In 
the ftate of oxides; and Vauquelin, that the fulphur 

is combined partly with the oxide of filver and partly 

with the oxide of antimony. Klaproth obtained a little 
fulphuric acid; but this acid, as Vauquelin, with his 

ufual ingenuity, demonflrated, was formed during the 
analyfis. b 

This ore fometimes contains a minute portion of ar- 
'jfenic, but never more than .02 f. 

Genus IV. salts of silver, 

specie^ r. Muriat of filver (x). 
Corneous filver ore. 

This ore occurs at Johanngeorgenftadt in Saxony, in 
South America, &c. It is often amorphous, fometimes 
nearly in powder, and fometimes cryflallized in cubes 
or parallelopipeds. 

Its colours are various : when expofed to the light it 
becomes brown. Internal luflre greafy, 2 ; external, 2 
to 1. Acquires a glofs when feraped with a knife. 

Tranfparency 2 to 1. Texture foliated. Hardnefs 4 

to 5- Sp. gr. 4 745: t to 4.804 ||. Before the blow- 
Suppl. Vol. II. Part I. 

A L O G Y. 
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pipe it inftantly melts, and gradually evaporates, but MtulU: 
may be reduced by adding an alkali. ' ores. 

That this ore contains muriatic acid, has been long ' 'r~~~ 
known. Mr Wonlfe firft fhewed that it contained alfo 
fulphuric acid * : and this difeovery has been confirmed* 

by Klaproth, according to whofe analyfis this ore is 
compofed of 67.75 oxide of filver, 7°' 

6.00 oxide of iron, 
21.00 muriatic acid, 

.25 fulphuric acid, 
I.75 alumina. 

96.75 'f f Bertragt, 

The alumina can only be confidered as mixed with'-134- 
the ore. Sometimes its quantity amounts to .67 of the 
whole J. { Ibid.p. 

Order III. ORES OF PLATINUM (y). 

IJ7' 

Hitherto no mine of platinum has been difeovered. Mine* 

It is found in fmall feales or grains on the fands of the 
liver Pinto, and near Carthagena in South America. 

It is always in a metallic ftate, and always combined 
with iron. 

Genus I. alloys of platinum, 

species 1. Native platinum. 

Its colour is whitifh iron grey. Magnetic. Sp. gr. G.T. Alloyr* 
from 12 to 16. Soluble in nitro-muriatic and oxy- Native pla* 
muriatic acids. tinum. 

Order IV. ORES OF MERCURY. 

Mercury is employed in medicine; it ferves to fe- 

parate filver and gold from their ores ; the filvering of 

jooking-glafies, gilding, &c. are performed by mean8 of 

it ; and its fulphuret forms a beautiful paint. r95 

Mercury abounds in Europe, particularly in Spain, ^ 
Germany, and Hungary : it is found alfo in China (z), 

the Phillipines ||,. and in Peru, and perhaps Chili (a) || Carter?, 

in South America. The moft produ&ive mines of Voyage. 
mercury are thofe of Idria of Almaden, near Cordo- # Sco?oIij 

va in Spain, which were wrought by the Romans (b) ; yj™w 
of the Palatinate f ; and of Guanca Velica in Peru (c). xxxvi. p. 

Mercury has never been found in Britain, nor has 

any mine worth working been difeovered in France. Jou.r' d‘^ 
It occurs moft commonly in argillaceous fhiftus, lime- 
Hones, and fandftoneS. * 1 

Genus I. alloys of mercury, 

species r. Native mercury. 

Native mercury is found in moft mercurial mines : it G* I. Alloy* 
is in fmall globules, fcattered through different kinds 0fNatWe 
ftones, clays, and ores. mercury. 

Fluid. Colour white. Sp. gr, about 13.6. . 

_G g SPECIES 

(x) Kirin. II. 113 — Laxman. Nov. Comm. Petropol. XIX. 482.—Monnet, Mem. Scav. Etontr IX 717 

(V) See Broivnrigg, Phil. Tran/. XLVI. 584.—^;,, ibid. XLVlII. 638. and L. 148.—Margraf, Mem 

Berlin, 1757 p. 314.—Macqiier, Mem. Par. 1758, p. II9.-Bufon, Jour, de Phyf. III. 3i4.-Morveau, ibid. 

Y,, I93—Bergman, Opufc. II. i66.—Til/et,Mem. Par. 1779, p. 373, and 385, and 54 Crell,.Crell’s An. 

’ 1 Bancft. Manchejler Memoirs, III. 46q.—MuJin Pufchkin, Anh.de Chim. XXIV. 
205.—morveau, ibid. XXV. 3. 

(z) See Entrecolle’s Lettres Edificantes. 

(a) SMolina’s Natural Hijlory of Chili. 

(b) See Bowie’s Natural Hijlory of Spain> and Jour, de Min. N° XXXI. p. 555. 

\c) See Ulloa’s Memoirs concerning America. 
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species 2. Amalgam of filver *, 

Marini; amalgam. . f 
This mineral has been found in the filver nntne of 

SnhlberJT in the province of Dalecarha, m Sweden 
Sahbergf, in t p ;n tlie Palatinate; and. 
in the mines ot JJtux.ru +> • - or cry. 
in other places. It is in thin plates, 01 grains, 01 y 

Shite^ Sfore'the bwj'pe^ memory evaporates 

3n A^peclmen ofThis amalgam, analyfed by Klaproth, 

contained 64 mercury, 
36 filver. 
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Sometimes it contains a mixture of alumina and 
fometimes the proportion of mercury is fo great that 

the amalgam is nearly as foft as paite. 

Genus II. sulphurets oe mercury, 

species 1. Common fulphuret ||. 
Native cinnabar. , 

This ore, which is found in almoft all mercuml 

mines, is fometimes in veins, fometimes dominated, 
fometimes in grains, and fometimes cryftallized. The 
form of its cryftals is a tetrahedron or tliree-fided py¬ 
ramid, moft commonly wanting the fummit; fometimes 

two of thefe pyramids are joined bafe to bafe ; and 
fometimes there is a three-fided prifm mterpofed be- 

lTu colonr^is red. Its ftreak red and metallic. Luftre 
when cryftallized 2 to 3 ; when amorphous, often c. 

Tranfparency, when cryftallized, from 1 to 3 5 "hen 
amorphous, often o. Texture generally foliated. Hard- 

nefs from 3 to 8. Sp. gr. from 5.419 to 10.1285. 
Before the blow-pipe evaporates with a bine flame 

and fulphureous fmell. Infoluble in nitric acid . 
Variety i. Dark red. 

Colour cochineal red. Hardnefs 6 to 7. Sp. gr. 
when pure, 10.1285 f ; fometimes only 7.2, or even 

6.188 ^ , . 
Variety 2. Bright red. 

Colour commonly fcarlet. Sp. gr. 6.9022 § to 

5*4*9 11- 
Genus III. OXIDES OF MERCURY. 

SPECIES I. Hepatic mercurial ore 
This ore, which is the moft common 111 the mines of 

Idria, is always amorphous, and is often mixed with na¬ 

tive mercury and cinnabar. , 
Its colour is fomewhat red. Its ftreak dark red and 

brighter. Luftre commonly metallic. Hardnefs from 

6 to 8. Sp. gr. from 9.2301 * to 7.186 f- When 

heated the mercury evaporates. 
Though this ore has never been accurately analyfed, 

chemiils have concluded that the mercury which it 
contains is in the ftate of a red oxide, becaufe it is in¬ 

foluble in nitric and foluble in muriatic acid When 
pureft, it Contains about .77 of mercury §. It contains 

alfo fome fulphur and iron. 
Werner has divided this fpecies into two varieties, 

the compaB and the Jlaty. The fecond is often nothing 
more than bituminous (hale impregnated with oxide of 

mercury ||. 

A L O G Y. Glafs W, 
Genus IV. mercurial salts. Metallic 

species 1. Muriat of mercury *. ■ 
Corneous mercury. . , 200 

This ore, which occurs in the Palatinate, is fome-Mercurial 

times in feales, fometimes in grains, ^ 
ftallized. Its cryftals are either fmall four or iix tided mercury, 
prifms whofe fides are rhombs f, or cubes, or four-fided, 
pyramids wanting their angles. They are always veryiL„6. 

fmall and generally confuted. Li!k\jL 
Its colours are various; but it is moft frequently^, 

white. Its luftre, when white, is pearly. Sometimes 
opaque, and fometimes femitranfparent. Evaporates 

before the blow-pipe. . .. 
Mr Woulfe difeovered that this ore generally con¬ 

tains fome fulphuric acid J. Specimens have been found 
in which the quantity of fulphuric acid exceeds that ofW-hn 

the muriatic §. § Sutlm,- 

OrderV. copper ores. 

Many of the moft ufeful utenfils are formed of cop¬ 

per : it enters largely into the compofition of brals, 
bronze, and bell metal; not to mention the dyes and 

paints of which it is the bafts. 501 

Copper mines abound in moft countries. T hey are Mines, 

wrought in China, Japan, Sumatra 5 the north of Afri¬ 

ca ; in Chili and Mexico ; and in moft parts of Europe; 

efpecially Britain, Germany, Rufiia, Hungary. 
Copper is found moft commonly in rocks ot horn¬ 

blende, fhiftus, and quartz. ^ 

Genus I. alloys of copper, g.I. Alloy 

species 1. Native copper |j. Motive cop 

Native copper occurs now and then in the greyer Pe^.^ 

number of copper mines : Sometimes it is in malies,- I1?_ 
fumetimes in plates and threads, which affume a variety Cartbeufer, 

of forms ; and fometimes, as in Siberia, it is cryftallized 
in cubes, or other forms nearly refembling cubes §. § Hauy, 

Colour commonly that of copper, but fometimes 
brown. Luftre metallic. Streak brighter. Fra£lure_. 

hackly. Flexible and malleable. Hardnefs 6 to 7 

Sp. gr. from 7.6* to 8.5844 f. 

xxxi. i°9> 

* KirwM 
Min- ii. 

n8. 
\ Hauy, il> 

species 2. White copper ore• J. 

Alloy oj' capper, iron, and arfenic. # , - * 
This ore, which is laid to be uncommon, occurs in p. 309. 

mafles. Colour white. Luftre metallic. Fra&ureun- cc 

even. Hardnefs 8 to 9. Brittle. Sp. gr. confider- per ore. 

able. . t Kir‘ ^ 
* Before the blow-pipe gives out a white arfenicalii. 15^ 

fmoke, and melts into a greyifh black flag §. * 1 1 
704 

Genus II. sulphurets of copper. g. II. s 

species 1. Common fulphuret of copper ||. phurets. 
Vitreous copper ore. £?ppefj 

This ore, which is found in Cornwall, Hungary, anatom^ 

Siberia, occurs in mafles, plates, threads, and cryItalli- c0ppcr. 

zed in fix-fided prifms, or four-fided pyramids, joined 

bafe to bafe. a lh I44‘ 
Colour bluifh grey. Streak brighter grey. Luttre 

metallic. Hardnefs 4 to 7. Sp. gr. 5.452 K 5*5^5 j 
fometimes fo low as 4.1 29 f. Detonates with nitre. 

Before the blow-pipe it melts eaiily ; and while the tu-t 

fion exhibits a green pearl, which, on cooling, is cove 

red with a brown cruft. Tinges borax green. 
Werner makes two varieties of this ore : the nrit lie 
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calls comprtft, from its fra&ure^ and the fecond, for the 
fame reafon, he Calls foliated. This laft is fomewhat 
darker coloured than the firft, but in other refpe&s they 

agree. 

species 2. Copper pyrites *. 

Yellow copper ore. 
This ore, which is probably nothing elfe than ful- 

phuret of iron combined with copper, and which, there¬ 
fore, would be more properly placed among iron ores, 
is found frequently in copper mines, and mixed with 
common pyrites or fulphuret of iron. It is fometimes 
amorphous, and fometimes cryftallized. Its cryftals are 

either three or four Tided pyramids applied bafe to bafe, 

or fix-fided plates. 
Its colour is yellow ; often tarnifhed. Its internal 

luftre metallic. Hardnefs 6 to 7; fometimes 9. Brittle. 

Sp. gr. 4.314+ to 4.08 %. Deflagrates ; but does not 

riirwnn9 detonate with nitre §. 
rd. Min. Before the blow-pipe decrepitates, gives a greenifh 

l4T* fulphureous fmoke, and melts into a black mafs, which 
tinges borax green. Does not effervefce with nitric acid. 

206 
irplecop- species 3. Purple copper ore ||. 

This ore is found in mafles, or plates, or diflemina- 
ted ; fometimes, alfo, it is cryftallized in o&ahedrons. 
Colour various, but moft commonly purple ; internally 

reddiftu Streak reddifh and bright. Luftre metallic. 

Hardnefs 6 to 7. Brittle. Sp. gn 4.936 to 4.983 
Effervefces with nitric acid, and tinges it green. De¬ 

flagrates with nitre. Before the blow-pipe melts readi¬ 
ly, withour fmoke, vapour, or fmell; but is not redu¬ 

ced. Tinges borax a bright green. 
A fpecimen of this ore, analyfed by Klaproth, con¬ 

tained 58 copper, 
18 iron, 
19 fulphur, 

5 oxygen. 

A L O G Y. 235 
Napion, in an ore from the valky of Lanzo, found Metalhc 

copper, filver, and antimony, nearly in the fame pro-. , ' 
portions, but more iron, and fome arfenic*. Savorefi, * Tu. 
as Baron Born informs us, beftdes the ingredients ofw*,v.i73. 

Klaproth’s analyfis, found fome gold and mercury in 
grey copper ore ! : and Klaproth himfelf found lead in 1 Catal. 11. 

moil of the other foecimens which he examined. 
A 20$ 

Genus III. oxides of copper. G. lir. 

species 1. Red oxide of copper J. Oxides. ^ 

Florid red copper ore—Red copper glafs. o/co^er* 
This ore is found in Cornwall, and many other coun. ° 

.:«o it occurs in mafles, difleminated, in fcales, and^ tries. 

fytflon 
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cryftallized. The figure of its cryftals is moft commonly 

the o&ahedron §. § Hauy, 

Colour commonly cochineal red. Streak brick red.^*^0 
Luftre femimetallic. Tranfparency, when amorphous,^* 

generally o ; when cryftallized, 3 or 4* Hardnefs from 
4 to 7. Soluble with eftervefcence in nitric acid. Be¬ 

fore the blow-pipe melts eaflly, and is reduced. 
This ore was fuppofed to be compofed of carbonic 

acid and red oxide of copper ; but a fpecimen, exami¬ 
ned by Vauquelin, which confifted of pure cryftals, con¬ 

tained no acid ||. It mult therefore be conlidered as an | 

oxide of copper. 
Werner has made three varieties of this ore, which, 

from their texture, he has denominated compafi, foliated, 
and fibrous. The firft is feldom or never found cryftal¬ 
lized, and is opaque; the fecond occurs amorphous, 
cryftallized, and in fcales ; the third is carmine, ruby, 
o/fcarlet red j and occurs always in ftiort capillary cry¬ 

ftals, or delicate flakes. 
This ore fometimes contains a mixture of red oxide 

of iron ; it is then c died brick red copper ore, copper 

mainly or copper ochre. 
This ore is fometimes mixed with bitumen. Its co¬ 

lour is then brownifh black, and it is called pitch ore. 
209 

Green oxide 

species 4. Grey copper ore 
This ore is found in Cornwall, Saxony, Hungary, 

&c. It is often amorphous, but often alfo cryftallized. 

The primitive form of its cryftals is the regular tetra¬ 
hedron ; but, in general, either the angles or the edges, 

or both, are truncated or bevelled §. 
Colour fteel grey ; often tarnifhed, and then dark 

grey. Streak dark grey ; fometimes reddifh brown. 

Powder blackifh ; fometimes with a tint of red. Luftre 

metallic. Hardnefs 7 or 8. Very brittle. Sp. gr. 
4.8648 ||. Deflagrates with nitre. Before the blow¬ 

pipe crackles, but at laft melts, efpecially if afiifted by 
borax. The bead gives a white fmoke, without any 

particular fmell; tinges borax yellow or brownifh red, 

but does not unite with it. 
A fpecimen of this ore from Cremnitz, analyfed by 

Klaproth, contained 31 copper, 
14 filver, 
34 antimony, 

3 iron, 
+ 11 fulphur. 

species 3. Green oxide of copper*. 

Green fand of Peru. of copper. 
This ore, which was brought from Peru by Dombey, * Kir<want 

is a grafs green powder, mixed with grains of quartz.149* 
When thrown on burning coals, it communicates a 

green colour to the flame. It is foluble both in nitric 
and muriatic acids without eftervefcence. The folution 
is green. It was fuppofed to contain muriatic acid f ; \ Berthollet, 
but Vauquelin has difeovered that the appearance of Mem* Par. 
this acid was owing to the prefence of fome common I786> 462* 

fait, which is accidently mixed with the fand %. j Jour.de 

Genus IV. salts of copper. xxxi. 519. 

species 1. Blue carbon at of copper (d). 

Mountain blue—Azure de cuivre—Blue cals of copper 
Kupfer lazur. ^ 

This ore, which occurs in the copper mines of Sibe-nat of cop- 

ria, Sweden, Germany, Hungary, Cornwal, &c. is ei-Pcr* 
ther amorphous or cryftallized. The cryftals are fmall, 

and difficult to examine. According to Rome de Lifle, 
their primitive form is an octahedron, the Tides of which 

are ifofceles triangles, and two of them more inclined 
than the others §. Be that as it may, the cryftals of § Cryjfal. ifi. 
blue carbon at of copper are often rhomboidal prifms, 343- 

either regular, or terminated by dihedral fummits ||. jj jbid.p. 
Its colour is azure or fmalt blue. Streak blue. Hard-345. 

G g 2 nefs 

a to 
G. IV. Salts. 
Blue carbo- 

(d) Kirwn. II. izy.—Morveau, Mem. Dijony 1782. I Semejlre, p. 100. 
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Copper 
Ores. 

I Brijfm 

nefs 4 to 6. Brittle. Sp. gr. 3.608 J. It effervefces 
with nitric acid, and gives it a blue colour. Before the 
blow-pipe it blackens, but does not melt. Tinges bo¬ 

rax green with effervefcence. 
The cryftals, according to Pelletier, are compofed of 

, 66 to 70 copper, 
18 — 20 carbonic acid, 

8 — 10 oxygen, 

2 — 2 water. 
Fontana firfi difcovered that this ore contained car¬ 

bonic acid gas. 
Variety 1. Earthy blue carbonat. 

Mountain blue. 
This variety generally contains a mixture of lime. It 

is never cryftallized ; and fometimes is almoft in the 
ftate of powder. Luftre o. Texture earthy. 

Variety 2. Striated blue carbonat of copper. 
Luftre glaffy. Tranfparency, when cry ft alii zed, 2 ; 

when amorphous, 1. Texture ftriated ; fometimes ap¬ 
proaching to the foliated. 

an 
Green car¬ 
bonat of 
copper. 

* Brjfott. 
| Kir wan. 

species 2. Green carbonat of copper (e). 

Oxygenated carbonat of copper—Malachite. 
This ore is generally amorphous, but fometimes it is 

cryftallized in four-fided prifms, terminated by four- 
fided pyramids. 

Colour green. Luftre filky. Hardnefs 5 to 7. 

Brittle. Sp. gr. 3.571 * to 3.653 %• Effervefces 
with nitric acid, and gives a blue colour to ammonia. 
Before the blow-pipe it decrepitates and blackens, but 
does not melt. Tinges borax yellowifh green. It is 
compofed of carbonic acid and green oxide of iron. 

Variety 1. Fibrous malachite. 
Texture fibrous. Opaque when amorphous ; when 

cryftallized its tranfparency is 2. Colour generally 
grafs green. 

Variety 2. Compa& malachite. 
Texture compact. Opaque. Colour varies from the 

dark emerald green to blackifh green. 

A fpecimen of malachite from Siberia, analyfed by 
Klaproth, contained 58.0 copper, 

t8.o carbonic acid, 
I 2.5 oxygen, 
11.5 water. 

* Beitrage 

if. 290,. 
IOO 1 

This fpecies is fometimes mixed with clay, chalk, 
and gypfum, in various proportions ; it is then known 
by the name of 

Common mountain green. 
Jts colour is verdigris green. Luftre o. Tranfpa¬ 

rency o to 1. Hardnefs 3 to 4. Brittle. Texture 
earthy. Effervefces feebly with acids. Before the blow¬ 
pipe it exhibits the fame phenomena with malachite. 

species 3. Sulphat of copper. 
For a defcription of this fait, fee Chemistbly, n° 

648. in this Supplement. 

species 4. Arfeniat of copper J. 
copper. Olive copper ore. 
% Ktrwan7 This ore is found at Cararaeh in Cornwal. It isge- 

rji. neraily cryftallized in fix-fided compreffed prifms. Its 
colour is olive green. Streak fometimes ftraw coloured, 

ar* 
Sulphat of 
copper*. 

ar3 
Arfeniat of 

A L 0 G Y. Clafs IV. 
fometimes olive green. Luftre glaffy. Tranfparency Metallic 

from 4 to 2. Fradlure conchoidal. Hardnefs 4 to 7. Ores. 
Before the blow-pipe deflagrates with an arfenical fmoke, 
and melts into a grey coloured bead. This bead, fufed 
with borax, leaves a button of pure copper ||. II Klaproth't 

Klaproth difcovered that it was compofed of oxide 0f ybferv*- r . r . . , x tionr on 
copper and arlemc acid. . _ . Cornwal 

Sometimes this ore is combined with iron. It thenp. 29. * 
cryftallizes in cubes. Thefe cubes are of a dark green 
colour; before the blow-pipe they frothe, give out an 
arfenical fmoke, and do not fo quickly form a grey bead 

as the arfeniat of copper *. * Xhil a, 
Order VI. IRON ORES. 29. 

To deferibe the ufes of iron, would be to wrrite the 
hiftory of every art and manufa&ure, fince there is not 
one which is not more or lefs dependent upon this ufe- 
ful metal. Nor is its abundance inferior to its utility. 

It exifts almoft everywhere, and feerps, as it were, the Mines. * 
bond which connects the mineral kingdom together. 

Genus I. alloys of iron. 215 

SPECIES 1. Native iron (f). Native^ 
Native iron has been found in Siberia and in Peruiron# 

in immenfe maffes, which feemed as if they had been 
fufed. Thefe maffes evidently did not originate in the 
place where they were found. See FiRE-balls, Suppl. 

Colour bluifh white. Fra&ure hackly. Luftre me¬ 
tallic. Malleable. Magnetic. Hardnefs 8 to 9. Spk 
gr. 7.8. Prouft has difcovered, that the native iron 

found in Peru is alloyed with nickel «[ Niclolfin's 
Genus II sulphurets of iron. Jour.iii. 

species 1. Common fulphuret of iron 374* 

Pyrites. a 16. 

This mineral occurs very frequently both in ores and^' IU*SuI' 
mixed with other bodies, for inflance in flates. It 

often amorphous, and often alfo cryftallized. The pri- fulphuret of 
mitive form of its cryftals is either a regular cube or an iron, 

o&ohedron. The varieties of its form hitherto deferi-.t Finvan, 
bed amount to 30; for a defcription of which we re-^^'T* 

fer the reader to Rome de Lifle f. ritohgia. 
Its colour is yellow. Its luftre metallic. Hardnefs f Cryjlal. 

8 to 10. Brittle. Sp. gr. 3.44 to 4.6. Soluble inlh*20^* 
nitric acid with effervefcence. Scarce foluble in ful- 
pliuric acid. Before the blow-pipe burns with a blue 
flame and a fulphureous fmell, and leaves a brownifh 
bead, which tinges borax of a fmutty green. 

Viaviety 1. Common pyrites. 

Fra£lure uneven. Hardnefs 10. ^Decrepitates when 
heated. Emits a fulphureous fmell when rubbed. Not 
magnetic. It occurs often in coal mines and in flates. 

Variety 2. Striated Pyrites. 
Texture ftriated. Hardnefs 10. Not magnetic. 

Variety 3. Capillary. 
Colour often fteel grey. Found in needle-form cry¬ 

ftals. Uncommon. Not magnetic. 

Variety 4. Magnetic pyrites. 

Found in maffes. Texture compaa. Hardnefs 8, 
9. Slightly magnetic. Seems to contain lefs fulphur 
than the other varieties. 

In pyrites the proportion of the fulphur to the iron 

is variable; and this explains the variety of its cryftalline 
forms. 

b 

Genus 

ft} KJT ll-\p--Fontana, Jour, de Pbyf. XI. S°9—Klaproth, BeitrdSe, II. 287. 

e*hm lxviii-^-s" ***•.>-. * 
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< rder IV. 
Genus III. carburet of iron, 

species i. Plumbago *. 
Graphite of Werner. 

Tins mineral is found in England, Germany, Prance, 
Spain, America, &c. It occurs in kidney-form lumps 

of various fizes. Its colour is dark iron grey or brown- 
i(h black ; when cut, bluifh grey. Luftre metallic, 
from 3 to 4. Opaque. Strufture fiaty. Texture line 

grained. Hardnefs 4 to 5. Brittle. Sp. gr. from 

1.987 to 2.089; after being foaked in water 2.15; 
after being heated 2.3, and when heated after that 

2.4) f. Feels fomewnat greafy. Stains the fingers, and 
marks llrongly. The life of this mineral when manu- 
faftured into pencils is knowu to every perfon. 

Its competition was difeovered by Scheele. When 

pure it contains 90 carbon, 
IO iron. 

MINERALOGY. 
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Genus V. Oxides of iron. 

This genus is very extenfive ; for iron is much more 

frequently found in the Hate of an oxide than in any 

other. 
species 1. Black oxide of iron J. 

Common magnetic iron ft one—Blackijh ofiohedral iron ore. 
' This fpecies of ore is very common in Sweden ; it is 

found alfo in Switzerland, Norway, Ruffia, &c. It 
occurs in mafies, plates, grains, and cryftallized. The 
primitive form of its cryftals is a regular oftohedron f. 

Sometimes two oppofite fides of the pyramids are tra¬ 
peziums, which renders the apex of the pyramids cunei¬ 
form. Sometimes the cryftals pafs into rhomboidal pa¬ 
rallelepipeds, and into dodecahedrons with rhomboidal 

faces §. 
Its furface is brownifh black ; internally bluifh grey. 

Powder black *. Streak blackifh grey, brighter. Luftre 

metallic. Hardnefs 9 to 10. Brittle. Sp. gr. from 

4.094 to 4.688 f. Attrafted by the magnet, and ge¬ 

nerally pofTefTed of more or lefs magnetic virtue To 

But it is often exceedingly impure : A fpecimen, for 

inftance, from the mine of Pluffier, in France, analyfed 

by Vauquelin, contained 23 carbon, 
2 iron, 

38 filica, 
37 alumina. 

100 % 

Genus IV. iron combined with siLrCA. 

species 1. Emery*. 
This mineral is commonly difieminated through other 

foffils, but fometimes in the Eaft Indies it occurs in 

'our. de 
71. N° 
p. 16. 
aiB. 
G. IV. 
iery. 
Stir wart, . ~ 

large mafies. 
Its colour is bluifh grey, greyifh brown, or bluifh 

black, often covered with a yellowifh rind ; internally 

it difeovers red or. purple fpots. Luftre 1 or o ; in 
fome parts 2, and metallic. Opaque. Hardnefs 14. 
Brittle. Sp. gr. 3.92 f. Before the blow-pipe it 

blackens and gives a fmutty yellow tinge to borax. 
According to Wiegleb it contains 

95.6 filica, 
4.3 iron- 

237 
this fpecies belongs the magnet. Before the blow pipe Metallic 

it becomes browner, but does not melt. Tinges borax ^rts‘ , 
dark green. 

When pure it confifts entirely of oxide of iron ; and 

this oxide appears to contain from .15 to .24 oxygen, 
and from .76 to .85 iron §. Undoubtedly it confifts § Kirtvan. 
of a mixture of iron in two (Ji^erent ftates of oxida- Min. ii. 

tion. It is often alfo mixed and contaminated with T^* 
foreign ingredients. 

There are two varieties of this ore. The firft is 
what we have juft deferibed ; the fecond is in the form 
of fand, and has therefore been called 

Magnetic fand *. * Kirivan, 
This fubftance is found in Italy, Virginia, St. Do-u*—Dupu- 

mingo, the Eaft Indies, and in the fand of the river Donde 
at Aberdeen in Scotland. It is black, very hard, mag ^ ^ 
netic. Sp. gr. about 4.6. Not altered by the blow¬ 
pipe per fe; melts into a black glafs with potafs, and 
into a green glafs with microcofmic fait, both opaque f. f Fourcroy, 

It probably contains- Xome filica, as Kirvvan has fup-^f”*^‘ 
/ , . ' r Unm. u. 

p°fedt- 1-2,7. 
} Min. ii, 

species 2. Specular iron ore 161. 
Fer oligifte. 

This ore is found abundantly in the ifie of Elba near speCUIai* 
Tufcany. Ir is either in mafies or cryftallized. The iron ore. 
primitive form of its cryftals, and of its integrant mole- *1 Kiriv. ii. 

cules, is the cube *. The varieties hitherto obferved 
amount to 7. Thefe are the rhomboidal parallelopiped; 

the cube, with three triangular faces inftead of two of 32. 
its angles diagonally oppofite; two fix-fided pyramids, * Hauyt 
applied bafe to bafe, wanting the fummits and fome-^ ^ 

times the angles at the bafts, and fometimes the alter- XXxTu 600 
nate edges of the pyramid ; a polyhedron of 24 Tides, $ Fig. 39. * 
refembling a cube with three triangular faces for two 

angles diagonally oppofite, and two triangles for the 
reft of its angles. For a deftription and figure of thefe 

varieties, we refer to Rome de Lijle *J* and Hauy £. \Cryf.m, 
Colour fteel grey; often tarniflied, and beautifully 189. 

iridefeent, reflefting yellow, blue, red. Streak red. \^'td.66o. 

Powder dark red. Luftre metallic. Hardnefs 9 to 

10. Not brittle. Sp. gr. 5.01 i6f to 5.218 J. Slightly^ 

magnetic. Little altered by the blow-pipe. Tinges f Brijfon, 
borax an obfeure yellow. 

This ore, according to Mr Mufhet, is compofed of 

66.1 iron, 
21.2 oxygen, 
10.7 water and carbonic acid, 

2.0 lime. 

100.0 *|* ^ vbihf 
The quantity of oxygen here ftated is probably too 

fmall, owing to the unavoidable inaccuracy which re-3.54. 
fults from the dry way of analyfis which Mr Mufhet 
followed. 

Micaceous iron ore 

Is generally confidered as a variety of this fpecies. 
Kirwan, however, fuppofes it to contain carbon, and 

"to be a diftinft fpecies. 

It is found in Saxony, and in the ifie of Elba, See.. 

generally in amorphous mafies, compofed of thin fix- 
fided laminse. Colour iron grey. Streak bluifh grey. 

Luftre metallic. Opaque. Feels greefy. Hardnefs 5 

to 7. brittle, Sp. gr. from 4.5 to 5.07. Slightly 

magnetic.. 



M I N E R 
Tinges borax 

*$8 
jron Ores, magnetic. Infufible by the blovv*pipe 

gteenifh brown. 

species 3. Laminated fpecular iron ore. 
Fer pyroceti of Plauy. 

This ore, which is found at Montd’or in Auvergn, 
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Laminated 
fpecuhr 
iron ore. 

A L O G Y. Claft IV, 
Before the blow'pipe blackens, but does Metallic 

Tinges borax yellowifh olive green. When , Qres’ 
it becomes black and often mag- 

to 5.005. 
not melt, 
digefted in ammonia, 

netic. 
Variety 1. 

Found in maffes, and 

Red haematites, 

all the variety of forms of fta- 
was ufually arranged under the laft fpecies ; but has jaaites- Colour between brownifh red and fteel grey. 

J . r- *. 1__^ ~ U«r AT v Hnnv . ^ ..n .11* *T'.... __ been feparated from it, we think properly, by Mr Hauy, 
becaufe the form of its cry ftals is incompatible with the 
fuppofitian that their primitive nucleus is a cube, as we 
have feen is the cafe with common fpecular iron ore. Its 
cry ftals are thin oftagonal plates, bounded by fix linear 

# D* Life, trapeziums, alternately inclined different ways * 
i S 8. 

f Hauy, 

Jou+. as 

Min. N° 
xxxi. 33. 
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Browh iron 
ore. 
i Kiyw.il. 
i6j. 

Colour ffeel grey. Powder reddifh black. Luftre 

metallic; furface polifhed. Fra&ure glaffy. Very 
brittle 'j*. Hauy fuppofes that this ore has been pro¬ 
duced by fire, and accordingly has given it a name 

which denotes its origin. 

species 4. Brown iron ore j. 
This fpecies of ore is found abundantly in Britain, 

particularly in Cumberland and Lancafhire ; and it is 

alfo very common in other counties. It copfifts of the 
brown oxide of iron, more or lefs contaminated with 

other ingredients. 
Its colour is brown. Its ftreak reddifh brown, bp. 

gr. from 3.4771 to 3.951. Before the blow-pipe 
blackens, but does not melt. Tinges borax greenifh 

yellow. 
Variety i. Brown haematites. 

The name haematites (bloodftone) was probably ap¬ 
plied by the ancients only to thofit ores which are of a 
red colour, and have fome refemblance to clotted blood; 
but by the moderns it is applied to all the ores of iron 
which give a reddifh coloured powder, provided they 

be of a fibrous texture. 
Brown haematites occurs in maffes of various fhapes, 

and it is faid alfo to have been found cryftallized in five 
or fix fided acute angled pyramids. Colour of the fur- 
face brown or black, fometimes iridefcent ; internally 
nut brown. Powder red. Texture fibrous. Hardnefs 

8 to 10. Brittle. Sp. gr. 3.789 J to 3.951 ||. Not 

magnetic. 
This variety has not been analyfed, but it feems to 

confift of brown oxide of iron, oxide of manganefe, and 

If Kirwan's alumina 
Variety 2. Compact brown iron ftone. 

This variety occurs in maffes of very various and 

often fantaffieal fhapes. 
Colour brown. Internal luftre metallic. Texture 

compa&. Hardnefs 6 to 9. Brittle. Sp. gr. 3.4771 * 

to 3-5511- . „ , , . 
Variety 3. Brown fcaly iron ore. 

This variety is generally incumbent on other mine¬ 
rals. Colour brown. Luftre metallic. Stains the 
fingers, marks ftrongly. Feels unCtuous. Texture fo¬ 
liated. Hardnefs 3 to 5. Brittle. So light as often 
to float on water. 

Variety 4. Brown iron ochre. 
This variety occurs both maffive and diffeminated. 

Colour from nut brown to orange. Luftre o. Strongly 
ftains the fingers. Texture earthy. Hardnefs 3 to 4. 
When flightly heated reddens. 

Powder red. Internal luftre metallic. Texture fibrous. 

Hardnefs 9 to 10. Brittle. Sp. gr. 4.74* to 5.005 +. * Gdleru 
When pure it confifts of red oxide of iron, but it of-t Kbvm. 

ten contains manganefe and alumina^. \ Kirwani 

Variety 2. CompaCt red iron ore. Min. ii. 

Found maffive and ilalaftitic; fometimes in cry ftalsl6* 

of various forms, but they feem to be only fecondary ; 

fometimes in columns like bafalt. 
Colour between brown red and fteel grey. Stains 

the fingers. Luftre .1 too; often femimetallic. Tex¬ 
ture compaft. Hardnefs 7 to 9. Brittle. Sp. gr. 
3.423 to 3.76 §. Sometimes invefted with a rofy red§J&Vw4% 

ochre. 
Variety 3. Red ochre. 

Found fometimes in powder, fometimes indurated. 

Colour blood red. Stains the fingers. Luftre o. Tex¬ 

ture earthy. Hardnefs 3 to 5. Brittle. 
Variety 4. Red fcaly iron ore. 

This variety is generally found incumbent upon other 
iron ores. Colour between cherry red and fteel grey. 
Stains the fingers. Luftre filky, inclining to metallic. 

Texture foliated. Feels un&uous. Hardnefs 3 to 4. 

Brittle. Heavy. 

§ Qgert. 
II KTrivan, 

Min. 11. 
164. 

* 
f Kir u;ait. 

214 
‘Red iron 
ore. 
I Kirwi ii. 

“168. 

ns 
Argilbce# 
ous iron 

species 5. Red iron ore J. 
Colour red. Streak blood red. Sp. gr. from 3.423 

species 6. Argillaceous iron ore [|-. 

Ox id of iron combined or mixed with clay.. 
This ore is exceedingly common ; and though it con-ore. 

tains lefs iron than the fpecies already deferibed, it is, 
in this country at leaft, preferred to them, becaufe the ' * 
method of extracting pure iron from ft is eafier, or ra¬ 

ther becaufe it is better underftood. 
Colour moll commonly dark brown. Streak red or 

yellowifh brown. Sp. gr. from 2.673 to 3.471 *. Be-^ Kirmtu 
fore the blow-pipe blackens, and tinges borax olive 

green and blackifh. It is compofed of oxide of iron, 

alumina, lime, filica in various proportions. It gene¬ 

rally yields from 30 to 40 per cent. of iron. 
Variety 1. Common argillaceous iron ore. 

The minerals arranged under this variety differ con- 
fiderably from each other in their external characters. 

They are found in maffes of various fhapes, and often 

form large ftrata. 
Colour various fhades of grey, brown, yellow, and 

red. Streak reddifh yellow or dark red. Luftre 0. 

Hardnefs from 3 to 8. Smell earthy when breathed 

upon. 
Variety 2. Columnar or fcapiform iron ore. 

This variety is found in columns, adhering to each 
other, but eafily feparable : They are commonly incur- 
vated, and their furface is rough. Colour brownifh red. 

Streak dark red. Slightly ftains the fingers. Luftre 
o. Adheres ftrongly to the tongue. Sound hollow. 

Feel dry. Texture earthy. 
Variety 3. Acinofe iron ore. 

This variety is found in maffes, and is commonly len¬ 
ticular. Colour generally brownifh red. Luftre me¬ 

tallic, nearly. Texture granular. Hardnefs 5 to 9. 

Brittle. 
Variety 
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mOres. Variety 4. Nodular, or kidney-form iron ore. 
—V"—' JEtites or Eaglejlone. 

This variety, which was mentioned by the ancients, 
is generally found under the form of a rounded knob, 

more or lefs refembling a kidney, though fometimes it 
is quadrangular; and it contains within it a kernel, 

which is fometimes loofe, and fometimes adheres to the 
outfide rind. Colour of the Hone yellowifh brown ; of 

the kernel ochre yellow. Surface generally fouled with 

earth. Ludre of the rind metallic ; of the kernel c. 
Hardnefs from 4 to 7. Brittle. 

Variety 5. Pifiform or granular iron ore. 

This variety occurs in rounded mafTes, from the fize 
of a pea to that of a nut. Surface rough. Colour com¬ 
monly dark brown. Streak yellowifh brown. Hardnefs 

5 to 6. Brittle. 
The oolitic ore found at Creufot, near mount Genis, 

belongs to this variety. It is cpmpofed of 
50 lime, 

30 iron, 
20 alumina* 

SCO 
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It is found fometimes in amorphous mafTes, and fome- Metallic 

times crydallized. . t 
Its colour is white ; but it becomes tarnifhed by ex- 

pofure to the air, and then aflumes various colours. 
Streak grey or white. External ludre often metallic ; 

internal common or glafly. Tranfparency 1 or 2 ; fome¬ 
times o. Texture foliated. Fragments rhomboidal. 

Hardnefs 5 to 7. Brittle. Sp. gr. 3.6 to 3.810. Not 
magnetic. Soluble in acids with very little effervef- 
cence. Before the blow-pipe decrepitates, becomes 

brownifh black, and magnetic ; but is fcarcely fufible. 
Tinges borax fmutty yellow, with fome effervefcence. 

This ore, as Bergman afcertained, confills of iron, 

manganefe, lime, and carbonic ?cid. 
One fpecimen, according to his analyfis, contained 

38 iron, 
24 manganefe, 

38 carbonat of lime. 

100 

Another contained 22 iron, 
28 manganefe, 
50 carbonat of lime. 

n^ancj species 7. Lowland iron ore*, 

on ore. This fpecies of ore is fuppofed to confifl of oxide of 
Kirw. ii. iron, mixed with clay and phofphuret or phofphat of 

79* iron. It is called lowland ore, becaufe it is found only 

in low grounds; whereas the lad fpecies is more com¬ 
monly in high grounds ; and is therefore cally highland 

ore. 
This ore occurs in amorphous mafTes, and alfo in 

grains or powder. Its colour is brown. Streak yellow¬ 

ifh brown. Luflre o, or common. Texture earthy. 

Hardnefs 3 to 5. 
Variety 1. Meadow lowland ore. 

Colour blackifh or yellowifh brown : Both colours 

often meet in the fame fpecimen. Found in lumps of 

various fizes, often perforated. Fra&ure compact. Mo¬ 

derately heavy. 
Frequently yields from 32 to 38 per cent. of iron. 

Variety 2. Swampy iron ore. 
This variety is generally found under water. It is 

in lumps, which are commonly perforated or corroded, 
and mixed with fand. Colour dark yellowifh brown, 

or dark nut brown. Hardnefs 3 to 4. Brittle. Sp. 

gr. 2.944. L °ften contains .36 of iron. 
Variety 3. Morally iron ore. 

This variety is found either in a loofe form or in per¬ 

forated lumps. Colour light yellowifh brown. Stains 

the fingers. Hardnefs 3. Friable. 

G.VI. Salts. GeMUS VI. SALTS OF IRON. 

Sparry iron species I. Sparry iron ore (g). 

This ore is common in Germany, France, and Spain. 

ICO 

Whether the iron be combined with the carbonic 

acid is flill a difputed point. The cryflals of this ore 
are rhomboidal parallelopipeds ; which is precifely the 
form of carbonat of lime. This amounts nearly to a 
demonflration, that the carbonic acid is combined with 

the lime ; and that, as Cronfledt and Hauy have fup¬ 
pofed, this ore is merely carbonat of lime, contamina¬ 
ted with a quantity of the oxids of iron and manganefe. * 

species 2. Arfeniat of iron: Arfeniat o£ 

Mr -Prouft has difeovered this-ore in Spain. Its co-iron, 
lour is greenifh white. Its texture granular. Infojuble 

in water and nitric acid. When melted 011 charcoal, 

the arfenical acid efcapes with effervefcence ** * /irw.a'e 
,, , 1 , r* Cbm, i. IOC, 

species 3. Sulphat of iron. 

For a defeription of this fait, fee Chemistry, n° Sulphat of 

631. in this Suppl. hon. 

Order VII. TIN ORES (h). 

Tin is employed to cover plates of iron and Copper, » 
and to filver the backs of looking glades : It enters in¬ 
to the compofition of pewter ; and forms a very im¬ 

portant article in dyeing. 
Tin ores are by no means fo common as the ores of 

the metals which we have already deferibed. 
are found only in the primitive mountains (1). Hence 

Werner fuppofes them to be the mod ancient of all me¬ 
tallic ores. They occur mod frequently in granite, 
fometimes in porphyry, but never in limedone. 

Almod 

They Muks. 

(g) Kirw. II. 190.—Bergman, II. 184.— Bayen. Jour, de PhyfVIL 213.— Ra&o'ivmo'iujfo, Mem. Laufanne, 

1783, p. 149. 
(h) Geoffroy, Mem. Par. 1738, p. 103. —Morveau, Ann. de Chim. XXIV. 127. 
(1) Geologids have divided mountains into three clades ; primitive, fecondary, and tertiary. The primitive oc¬ 

cupy the centre of all extenfive chains ; they are the highed, the mod rugged, and exhibit the mod pointed tops. 

They are conddered as the mod ancient mountains of the globe. 
The fecondary mountains occupy the outfide of extenfive ranges. They are ufually compofed of ftrata, more 

or lefs inclined, and commonly red againd the fides of the primitive mountains.—The tertiary mountains are 

much fmaller than the others, and are often foiitary. We ufe the terms primitive, feeondary} &c, merely as 
proper 

\ 



24o M INER 
Tin Ore*. AI in oft the only tin mines known to Europeans are 

1 - v' 1 thofe of Cornwal, Devonshire, Saxony, Bohemia, Silc- 
fia, Hungary, Gallicia ; thofe of the ifland of Banca 
and the peninfula of Malacca in India ; and thofe of 

Chili and Mexico and America. 

131 

G. I. Sul¬ 
phurets 
Sulphuret 
of tin and 
copper 
* Kir’w. ii 

I Klaprath\ 

Carnival) 

p. fcl. 
^ Klaproth. 

Genus I. sulphurets of tin. 

species I. Sulphuret of tin and copper 
Tin pyrites. 

Hitherto this ore lias only been found in Corn¬ 
wal. There is a vein of it in that county, in the parifh 

* of St Agnes, nine feet wide, and twenty yards beneath 

the furface f. 
Its colour is yellowifh grey,paffing into the fteel grey. 

Not unlike grey copper ore. Luftre metallic. Hard¬ 

nefs 5 to 6. Very brittle. Sp. gr. 4.35 j• Before- 
the blow-pipe it melts eafily, with a fulphureous fmell, 
into a black bead, and depofits a bluifh oxide on the 
charcoal. 

The compofition of this ore, as Klaproth informs us, 
was firft difcovered by Mr Rafpe, According to Kla¬ 

proth’s analyiis, it is compofed of 

34 t[n> 

36 copper, 
25 fulphur, 

3 iron, 
2 earth. 

$M j8. 

G. II. Ox¬ 
ides. Brown 
oxide ot tin 
^ Kir’w. ii. 

I$7. 

f Jour, de 

Min. N° 
xxxii. 376. 
| Cryjlallog. 

ili.413. 

|| Philof. 

Mag. iv. 

152- 

§ Rome de 

Lijle, ibid. 

IOO § 

Genus II. oxides of tin* 

species i. Brown oxide of tin*. 

Tinjlone— JVoodtin. 
This ore, which may be conlidered as almoft the on¬ 

ly ore of tin, occurs in maffes, in rounded pieces, and 
cryftallized. Thefe cryftals are very irregular. Hauy 

fuppofes, that their primitive form is a cube -f ; but Ro¬ 
me de Lifle, with more probability, makes it an o&ohe- 
dron J ; and in this opinion Mr Day agrees with him ||. 
The o&ohedron is compofed of two four-fided pyra¬ 
mids, applied bafe to bafe. The fides of the pyramids 
are ifofceles triangles, the angle at the vertex of which 
is 70°, and each of the other angles 55°. The fides 
of the two pyramids are inclined to each other at an 
angle of 900 §. The primitive form, however, never 
occurs, but cryftals of tinftone are fometimes found, in 
which the two pyramids are feparated by a prifm. For 

a complete defcription of the varieties of the 'cryftals of 

A L 0 G Y. ^ Clafa IV, 
tinftone, we refer the reader to Rome de Lijle and Mr Meta!ic 

Day*. 
Its colour is commonly brown. Streak grey. Hard- * nilof 

nefs 9 to xo. Sp. gr. 6.9 to 7.0. _ Brittle. Mag. 

Variety i? Common tinftone. 
Colour dark brown ; fometiins yellowifh grey, and 

fometimes nearly white. Streak light grey. Somewhat 

trailfparent when cryftalhzed. Hardnefs 10. Sp.gr. 
6.9 to 6.97. Before the blow-pipe it decrepitates, and 
on charcoal is partly reduced. Tinges borax white. 

According to Klaproth, it is compofed of 

77.50 tin, 
2 1.50 oxygen, 

.25 iron, 

.75 filica. 

100.001 
Variety 2. Woodtin. 1,5 ’ 

This variety has hitherto been found only in Corn¬ 
wal. It occurs always in fragments, which are general¬ 
ly rounded. Colour brown ; fometimes inclining to yel¬ 
low. Streak yellowifh grey. Opaque. Texture fibrous. 

Hardnefs 9. Sp. gr. 7.0. Before the blow-pipe be¬ 
comes brownifh red; decrepitates when red hot, but is 

not reduced. 
Klaproth obtained from it .63 of tin ; and, in all pro* 

bability, it is an oxide of tin nearly pure. 

Order VIII. ORES OF LEAD. 

The ufeful purpofes to which lead in its metallic 
ftate is applied, are too well known to require defcrip- 
tion. Its oxides are employed in painting, in dyeing, 
and fometimes alfo in medicine. 

Ores of lead occur in great abundance in almoft every 
part of the world. They are generally in veins ; fome¬ 

times in filiceous rocks, fometimes in calcareous rocks. 

Genus I. sulphurets of lead, 

species 1. Galena, or pure fulphuret of lead J. 
This ore, which is very common, is found both in 

maffes and cryftallized. The primitive form of its cry¬ 
ftals is a cube. The moft common varieties are the cube, 
fometimes with its angles wanting, and the odlohedron, 

compofed of two four-fided pyramids applied bafe to 
bafe : The fummits of thefe pyramids are fometimes cu¬ 
neiform, and fometimes their folid angles are wanting ||. 

Its colour is commonly bluifh grey, like lead. Streak 

bluifh grey and metallic. Luftre metallic. Sometimes 
ftaine 

213 
G. f. Sul¬ 
phurets, 
Galena, or 
pure ful¬ 
phuret of 
lead, 
f Kiriv. ii. 
216. 

|| Rome d 
Lijle, iii. 

364* 

1. Granite, 
2. Gneifs, 

3. Micaceous fhiftus, 

10. Serpentine, 
11. Topaz rock. 

proper names, without affirming or denying the truth or falfehood of the theory on which thefe names are found¬ 

ed. That the reader may have a more accurate idea of the compofition of thefe different claffes of mountains, 
we have fubjoined a lift of the fubftances which, according to Werner, enter into the compofition of each. 

I. Primary Mountains. 

4. Argillaceous fhiftus, 7. Shiftofe porphyry, 
5. Syenite, 8. Quartz, 

6. Porphyry, 9. Primitive limeftone, 

II. Secondary Mountains. 

1. Argillaceous fhiftus, 3. Secondary limeftone, 
2. Rubble ftone, 4. Shiftofe hornblende, 

III. Tertiary Mountains. 

*• ^raP» 4. Sandftone, 7. Chalk, 
2. Argillaceous fhiftus, 5- Breccia, 8. Sulphat of lime, 
3. Stratified limeftone, 6. Coal, 9. Rock fait, 

5. Grunftein, 

6. Amygdaloid. 

10. Ferruginous clay, 

11. Potters earth. 
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^resof flams the fingers. Texture foliated. Fragments, cubi- 

cal. Hardnefs J to 7 ; fometimes even 9. Brittle. 

Sp. gr. 6.884 t0 7-786 EtFervefcea with nitric and 
muriatic acids. Before the blow-pipe decrepitates* and 
melts with a fulphureous fmell; part finks into the 
charcoal. 

It is compofed of from .45 to .83 lead, and from .086 
to .r6 of fulphur. It generally contains fome filver, 
and fometimes alfo antimony and zinc. 

Variety r. Common galena. 

This variety correfponds nearly with the above de- 
fcription. Sp. gr. 7.051 to 7.786. Sometimes ftains 
the fingers. 

Compact galena. 

Found only in, amorphous mafTes. Texture compaft, 
inclining to foliated. Hardnefs 6 to 8. Sp. gr. 6.886 

to 7.444- Luftre common. Streak lead grey, brighter 
and metallic. Often feels greafy, and ftains the fingers. 

species 2. Sulphuret of lead, with filver and antimony*. 
Phmhiferous antimoniatedfilver ore. 

Found in amorphous mafTes. Colour grey. Hard- 
nefs 5 to 6. Brittle. Sp. gr. from 5.2 to 8. 

Variety 1. Light grey filver ore. 

Colour light bluifh grey. S#treak light bluiih grey, 
and brighter. Luflre metallic. Texture compact Be- 
fore the blow-pipe partly evaporates, and leaves a filver 
bead on the charcoal, furrounded by yellow duft. 

According to Klaproth, it contains 
48.06 lead, 
29.4a filver, 

7.88 antimony, 

12.35 fulphur, 
2.25 iron, 

7.00 alumina, 
.25 fili< 

234 
phuret 
lead, 
h filver 
l anti- 

;ny. 
(irut. ii. 

utr'igt, 
l. 

ca. 

98.09 -j* 

# Variety 2. Dark grey filver ore. 
Colour iron grey, verging on black. Powder bkek, 

and ftains the fingers. Luflre o, Texture earthy. 
According to Klaproth, it contains 

41.00 lead, 
21.50 antimony, 
29.25 filver, 

22.00 fulphur, 
1.75 iron, 

1.00 alumina, 
.75 iilica. 

'I *75 

l3S 
! lead 

97.251 
species 3. Blue lead ore *. 

This ore, which is found in Siberia, Germany, and 

irw, ii. Hungary, and is very rare, occurs fometimes in mafTes, 
and fometimes cryflallized in fix-fided prifms. 

Colour between indigo blue and lead grey; fometimes 
inclining to black. Internal luflre metallic. Streak 
brighter. Texture compaft. Hardnefs 6. Sp. gr. 
5-461 f. Before the blow-pipe melts with a low blue 
flame and a fulphureous fmell, and is eafily reduced. 

species 4. Black lead ore J. 
This ore, which is found in Germany and Brittanny, 

Sup pi.. Vojl. II. Part I. 

24t 
Metallic 

Ores. 

BriJJbn. 

t Ucrt, 

'•36 
k lead 

A L O G Y. 
and which is. fuppofed to be common galena decayed, 
is fometimes in ftalaftites of various forms, and fome¬ 

times cryftallized in fix-fided prifms, which are general, 
ly truncated and confufed. 

Colour black, often with fome ftreaks of red. Streak 
light bluifh grey. Internal luflre metallic. Hardnefs 

5 to 6. Brittle. Sp. gr. from 5.744 |J to 5.77*. Be- 

fore the blow-pipe decrepitates, melts eafily, and is re. * GeU‘rt 

duced. 

, According to the experiments of Laumont, this ore 
is a fulphuret of lead (or rather fulphuret of oxide of 
lead), mixed with fome phofphat of lead. 

species 5. Sulphuret of lead, bifmuth, and filver. Suiphuret 
This ore, which occurs in the valley of Schapbach in of lead, bifi 

Saxony, was firft taken notice of by Selb, and after- muth> 
wards deferibed by Weidenmaiin and Emcrling. filver. 

Its colour is light bluifh grey. Its luftre metallic 
Its fra&ure uneven. Hardnefs 5. Melts eafily before 
the blow pipe, emitting fome fmoke, and leaves a filver 
bead. 

A fpecimen, analyfed by Mr Klaproth, contained 
33.0 lead, 

27.0 bifmuth, 
15.0 filver, 

1 6.3 fulphur, 

4-3 iron> 
0.9 copper. 

9^-5 f + BeitrHge, 

Genus II. oxides of lead. 238 

species 1. Lead ochre J. G. II. Ox- 

This ore, which is a mixture of the oxide of lead idf'* Lca<1 
with various earths, ia found maflive, and various de-f jr.vL,;; 
grees of hardnefs. loS. 

Its colour is either yellow, grey, or red. Luftre o. 

Tranfparency o to I. Hardnefs 6 to 8 ; fometimes in 
powder. Sp. gr. from 4.165 to 5.545$. Texture f K*watt' 
compadl. Effervefces with nitric and muriatic acids. 
Eafily reduced by the blow-pipe, leaving a black flag, 
unlefs the lead be mixed with too great a proportion of 
earth. 

Ge NUS III. SALTS OF L&AD. 

species i. Carbonat of lead |. Salt* 
White lead Jpar. Cbrhonafc 

This ore of lead, which is very common, is fometimes - 

in mafTes, and fometimes cryftallized. But the cryflal-aoj^* 
lization is in general fo confufed, that the primitive 
form of the cryftals has not yet been afeertained (k). 

Its colour is white. External lultre, waxy or filky, 
from 3 to 1 ; internal I to 2. Generally fomewhat 
tranfparent. Hardnefs 5 to 6. Brittle. Sp. gr. from 

5*349 il to 6.92 $* Effervefces with nitric and muriatic fl ffirwan* 
acids when they are heated. Soluble in fat oils. Black- § G*U*rU 

ened by fulphuret of ammonia*. Decrepitates when AnfdT 
heated. Before the blow-pipe, in a filver fpoon, it be- ci/^.bu 
comes red by the yellow cone of the flame, while the5<>. 
blue cone renders it yellow f. On charcoal it is inime-^ 
diately reduced. tropp, Ann* 

It contains from .60 to .85 of lead, and from .18 totx^’iSa. 
.24 of carbonic acid. It is generally contaminated with 
carbonat of lime and oxide of iron. 

H h species 

(k) See Hauy, four* de Min% NQ XXXI, 502. and Rome de Life, III. 380, 
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Phofphat 
of lead. 
* Kir to. il. 
207, 

* Brijfon. 

f Klaproth. 

} Fourcroy, 
Ann. de 

Chim. ii. 
^07. 

species 2. Phofphat of lead *. 

This ore, which is found in Siberia, Scotland, Eng* 
land, Germany, Carinthia, Brittany, &c. is fometimes 
amorphous, and fometimes cryftallized. The primitive 

form of its cryftals, according to Home de Lifle, is a 
dodecahedron, confiding of a fix-fided reaangular prifm, 
terminated by fix-fided pyramids, the Tides of which are 
ifofceles triangles (l). Sometimes the pyramids are 
truncated, and even altogether wanting. The cryftals 

of this ore are often acicular. 
Its colour is commonly green ; fometimes yellowifh 

or brownifh, or greyifh white^ Streak commonly green- 
ifh white. Powder yellowifh. External luftre, waxy, 2 
to 3. Somewhat tranfparent, except when its colour is 
greyifh white. Hardnefs 5 to 6. Brittle. Sp. gr. 
from 5.86* to 6.27-f. lnfoluble in water and fulphu- 

ric acid, and nearly infoluble in nitric acid ; foluble in 
hot muriatic acid, with a flight effervefcence J. Before 
the blow-pipe it eafily melts on charcoal, and cryftalli- 
zes on cooling : with foda the lead is in fome meafure 

reduced. 
The compofition of this ore was firft dlfcovered by 

Gahn. 
According to Fourcroy’s analyfis, a fpecimen from 

Erlenbach in Alface confifts of 
96 phofphat of lead, 

2 phofphat of iron, 
2 water. 

100 
Or it contains 79 oxide of lead, 

1 oxide of iron, 

18 phofphoric acid', 
2 water. 

Ores, 

MINERALOGY. Clafs IV. 
According to Fourcroy, from whom the whole of Metallic 

this defcription has been taken, it is compofed of v 
65 arfeniat of lead, 
27 phofphat of lead, 

c phofphat of iron, 

3 water. 

iocr 
* Ann.dc 
Chim. ii, 13* 

2 <13 
Molybdat 

species 5. Molybdat of lead (jvf). ^ ^ 

This ore, which is found in Carinthia and at Lead-0f icacjt 

hills in Scotland, was firft mentioned in 1781 by Mr 
Jacquin (n). It occurs either in mattes, or cryftallized 

in cubic, or rliomboidal, or o&ohedral plates. 
Its colour is yellow. Streak white. Luftre waxy. 

Generally fomewhat tranfparent. Texture foliated. 

FraCture conchoidal. Hardnefs 5 to 6. Sp. gr. 5.486"f*; j- Macqvarh 

when purified from its gangue by nitric acid, 5.706 J. { Uatcbctt. 
Soluble in fixed alkalies and in nitric acid. Commu¬ 

nicates a blue colour to hot fulphuric acid. Soluble in 
muriatic acid, and decompofed by it. Before the blow¬ 
pipe decrepitates, melts into a yellowifh grey mafs, and 

globules of lead are reduced ||. (| Mac^uarh 
Klaproth firft proved that this ore was molybdat of 

lead. 
A very pure fpecimen, analyfed by him, contained 

64.42 oxide of lead, 
34.25 molybdic acid, 

--- ^ 
98.67^ # h-a75‘ 

According to the analyfis of Mr Hatchett, it is com¬ 

pofed of 58-40 oxide of lead, 
38.00 molybdic acid, 

2.ro oxide of iron, 
.28 filica. 

t Ibid. 

241 

Arfeniat 

of lead. 

5 Kirio. ii. 
2 O9. 

* Proujl, 
^our. de 

Phyf. XXX. 

394. 
242 

Phofphat 
and arfe. 
niat of 
lead. 
4 Kiriv. ii. 
a 10. 

$ Brijfon 

JOO«j[ 

species 3. Arfeniat of lead §. 
This ore, which has hitherto been found only in An- 

dalufia in Spain, and always in quartz or feldfpar, is in 
fmall maffes. Colour meadow green, often palling into 
wax yellow. Luftre waxy, 2. Tranfparency 2. Be¬ 
fore the blow-pipe it melts, and retains its colour, and 
does not cryftallize on cooling. When heated to white- 
nefs, the arfenic acid efcapes, and the lead is reduced *. 

species 4. Phofphat and arfeniat of lead. 
Aefenio phofphat of lead f . 

This ore, which has been found in Auvergne in 
France, is either in maffes, or cryftallized in fmall fix- 
lided prifms, with curvilineal faces. 

Colour yellowifh green, or fhews alternate layers of 
pale and light green. Powder yellowifh. The cryftals 
are fomewhat tranfparent ; but when maflive, this ore 
is opaque. Hardnefs 5 to 7. Brittle. Sp. gr. 6.8465 
Soluble in hot muriatic acid, but not in nitric. When 
heated it decrepitates. Before the blow-pipe melts ea- 
fily, effervefees, emits a white fmoke, with an arfenical 
fmell. Some particles, of lead are reduced, a brown 
fluid remains, which cryftallizes on cooling like phof¬ 
phat of lead. 

98.78* . 
Macquart found a fpecimen to contain 

58.74 lead, 
4.76 oxygen, 

28.00 molybdic acid, 
4.50 carbon'at of lime, 

4.00 filica. 

* Phil 

1Tranf. 

lxxxvi. 

f 7our. de 

Min. 

xvii. 32. 
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100.oof 
Its gangue is carbonat of lime. 

species 6. Sulphat of lead*. 
This ore, which is found in Anglefey and in Anda- 

lufia, is generally cryftallized. The cryftals are regu-jead. 
lar octahedrons f, and very minute. * JSrw* 

Colour white. Luftre 4. Tranfparency 4. Before htti/uiu 

the blow-pipe it is immediately reduced. ^ Hauy, 

The compofition of this ore was firft afcertained bjjour,de 
Dr Withering. ikfrn.N® | 

xxxujoo* 

Order IX. ORES OF ZINC. 

Hitherto zinc has not been applied to a great va¬ 
riety of ufes. It enters into the compofition of brafs ; 
it is ufed in medicine ; and Morveau has fhewn that its 

oxide 

(0 Cryflah III. 391. See alfo Hatty's remarks on the fame fubjeCl in the Jour, de Min. N°XXXI. 506. 
(m) Kirvj. II. 212—Klaproth, Ann. de Chim. VIII. 103.—Hatchett, Phil. Tranf\ 1796, p. 285. 
(n) In his Mifcellanea Aujlriaca, Vol. II. p. 139. 
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>hurets. 
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* Kiriu. ii 

Order IX. MINER 
Ores of oxide might be employed with advantage as a white 

paint. 
Ores of zinc are very abundant ; they generally ac¬ 

company lead ores, particularly galena. Calamine, or 

oxide of zinc, has never been difcovered in the primitive 
mountains. 

Genus I. sulphurets of zinc, 

species i. Common fulphuret of zinc*. 
Blende. 

This ore very commonly accompanies fulphuret of 
lead. It occurs both in amorphous maffes and cryital- 

13S.—Berg lized. The primitive form of its cryftals is a rhomboi- 
h&%9' daI dodecahedron, confifting of a fix fided prifm, termi¬ 

nated by tbree-fided pyramids. All the faces of the 
cryftals are equal rhombs. This dodecahedron may be 
mechanically divided into four equal rhomboidal paral¬ 
lelepipeds, and each of thefe into fix tetrahedrons, whofe 
faces are equal ifofceles triangles. The figure of its in- 

■Hauy, tegrant particles is the tetrahedron, fimilar to thefef. 
Jour, de The principal varieties of its cryftals are the tetrahe- 
^l?:. ^ dron ; the o&ohedron ; the odohedron with its edges 

Fig.*40. wantingJ; a 24-fided cryftal, 12 of whofe faces are tra- 

;Fig. 41. Pez°ids, and 12 elongated triangles^; and, laftly, a 28- 
fided figure, which is the laft variety, augmented by four 

See Hauy,equilateral triangles \\. 
bid. and Colour yellow, brown, or black. Streak reddifii, 
lome de brownifh, or grey. Luftre commonly metallic. Ge¬ 

nerally fomewhat tranfparent. Texture foliated. Hard- 
Itfle, iii. 

5* 
•l Glllert. 

Brijfon. 

Hauy, 

four, de 

Min. ibid. 

nefs 6 to 8. Sp. gr. 3.93 * to 4.1665!. Before the 
blow-pipe decrepitates, and gives out white flowers of 

zinc, but does not melt. Borax does not affeft it. 
When breathed upon, lofes its luftre, and recovers it 
very flowly J. 

Variety 1. Yellow blende. 

Colour commonly fulphur yellow, often palling into 
olive green or brownifh red. Powder pale yellow. 
Streak yellowifh or reddifh grey, not metallic. Luftre 

metallic. Tranfparency 2 to 4. Often phofphorefces 

Btrgman, vvhen draped or rubbed §. 
.345. According to Bergman, it is compofed of 

64 zinc, * 
TO fulphur, 

5 iron, 
4 fluor acid, 
1 filica, 

6 water. 

dbid. 347. IOO || 

Variety 2. Brown blende. 
Colour different fliades of brown. Surface often tar- 

nifhed. Powder brownifh grey. Streak reddifh or 

yellowifh grey, not metallic. Luftre commonly metal¬ 
lic. Tranfparency o to 2. 

A fpecimen of this variety, analyfed by Bergman, 

contained 44 zinc, 
17 fulphur, 

24 filrcai 
5 iron, 
5 alumina, 
5 water. 

Ibid. 333. 100 If 
Variety 3. Black blende. 

Colour black, or brownifh black; furface often tar- 

A l o G Y. 
nifhed blue ; tips of the cryftals often blood red. Pow- 
der brownifh black. Streak reddifh, brownifh, or grey. 

Luftre common pr metallic. Tranfparency o to 1; the 
red parts 2. Hardnefs 8. 

A fpecimen of this variety, analyfed by Bergman, 
contained 52 zinc, 

26 fulphur, 

4 copper, 
8 iron, 
6 filica, 
4 water. 
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Metallic 

Ores. 

IOO* 

Genus II. oxides of zinc, 

species 1. White oxide of zinc!. 

Calamine. 

This ore is either found loofe, or in maffts, or cry- 
ftallized. The primitive form of its cryftals appears, 
from the mechanical divifion of one of them by Mr 
Hauy, to be an o&ohedron compofed of two four- 

fided pyramids, whofe Tides are equilateral triangles J, 
But the cryftals are minute, and their figure not very 
diftind. They are either four or fix-fided tables with 
bevelled edges, fix-fided prifms, or threeTided pyra¬ 
mids. 

Colour commonly white, grey, or yellow. Luftre 
often o, fometimes 2 or 1. Opaque. The cryftals are 
fomewhat tranfparent. Hardnefs from 4 to 9, fome¬ 
times in powder. Sp. gr. from 2.585 to 3.674 J. When 
heated, becomes eledric, without fridion, like the tour¬ 
maline ||. Not blackened by fulphuret of ammonia. 
Soluble in fulphuric acid. Before the blow-pipe de¬ 
crepitates, and does not melt. 

This ore confifts of oxide of zinc more or lefs conta¬ 
minated with iron, filica, lime, and other foreign ingre¬ 
dients. In one fpecimen Bergman found the following 
ingredients : 84 oxide of zinc, 

3 oxide of iron, 
12 filica, 

1 alumina. 

* Bergman, 

“• 335. 
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G.ir. 
Oxides. 

White ox¬ 
ide of zinc. 
\ Kiriv. ii. 
2 3 3.—Berg. 

11.321. 

f Jour, de 

Min.. No 
xxxii. 596* 

§ Kirzvan. 

!| Hauy, 

Jour, de 

Min. ibid. 

If Bergman, 

ii- 323* 
IOOff 

In another fpecimen, which gelatinized with acids like 
zeolite, Klaproth found 66 oxide of zinc, 

33 fllJca» 

99 
In another fpecimen, analyzed by Pelletier, the con¬ 

tents were 52 filica, 
36 oxide of zinc, 
12 water. 

7T* _ *Pl7d‘ 
Mr Kirwan has divided this fpecies into three vane- 

ties. 

Variety 1. Friable calamine. 
In maffes which eafily crumble between the fingers. 

Luftre o. Opaque. Texture earthy. When its co¬ 
lour is white, it i3 pure oxide of zinc ; when yellow, it 
is mixed with oxide of iron. The white often becomes 

yellow when placed in a red heat, but refumes its colour 
on cooling. Common in China, where it is called 
han or ore of Tutenago. 

Hh 2 Variety 
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Antimony 
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G. III. 
Salt?. 

Su'phat of 
Zinc. 

148 
431.1. Alloys 
Native an¬ 
timony. 
* Ktrw, 

H5* 

M INE R 
Variety 2. Com pa ft calamine. 

Colour different (hades of grey ; fometimes yellow 
or brownifh .red. jLuftre O. Opaque. Texture com- 

paft. 
Variety 3. Striated calamine. 

This variety alone is found cryffallized ; but, like 
the others, it is alfo often amoqjhous. Colour white, 
and alfo various (hades of-grey, yellow, and red. Some, 
what tranfparent. Texture ftria'ted. Luftre 2 to I, 

Genus III. sa^l'tb of zinc, 

species 1. Sulphat of zinc. 

Tor a defcription of this fah, we refer to Che¬ 

mistry, nc 643* Suppl. 

Order X. ORES OF ANTIMONY. 

Antimony is much ufed to give hardnefs to thofe 
metals which otherwife would be too foft for certain 
purpofes: printers types, for mftance, are compofed of 
lead and antimony. It is ufed alfo in medicine. 

O res of antimony are found abundantly in Germany, 
Hungary, France, Spain, Britain, Sweden, Norway, 
&c. They often accompany galena and haematites. 
They are found both in the fecondary and primitive 
ft ratified mountains. Their gangue (o) is often quartz 

and fulphat of barytes. 

249 
G. II. Sul- 
phurets.' 
Grey ore 
of anti¬ 
mony. 
* Kirzv. ii. 

»47‘ 
f Rome de 
Lifle, iii. 

49- 
J Ibid.—See 
alfo Hauyt 
your, de 

Min. N° 
xsxii. 606. 
$ Brijfon. 

Genus I. alloys of antimony, 

species I. Native antimony *. 
This mineral, which was firfl difcovered by Dr Swab, 

has been found iiyBweden and in France, both in maf- 
fes and kidney fhaped lumps. Colour white, between 
that of tin and filver. Luftre metallic. Texture folia¬ 
ted. Hardnefs 6. Sp. gr. above 6. Deflagrates 

wfth nitre. Before the blow-pipe melts and evaporates, 
depofitiug a white oxide of antimony. 

It coniifts of antimony, alloyed with 3 or 4 per cent, 
of arfenic. 

Genus II. sulfhotcets -of antimony, 

species 1. Grey ore of antimony *. 
This ore, which is the mod common, and indeed al- 

mod the only ore of antimony, occurs both mafiive, 
diffeminated, and cryftallized. Its cryftals are four-ftded 
prifms, fomewhat flattened, whofe Tides are nearly rec¬ 
tangles, terminated by fhort four-fided pyramids, whofe 
(ides are trapeziums Sometimes two of the edges are 
wanting, which renders the prifm fix-fided J. 

Colour grey. Luftre metallic. Streak grey, me¬ 
tallic, and brighter. Powder black or greyifh black. 

Hardnefs 6 to 7. Sp. gr. from 4.1327 to 4.516 $. 
Often ftains the fingers. Before the blow-pipe melts 
eafily, burns with a blue flame, and depoiits a white 
oxide on the charcoal. When placed in an open veffel, 
over a flow fire, the fulphur evaporates, and leaves a 
grey oxide of antimony. This oxide, if fufed with tar¬ 
tar, is reduced. 

This ore, when taken out of the mine, almoft always 

ALOGY, Clafs IV, 
contains a large proportion of quart* or other ftony Metallic 

matter. When pure, it is competed of about . ’p ^ 
74 antimony, 

26 fulphur. 

100 
Werner has divided this fpecies into three va* 

rieties. 
Variety 1. Compaft fulphuret. 

Colour bluifh grey, furface often tarnifhed, and then 
it is bine or purplifh. Luftre 1 to 2. Texture compaft. 
Fraftime fine grained, uneven. Powder black, dull, 

and earthy. Slightly ftains the fingers. 
Variety 2. Foliated fulphuret. 

Colour light fteel grey. Luftre 3 to 4. Texture 
foliated. Powder as that of the laft variety. 

Variety 3. Striated fulphuret. 
Colour dark fteel grey, and light bluifh grey, furface 

often tarnifhed, ’ and then it is dark blue or purplifh. 
Luftre 3 to 2. Texture ftriated. Powder greyifh black. 
This variety alone has been hitherto found cryftal- 

lized- _ *J0 
species 2. Plumofe antimonial ore Plumofe 

Sulphurets of antimony and arfenic. 
This fpecies, which is fometimes found mixed withtf Xirto.iu 

the cryftals of fulphurated antimony, is in the form of 350. 
brittle, capillary, or lanuginous cryftals, often fo fmali 

that they cannot be diftinftly feen without a micro- 

fcope. 
Colour fteel or bluifh grey, often tarnifhed, and then 

bTown or greyifh black. Luftre 1, femimetallic. Be¬ 
fore the blow-pipe emits a fmoke, which depofit6 a 
whitiih and yellowifti powder on the charcoal: it then 

melts into a black flag. 
It is fuppdfed to confiit of fulphur, antimony, arfe- 

nic, nnd iome filver. 

species 3. Red antimonial ore f. Rcdanti- 

Ilydrofulphuret of antimony. menial ore. 

This fpecies is generally found in cavities of fulphu- f Kiriv. ii» 
rated antimonial ore. It is cryftallized in delicate 
needles, often diverging from a common centre. 

Colour red. Luftre 2, lilky. Sp. gr. 4.7. Before 
the blow-pipe melts eafily, and evaporates with a ful¬ 

phu reous fin ell. 
This ore has not been analyfed. Mineralogifts have 

fuppofed it to be a natural kermes. If fo, we may con¬ 
clude, from the experiments of Berthollet*, that it is * Ann. it 

a hydrofulphuret of antimony, and confequently com- 

pofed of oxide of antimony, fulphur, and fulphurated 0 

hydrogen gas. 

Genus III. oxides of antimony. 

There is a fubftance found incumbent on fulphuret ^^ony* 
of antimony, of a yellow colour, and an earthy appear¬ 
ance, which has been fuppofed an oxide of antimony, 

and denominated antimonial ochre. But hitherto it 

has not been analyfed. 
Genus 

(o) The word gang is ufed by German mineralogifts to denote a metallic vein. *Now, it is not often that 
thefe veins confift entirely of ore ; in general, they contain ftony matter befides. For inftance, in the copper 
mine at Airthry, near Stirling, the copper ore is merely a narrow ftripe in the middle of the vein, and the reft of 
it is filled up with fulphat of barytes. We ufe the word gangue (as the French do), to denote, not the metallic 

vein, but the Jlony matter which accompanies the ore in the vein. The .gangue of the copper ore at Airthry is 
fulphat of barytes. 



i rder XI. 
)re3 of 
ifmutft. 

Genus IV. salts op antimony, 

species i. Muriat of antimony*. 
This ore, which has been found in Bohemia, is fome 

jmony. 
Kirw. u 

1 iiio Vj WVV»» *Vi4*#N* *•# ----* ~ 

, lVJSalte times in quadrangular tables ; fometimes in acicular cry- 
jriat of ftals grouped like zeolites; and fometimes in prifms. 

Colour pale yellowifh or greyifh white. Luftre 3 to 

I, nearly metallic. Tranfparency 2. Texture foliated^ 
Melts eafily by the flame of a candle, and emits a 
white vapour f. Before the blow-pipe decrepitates; 
when powdered, and jufl ready to melt, it evaporates, 
and leaves a white powder around. Between two pie¬ 

ces of coal it is reducible to a metallic Hate. 

MINERALOGY. 
A fpecimen, analyfed by Klaproth, contained 

93 bifmuth, 
5 fulphur. 

Metallic 
Ores. 

fhuy, 
>ur. de 
:in. N° 
rii. 609. 

Petty Ob- 
v, Cbym. 
4—Geo/- 
iy, Mem. 

ir-1753> 

2516. 

454 
I. Al- 

ys. Na¬ 
ze bif- 
uth. 
Kirw* ii. 

>4* 

PtiJJon. 

Kirwan. 

aJ5 
>• II. Sul- 

huretp. 

Common 
hlphuret 
'f bifmuth. 

i Kiriv, ii. 

Hem. Par. 
>782,307. 

r Kirwan. 

I Brtjfon. 

V tiilhty 
far.de 
Min. N° 

Order XT. ORES OF BISMUTH *. 

Bismuth is employed in the manufa&ure of pewter, 
of printers types, in foldering; and perhaps alfo its pro¬ 
perty of rendering other metals more fufible, might 
make it ufeful in anatomical injedions. The quantity 

confumea in commerce is not great. 
It has been found only in the primitive mountains, 

and is by no means common. When unaccompanied 
by any other metal, it does not form veins, but kidney- 
form mafTes. It often accompanies cobalt. Its gangue 
is commonly quartz. Its ores are not very abundant. 

They have been found chiefly in Sweden, Norway, 

Tranfylvania, Germany, France, and England. 

Genus I. alloys of -bismuth, 

species 1. Native bifmuth *«• 
This mineral, which is found at Sclineeberg, Johan- 

georgenfladt, &c. in Germany, has commonly the form 

of fmall plates lying above one another. Sometimes it 
is crydallized in four-fided tables, or indiftind cubes. 

Colour white with a fhade of red ; furface.often tar- 

nifhed red, yellow, or purple. Luftre metallic, 3 to 2. 
Opaque. Texture foliated or ftriated. Hardnefs 6. 

Sp. gr. 9.022 f to 9.57 Jl. Exceedingly fufible. Be¬ 
fore the blow-pipe gives a filvery white bead, and at 
lad evaporates in a yellowifh white fmoke, which is de- 

pofited on the charcoal. 
It is generally accompanied by cobalt, and fometimes 

contains arfenic. 

Genus II. sulphurets of bismuth, 

species 1. Common fulphuret of bifmuth *. 
This ore, which is found in Sweden, Saxony, and 

Bohemia, occurs fometimes in amorphous mafTes, and 

fometimes in needleform cry ftals. 
Colour commonly bluifh grey, fometimes white; 

furface often tarnifhed yellow, red, and purple. Powder 
black and fhining. Lultre metallic, 2 to 3. Streak 
obfeurely metallic. Texture foliated. Hardnefs 5. 

Brittle. Sp. gr. 6.1 3 1 t to 6'4612 t* When held 
the flame of a candle, it melts with a blue flame and 
fulpnureous fmell. Before the blow-pipe emits a red- 
difh yellow fmoke, which adheres to the charcoal. This 
powder becomes white when it cools, and refumes its- 

former colour when the flame is directed upon it*. 
This ore, according to Sage, contains 60 bifmuth. 
And, according to La Peroufe, it holds 36 fulphur. 
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IOO *j~ t Beitr'dget 

It is commonly accompanied by quartz, albedos, or 1.256. 

fparry iron ore. 4j6 

Genus III. oxides of bismuth. G. ili, 

species 1. Yellow oxide of bifmuth |. Oxides, 

Bifmuth ochre. oxide 

This ore generally accompanies the two fpecies al- bifmuth. 
ready deferibed. It is found in two dates; either ofj Kirw.iu 

an earthy confidence, or crydallized in cubes or qua-*63. 

drangular plates. 
Colour ufually greenifh yellotv, fometimes grey. So¬ 

luble in nitrous acid without effervefcence, and may in 
a great meafure 'Ire precipitated by the ‘effufion ofi 

water. 

Order XII. ORES OF ARSENIC. 

Arsenic is ufed as an alloy for feveral other metak, 

efpccially copper. It is fometimes employed to facili¬ 
tate the fufion of glafs, or to render it opaque, in order 
to form an enamel. Preparations of arfenic are em¬ 
ployed as paints; and, like mod other violent poifons, 

it has been introduced into medicine. 
This metal is fcattered in great abundance over the 

mineral kingdom, accompanying almod every other me¬ 
tal, and forming alfo fometimes peculiar veins of its own,. 
Of courfe it occurs in almod every fpecies of moun¬ 

tain, and is accompanied by a variety of gangues. 

Genus I. alloys of arsenic. Native!^ 

species I. Native arfenief. feme. 

This mineral is found in different parts of Germany, j- Airw.iL 

It occurs generally in mafTes of various fhapes, kidney- *55* 

form, botryoidal, &c. . ' 
Colour that of fteel. Its furface quickly becoffies-tar- 

niflied by expofure to the air. Ludre metallic (wheh 
frefh), 2 to 3. Streak bluifh grey, metallic, and bright. 
Powder dull and black. Texture compad. Hardnefs 

7 to 8. Brittle. Sp. gr. 5-67 t to 5-7*49 tj Gives 
an arfenical fmell when Itruck. Before the blow-pipe ^ 
emits a white fmoke, diffufes a garlic fmell, burns with 
a blue flame, gradually evaporates, depofiting a white ^ ^ 

^ It is always alloyed with fome iron and often con-gaai 
tains fdver, and fometimes gold. i94. 

Genus II. sulphurets of arsenic. q n2is®,_ 

species I. Orpiment (p). phurets. " 
Auripigmejitum* ^ < Orpiment*- 

This ore, which is found in Hungary, Walbchia, 
Georgia, and Turkey in Afia, is either maffive or cry- 
ftallized. The cry ftals are confufed, and their figure 

cannot be eafily determined; fome of them appear oc- 
tohedrons, and others minute four-fided prifms. 

Its colour, is yellow. Streak orange yellow. Luftre 
waxy, 2 to 3. Tranfparency from o to 2. Tmure^.^^ 

foliated. Hardnefs 4 to 8. Sp. gr. from 3.048. .to 
2l + Effervefces with hot nitric acid. Burns with 

0*J <3 

(,) Kirm.II.&*>&*»..“ ***»5"**p- "• 2”- 



2A6 ' MINER 
Ores of' a bluifh white flame. Before the blow-pipe melts, 

t Arfeni»t, jfookes, and evaporates, leaving only a little earth and 

* fome trace9 of iron. 

Compofed of 80 fulphur, 
20 arfenic. 
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159 
Realgar. 
* Kiriv. ii. 

0,61.— Berg. 

ii. 297* 

species 2. Realgar*. 
This mineral is found in Sicily, about Mount Vefu- 

vius, in Hungary, Tranfylvania, and various parts of 
Germany. It is either maflive or cryftallized. The 
primitive form of the cryftals is, according to Rome 
de Lifle, a four-fided rhomboidal prifm, terminated by 
four-fided pyramids, the fides of which are rhombs f. 
It commonly appears in 4, 6, 8, 10, or 12 Tided prifms, 

terminated by four Tided fummits J. 
Colour red. Streak yellowifh red. Powder fcarlet. 

Luftre 3 to 2. Tranfparency from 2 to 3 ; fometimes 
% Brijfon. 0. Hardnefs 5 to 6. Sp. gr. 3-3384$. It is an 

ele&ric per fe9 and becomes negatively eledtric by fric¬ 
tion ||. Nitric acid deprives it of its colour. Before 
the blow-pipe it melts eafily, burns with a blue flame 

and garlic fmell, and Toon evaporates. 
Compofed of 20 fulphur, 

80 arfenic. 

I Cryjla!. 

iii. 34. 

} Ibid. 

Ii Hauy, 
jour, de 

Min. N° 
xxxli. 6i%. 
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C. HI. 

Oxides. 
White 
oxide of 
arfenic. 
# Kiriv. ii. 
^58—Berg. 

ii. 285. 

f Kirivan. 

ALOGY. ( Claft IV, 
Its colour, when frefh broken, is whitifh or bluifh 

grey, fometimes with a (hade of red j when expofed to ( 

Metallic 
Ores 

100 

Genus III. oxides of arsenic, 

species 1. White oxide of arfenic *. 
Native calx of arfenic. 

This ore is found in various parts of Germany, Hun¬ 
gary, &c. either in powder, or maflive, or cryftallized 

in prifmatic needles. 
Colour white or grey, often with a tint of red, yel¬ 

low, green, or black. Luftre common, 1 to 2. Tranf¬ 
parency 1 to o ; when cryftallized, 2. Texture earthy. 
Hardnefs 6. Brittle. Sp. gr. 3.7 -)*. Soluble in hot 
diluted nitric acid without effervefcence. Soluble at 
6o<> Fahrenheit in 80 times its weight of water. Be¬ 
fore the blow-pipe fublimes, but does not inflame. Tin¬ 
ges borax yellow. 

Order XIII. COBALT ORES. 

Cobalt is employed to tinge glafs of a blue colour, 

and is ufeful in painting upon porcelain. 

Cobalt ores are found almoft exclufively in the ftra- 
tified mountains, except one fpecies, fulphuret of co¬ 
balt, which affedls the primitive mountains. They are 
not very abundant ; and for that reafon cobalt is more 
valuable than many of the other metals which have 
been already treated of. They are commonly accom¬ 
panied by nickel, bifmuth, or iron. They are moil 
abundant in Germany, Sweden, Norway, and Hungary ; 
they have been found alfo in Britain and France,* but 
not in any great quantity. 

Genus I. alloys of cobalt, 

species !. Cobalt alloyed with arfenic f. 

Dull grey cobalt ore. 
This ore, which occurs in different parts of Germa¬ 

ny, is either amorphous or cryftallized. The forms of 
cryftals are the cube ; fometimes the cube with its 

ZiUTlw 6 ^nS^es> or edges, or both wanting ; and the odtahe- 

tip dront- 

the^air it foon becomes tarnifhed, Streak bluiih grey 
and metallic, Luftre fcarcely metallic, o to t. Tex¬ 
ture compad. Hardnefs 10. Difficultly frangible. Sp. 
gr. when amorphous, 5.309 to 5.571 § ; when cryftal-§ Kiriv. ii. 
Jized 7.7207 f. When itruck it gives out an arfenical *70. 
fmell. Before the blow-pipe it gives out an arfenical 
vapour, becomes magnetic, and melts eafily, unlefs it 

contains a great quantity of iron. Tinges borax dark xxxii. 588, 

blue, and a fmall metallic bead is obtained. 
A fpecimen of this ore from Cornwall, examined by 

Mr Klaproth, contained 20 cobalt, 
24 iron, 
33 arfenic. 

77 
with fome bifmuth and ftony matter *. *Khprotb*t 

Another fpecimen from Tunaberg, according to the Cornwall, 

analyfis of the fame chemift, contained p*6l* 
55.5 arfenic, 
44.0 cobalt, 

.5 fulphur. 

roof 

Genus II. sulphurets of cobalt, 

species 1. White cobalt ore 

Sulphuret of cobalt, arfenic9 and iron. 
The deferiptions which different mineralogifts have ore. 

given of this ore are fo various, that it is impoffible not* 

to fuppofe that diftindl fubftances have been confound- jour.de 
ed together. Phy.mt 

It occurs either in maffes, or cryftallized in cubes, 53* 

dodecahedrons, odlohedrons, and icofahedrons. 
Colour tin white, fometimes tarnifhed reddifh or yel¬ 

lowifh. Powder fled grey. Luftre partly metallic, 
and from 2 to 4 ; partly o or 1. Texture foliated. 
Hardnefs 8 to 9. Sp. gr. from 6 284 + to 6,4509 J. f Kirivan. 

Before the blow-pipe generally gives out an arfenical { Hauy. 

vapour, and does not melt. 
The analyfes that have been given of this ore are ve¬ 

ry various. Sometimes it has been found to contain 
no arfenic nor iron, and fometimes to contain both. A 
fpecimen from Tunaberg in Sweden, which ought to 

belong to this fpecies, was analyfed by Taffaert, and 
found to confifl of 49 arfenic, 

36.6 cobalt, 
5.6 iron, 
6.5 fulphur. 

161 
G. I. Alloys. 
Cobalt al¬ 
loyed with 
arfenic. 
f Kiriv, ii. 
270. 

f Beitrtfjrf, 

ii. 307. 
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G II. Sul- 
phurcts. 
Whire co- 

4 Ann. de 

Chitn. XX vi 
100. 

•97.7 f 
Klaproth found a fpecimen of the fame ore to con 

tain 55.5 arfenic, 
44.0 cobalt, 

0.5 fulphur. 

100.0 f 

Genus III. oxides of cobalt, 

species 1. Black cobalt ore or ochre §. 
This ore, which occurs in different parts of Germa-j^** or*°0 

ny, is either in the form of powder, or indurated. ochre. 

Colour black, often with a fhade of blue, grey, brown, § Kiriv. • 

or green. Luftre o to 1. Streak brighter. Hardnefs 
(of the indurated) from 4 to 8. Sp. gr. 3 to 4. So¬ 

luble in muriatic acid. Tinges borax blue. 

$ Beitrage 

ii. 3°7* 
263 
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Oxides. 

SPECIES 



(rder XIV. 
)res of 
Nickel. 

MINER 
species 2. Brown cobalt ore *. 

Colour greyifh or dark leather brown. Streak bright¬ 

er, un&uous. Communicates a pale blue tinge in fu- 

fion. 

species 3. Yellow cobalt ore f. 
Colour yellow. Dull and earthy. Hardnefs 4 to 5. 

Texture earthy. Streak brighter, un&uous. Gives a 
:lIowco- weak blue tinge, 
it ore, 
[bid. Genus IV. salts of cobalt. 

species I. Avfeniat of cobalt J. 
Red cobalt ore. 

This fpecies, like mod other ores of cobalt, has nei- 

IV. 
alts. 
•feniat of 
bait. ther been accurately deferibed nor analyfed. 

Id. 278. jt foun(} in mafles of various (hapes, and cryftalli- 

zed in quadrangular tables or acicular prifms. 

Colour red. Luftre from 2 to 3, foinetimes o. Tranf- 

parency o to 2. Hardnefs 5 to 7. Brittle. Before 
the blow-pipe becomes blackilh grey. Diffufes a weak 

arfenical fmeli. Tinges borax blue. 

Order XIV. ORES OF NICKEL. 

Hitherto nickel has been found in too fmall quan- 
tities to be applied to any ufe ; of courfe there are, pro¬ 
perly fpeaking, no mines of nickel. It occurs only (as 
far as is yet known) in the fecondary mountains, and 
it commonly accompanies cobalt. It has been found in 
different parts of Germany, in Sweden, Siberia, Spain, 

France, and Britain. 

Genus I. sulphurets of nickel, 

species I. Snlphuret of nickel with arfenic and iron. 

Kupfer nickel*. 

This, which Is the molt common ore of nickel, oc¬ 

curs either mafiive of diffeminated, but never cryftalli- 

zed. 
Colour often that of copper, fometimes yellowifh 

white or grey. Recent frafture often filver white. 

Luffre metallic, 2 to 3. Texture compaft. Hardnefs 
8. Sp. gr. 6.6086 to 6.6481 Soluble in nitric and 
nitvo-muriatic acids. Solution green. Before the blow¬ 
pipe exhales an arfenical fmoke, and melts into a bead 

which darkens by expofure to the air. 
It is compofed of various proportions of nickel, ar¬ 

fenic, iron, cobalt, fulphur ; often contains bifmuth, and 

fometimes filver and copper. 

Genus II. oxides of nickel, 

species 1. Nickel ochre *. 
This mineral occurs either in the form of a powder, 

or indurated, and then is either amorphous, or cryftalli- 
zed in acicular form cryffals. The powder is generally 

found on the furface of other nickel ores. 
Colour different (hades of green. Luftre I. to o. 

Texture earthy. Sp. gr. confiderable. Slowly diffolves 
in acids: folution green. Before the blow-pipe does 
not melt; but gives a yellowilh or reddifh brown tinge 

to borax. . 
This ore often contains fulphat of nickel, which is 

foluble in water. The folution, when evaporated, gives 
oblong rhomboidal cryftals, from which alkalies preci¬ 

pitate a greyifh green oxide. This oxide is foluble by 

i6y 
. L Sul- 
iuret«. 
ilphuret 
: nickel 
ith arfe- 

ic and 
on. 
Ibid. 486, 

Brijfon 

468 
G. II. 

Oxides. 
Nickel 
)chre. 
* Kirwfjftj 

1U84. 
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acids and by ammonia. The acid folution is green ; M^1|C 

the alkaline blue. *JMr— — j 
469 

Genus III. salts of nickel. G. III. 

species 1. Arfeniat of nickel f. Sal,s: 

This ore, which was lately difeovered at 
by Mr Gmelin, is found in fhapelefs maffes, and is of-^ Kirwj„, 

ten mixed with plates of fulphat of barytes. . ii. aS5. 
Colour pale grey, here and there mixed with pale 

green. Streak white. Luftre o. Texture compad. 
Hardnefs 7. Difficultly frangible. Sp. gr. coniider- 
able. Adheres (lightly to the tongue, and gives an 
earthy fmeli when breathed on. Soluble in hot nitric 

and muriatic acids : folution green. 
Contains iome cobalt and alumina. 

Order XV. ORES OF MANGANESE (qJ* 

Hitherto manganefe, in its metallic (late, has fcarce- 

ly been put to any ufe ; but under the form of an oxide 
it has become of great importance. The oxide of man¬ 
ganefe has the property of rendering colourlefs a varie¬ 
ty of bodies which injure the tranfparency of glafs ; and 
it has been long ufed in glafs manufactories for this pur- 

pofe under the name of glafs foap. By means of the fame 
oxide, oxy-muriatic acid is prepared, which has rendered 
manganefe of great importance in bleaching. Not to 

mention the utility of manganefe to the chemift, the 
property which it has of facilitating the oxidation of 
other metals, and of rendering iron more fufible—will 
probably make it, in no very remote period, of very 
confiderable importance in numerous manufactories. 

Ores of manganefe occur often in ftrata, both in the 

primitive and fecondary mountains ; fcarcely ever, how¬ 
ever, we believe, in thofe mountains which are confider- 
ed as the mod ancient of all. They are very common, 
having been found abundantly in Germany, France, 
Spain, Britain, Sweden, Norway, Siberia, and other 

countries. 
470 

Genus I. oxides of manganese. G.l.Oxides* 

Hitherto manganefe has only been found in the date 

of oxide. La Peroufe, indeed, fufpeCted that he had 
found it in a metallic (late: but probably there was 

fome miftake or other in his obfervations. 

species r. Oxide of manganefe combined with barytes. 
This fpecies, which exifts in great abundance in Ro- c0mfilie4 

maneche near the river Soane in France, is found maf-withba_ 
five, forming a ftratum in fome places more than I2ryte$. 

feet thick. 
Colour greyifh black or brownifh black, of great m- 

tenfity. Luftre, external, o ; internal, metallic, r. 
Soon tarnifhes by expofure to the air, and then becomes 
intenfely black. Texture granular. Fradure uneven ; 
fometimes conchoidal. Often porous. Hardnefs 11. 

Difficultly frangible. Sp. gr. from 3 950 to 4.10. Ab- 
forbs water. When taken out of water after a minute’s 
immerfion it has a'ftrong argillaceous fmeli. Condu&s 

elfc&ricity nearly as well as if it were in a metallic (late. 
I’nfufible by the blow-pipe. Tinges foda red ; the co¬ 
lour difappears before the blue cone of flame, afid is re¬ 

produced by the a&ion of the yellow flame. 
... From 

(o ) Pott. Mifcelan. Berolens, VI. 40.—Margraff, Mem. Berlin, ill3, P- Peroufe, Jour, de Plyfi. 

XVI. 156. and XV. 67. and XXVIII. 68.—Sage, Mem. Par. 1785, 335. 



248 . M 
Ore* of From the analyfis of Vauqtielia, it appears 

Mangande.c0mpOfe(j 0f 50.0 white oxide of manganefe; 

* v ' 33-7 oxygen, 
14.7 barytes, 
j.z filica, 
.4 charcoal. 

I N ERA 
that it 13 

^ Volofnieu, 100.0 

mX*. N° species 2. Grey ore of mangancfe *. 
xix 42. This ore occurs both maflive and diffeminated : it h 

a7z ral£o fometimes cryftallized in flender four-fided prifms 
Grey ore 01 . ' 
manganefe. or needles. . 
* Kir-wan, Colour ufually dufky fteel grey j fometimes whitilh 
ii. 291. grey, or reddifh grey. Streak and powder black. Ex¬ 

ternal luftre 3 to 2 ; internal metallic, 2 to 1. Texture 
ftriated or foliated. Hardnefs 4 to 5. Brittle. Sp. 
gr. from 4.073 f to 4.8165 Before the blow-pipe 

•f Vauquelin. 

| Brijjon darkens. Tinges- borax reddifh brown. 
A fpecimen of oxide of manganefe from the moun¬ 

tains of Vofges, which probably belonged to this fpecies, 
and which was analyfed by Vauquelin, was compofed 
of <82 oxide of manganefe, 

7 carbonat of lime, 
6 filica, 
5 water. 

100 § 
Sometimes it contains a little barytes and iron. 

species 3. Black or brown ore of manganefe *. 
This ore is found fometimes in the Hate of powder, 

and fometimes indurated in amorphous maffes of vari¬ 
ous figures. Colour either black, fometimes with a 

■§ Jour. de 

Mur. 
xvii. 13. 

273 
Black or 
brown ore 
of manga- 
nefe. 

* Kir-wan, fhade of blue or brown ,; or reddifh brown. Streak of 

1JVe/e<w~9d t^ie ^arc^er f°rts metallic -5 of the others, black. Luftre 
Pbil.Tranf.O to I ; internal (when it is indurated), metallic. Tex- 
Ixxiii.2S4. ture compact. Hardnefs 5 to 7. Sp.gr. 3.7076 to 

3.9039 ; that of the powdery fometimes only 2. Be¬ 
fore the blow-pipe it exhibits tlie fame phenomena as 
the laft fpecies. 

A fpecimen of this ore, analyfed by Weftrum, con¬ 
tained 45.00 manganefe* 

14.00 oxide of iron, 
a 1.00 filica, 

7.25 alumina, 
2.00 lime, 
1.50 oxide of copper, 

j8.oo air and water. 

1*74 

G. U. Salts. 
Carbonat 
of manga¬ 
nefe. 

Metallic 
Ores. 

LOGY. Clafs IV, 
species, 2. Red ore of mangfroefe^f. 

Carbonat of manganefe and iron. __ 

This- fpecies has been found in Piedmont and in the 
Pyrenees. It is fometimes in powder, fometimes maf- Rcd ore ^ 

five, fometimes cryftallized in rhomboidal prifms or manganefe. 

needles. ... 
Colour pale rofy red, mixed with white, 

nearly white. Luftre o. Tranfparency 1. 
8. bp. gr. 3.233. Effervefces with nitric and muria-r/#,iv.3©^ 

tic acids. When heated to rednefs becomes reddifh 
brown. Tinges borax red. 

A fpecimen, analyfed by Ruprecht, contained 

55.0 filica, 
25.0 oxide of manganefe, 

7.0 oxide of iron, 
1.5 alumina. 

Powder lvr2,9/* 
TT 1 r ^ ainrn, 
Hardnefs Mem. r«. 

98*5 £ 

Order XVI. ORES OF TUNGSTEN. 

§ Jour dt 
Pbyf. mi. 
aa. 

As no eafy method has hitherto been difeovered of 
reducing tungften to a metallic ftate, we need not be 
furprifed that it has been applied to no ufe. Ores of 
tungften are by no means common. They have hither¬ 
to been found only in the primitive mountains. Their 
gangue is commonly quartz. They very often accom¬ 

pany tin ores. 

176 
G.T. Oxides* 
Wolfram. 

98-75 

Genus II. salts of manganese, 
species I. Carbonat of manganefe-J". 

White ore of manganefe. 
This fpecies occurs in Sweden, Norway, and Tranf- 

11. ^van^a» It either in the form of loofe feales, or 
maflive, or cryftallized in needles. 

Colour white, or reddifh white. Texture either ra¬ 
diated or fealy. Luftre of the fcaly 2. Tranfparency 
I to 2. Hardnefs of the maflive 6 to 9. Sp, gr. 2.794. 
Effervefces with mineral acids. Heated to rednefs, 
blackens. Tinges borax violet. 

Genus I. oxides of tungsten 

species 1. Wolfram (r). 

Oxides of tungsten, iron, and manganefe— 'Tungstat of iron 
and manganefe. 

This fpecies is found in different parts of Germany, 
in Sweden, Britain, France and Spain ; and is almoft 
conftantly accompanied by ores of tin. It occurs both 
maflive and cryftallized. The primitive form of its cry- 
ftals, according to the obfervations of Mr Hauy, is a 
redlangular parallelopipedj, whole length is 8.66, whofet fig. 43, 

breadth is 5, and thickneis 4.33 *. It is not common, * jcur.de 
however, to find cryftals of this perfedl form ; in many-Aft*. N* 

cafes, the angles, and fometimes the edges, of the cry-X!X* 8* 
ftal are wanting f ; owing, as Mr Hauy has fhewn, to f Fig. 43. 

the fuperpofition of plates, whofe edges or angles de- 
creafe according to a certain law J. $ Jour.de 

Colour brown or brownilh black. Streak reddifh Min. N* 

brown. Powder ftains paper with the fame colour.xix* 
Luftre external, 2 ; internal, 2 to 3 ; nearly metallic. 
Texture foliated. Eafily feparated into plates by per- 

cufiion. Hardnefs 6 to 8. Sp. gr. from 7.C06* to ^ xirmth 

Not f Hauy. 7.333 f. Moderately ele&ric by communication, 
magnetic. Infufible by the blow-pipe. Forms with 
borax a greenifh globule, and with microcofmic fait a 
tranfparent globule of a deep red ^[. \Vauqueh 

The fpecimen of this ore, examined by Meflrs d’El-T^*^ 

huyart’s, was compofed of 65 oxide of tungften, %iTiu 
22 oxide of manganefe, 
13 oxide of iron. 

100 
Another 

(r) Kirin. II. 3,6.—^ Luyart, Mem. Thouloufe, II. 141.— Gmlin, Cnil’s Jour. Englifo Trant III. 137, 
205, and 293—La Peroufe, Jour, de Min. N° IV. p. 23. 



>rder XVII. _ MIN 
Ores of Another fpecimen from Pays le Mines in 
violybde- analyfed by Vauquelin and Hecht, contained 

nut11, , 67.00 oxide of tungften, 
18.00 black oxide of iron, 
6.2<y black oxide of manganefe, 

1.50 filica, 
7.25 oxide of the iron and manganefe 
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France, blulfh black. A piece of refin rubbed with this mine- Metallic 

ral becomes pofitively eledlric Infoluble in fulphu- u 

, Vauquelin t 

four* de 
Min. N° 
;ix. $r. 

100.00 § 

Genus II. 

SPECIES I. 

SALTS OF TUNGSTEN. 

Tungftat of lime (s). 

*77 Tungsten. 

T r* flat of This ore, which is now exceedingly fcarce, has hi- 
jme> therto been found only in Sweden and Germany. It 

is either maflive or cryftallized; and, according to Hauy, 

* je the primitive form of its cryftals is the o&ahedrori 
N° Colour yellowifh white or grey. Duftre 3 to 2. 
657*Tranfparency % to 3. Texture foliated. Hardnefs 6 

to 9. Sp. gr. 5.8 to 6.0665. Becomes yellow when 
digefted with nitric or muriatic acids. Infufible by the 
blow-pipe. With borax forms a colourleis glafs, unlefs 
the borax exceed, and then it is brown. With micro- 

cofmic fait it forms a blue glafs, which lofes its colour 
the yellow flame, but recovers it in the blue flame J. 

Bergman. 

f Sckeete. 

278 

Brown 
ungftat. 

279 
G. 1. Sul¬ 
phuret. 
Common 
iulphuret. 

* Kerjlen. 

f Brijfotu 

It is compofed of about 70 oxide of tungften, 
30 lime. 

100 
with a little filica and iron §. 

species 2. Brown Tungftat. 
This ore is found in Cornwall, and is either maflive 

or compofed of fmall cryftalline grains. 
Colour grey, variegated with yellow and brown. 

Luftre 2, waxy. Hardnefs 6 to 7. Sp. gr. 5.57. Its 
powder becomes yellow when digefted in aqua regia. 

According to Klaproth, it is compofed of 

88.0 oxide of tungften, 

11.5 lime. 

99.7 
Order XVII. ORES OF MOLYBDENUM. 

If ever molybdenum be found in abundance, it will 

probably be ufeful in dyeing and painting. At pre¬ 
sent it is very fcarce, having only been found in Swe¬ 
den, Germany, Carniola, and among the Alpes. Like 

tin and tungften, it affe&s the primitive mountains. 

Genus I. sulphuret of molybdenum, 
species 1. Common fulphuret (t). 

Molybclena. 
This ore, which is the only fpecies of molybdenum 

ore at prefent known, is found commonly maflive; fome- 
times, however, it is cryftallized in hexahedral tables. 

Colour light lead grey ; fometimes with a fliade of 

red. Streak bluifh grey, metallic. Powder bluifh. 
Luftre metallic, 3 to 2. Texture foliated. Lamella? 

flightly flexible. Hardnefs 4. Sp. gr. 4.569 * to 
4.7385 f. Feels greafy ; flains the fingers. Marks 

Suppl. Vol. II. Parti. 

Ores. 

ric and muriatic acids; but in a boiling beat colours j- Hauyy 
them green. Effervefces with warm nitric acid, lea-Jour/de 

ving a grey oxide undifiblved. Before the blow-pipe, on Min. N® 

a filver fpoon, emits a white fmoke, which condenfeS in-xix* 7°* 

to a white powder, which becomes blue in the internal, 
and lofes its colour in the external, flame. Scarcely af- 
fe&ed by borax or microcofmic fait. Effervefces with 
foda, and gives it a reddifh pearl colour. 

Compofed of about 60 molybdenum, 
40 fulphur. 

100 * 

Order XVIII. ORES OF URANIUM. 

* Klaproth, 

280 
G.l. Oxides* 
Sulphuret 
of uranium, 
f Kir wan % 

ii. 3°5 • 

Uranium has hitherto been found only in Germany, 
and has not been applied to any ufe. The only two 
mines where it has occurred are in the primitive moun¬ 

tains. 
Genus I. oxides of uranium, 

species 1. Sulphuret of uranium f. 

Pechblende. 
This ore, which has been found at Johanngeorgen- 

ftadt in Saxony, and Joachimfthal in Bohemia, is either 

maflive or ftratified with other minerals. 
Colour black or brownifh black ; fometimes with a 

fliade of grey or blue. Streak darker. Powder opaque 

and black. Luftre femimetallic, from 3 to 1. Frac¬ 
ture conchoidal. Hardnefs 7 to 8. Very brittle. Sp. 

gr. from 6.3785 J to 7.5, and even higher §. Imper-J Morvean, 

fe<ftly foluble in fulphuric and muriatic acids ; perfectly Jour, de 

in nitric acid and aqua regia. Solution wine yellow. ^tn.: 

Infufible with alkalies in a crucible: infufible by theX^]aaprcth9 
blow-pipe per fe. With borax and foda forms a grey Beitragel 
opaque flag; with microcofmic fait, a green glafs. 11.197* 

Compofed of oxide of uranium and fulphur, and mix¬ 
ed with iron and iilica, and fometimes lead. 

A fpecimen of this ore from Joachimfthal, analyfed 

lately by Klaproth, contained 
86.5 uranium, 
6.0 fulphuret of lead, 

5.0 filica, 

2.5 oxide of iron. 

IOC.O 1 * Beitrage, 
ii. *2i. 

* species 2. Yellow oxide of uranium J. as, 
Uronitic ochre. Yellow 

This ore is generally found on the furface of the laft °f 

fpecies at Johanngeorgenftadt, and is either maflive or Y^rufati 
in powder. ilm ^0^ * 

Colour yellow, red, or brown. Streak of the. yellow 
forts yellow ; of the red, orange yellow. Luftre o. 
Slightly ftains the fingers. Feels meagre. Texture 

earthy. Hardnefs 3 to 4. Sp. gr. 3.2438 ||. Infu-^ ^auy* 
fible by the blow-pipe ; but in a ftrong heat becomes 
brownifli grey. 

Compofed of oxide of uranium arid oxide of iron. 

I i Genus 

(s) htrw. II. 314.— Scheelts Works (French tranflation), II. 81.—Bergman, ibid. p. 94.— Crell, Chem. An- 

nalen. 1784, 2 Bard 195. 
(t) Kirnv. II. 322.—Scheme's Works (French tranflation), I. 236.—Pelletier, Jour, de Phyf. XXVII. 434,— 

Pfemann, ibid. XXXIII. 2()Z.—Sagc, ibid. 389*—- Klaproth and Modeery Amu de Cbim. III. 1 20. 
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Ores of 

Titanium. 

*Sa v 
G.If. Salts 
Carbonat 
of uranium 

Kirzuan, 
ii. $04.' 
§ Gmeltn. 

* Jour. 
jkfr*. n° 
xv. 27. 
i Ibid. N° 
xii. 51. 

j^owr. de 
JVTw. N° 
xxxii. 614. 
U 2M/. 

G.l. Oxides. 
Red oxide 
of titanium 

MINER 
Genus II. salts of uranium, 

species I. Carbonat of uranium f. 

This fubftance is alfo found at Johanngeorgenftadt, 
and near Eibenftock and Rheinbreidenbach §. It is 
fometimes amorphous, but more commonly cryftallized. 

Its cryftals are fquare plates, odahedrons, and fix fided 

^ Colour green ; fometimes nearly white 5 fometimes, 
though rarely, yellow. Streak greenifh white.. Luftre 3 
to 2 ; internal, 2; fometimes pearly ; fometimes near- 

ly metallic. Tranfparency 2 to 3. Texture foliated. 
Hardnefs 5 to 6. Brittle. Soluble in nitric acid with¬ 

out effervefcence. Infufible by alkalies. . 
Compofed of carbonat of uranium, with fome oxide 

of copper. When its colour is yellow it contains no 

copper. 

Order XIX. ORES OF TITANIUM. 

Titanium has been known for fo fhort a time, and 

its properties are yet fo imperfe&ly afcertained, that 
many of its ufes mull rerriain to be difcovered. Its 
oxide, as we learn from Mr Darcet,has been employed 
in painting on porcelain *. Hitherto it has been found 

only in the primitive mountains, the Crapacksf, the 
Alpes (u), and the Pyrenees J. It has been found al. 

fo in Brittany || and in Cornwal. 

A L O G Y. Clafs I, 
nachanite by Mr Gregor, the difcoverer of it. It is in Metallic 

fmall grains, like gunpowder, of no determinate mape,, f 

and mixed with a fine grey fand. Colour black. Ealiiy 
pulverized. Powder attra&ed by the magnet. Sp. gr. 

4.427. Does not detonate with nitre. With two parts 
of fixed alkali it melts into an olive coloured mafs, from 
which nitric acid precipitates a white powder. The mi¬ 
neral acids only extraa from it a little iron. Diluted 
fulphuric acid, mixed with the powder, in fucli a pro- 
portion that the mafs is not too liquid, and then eva¬ 
porated to drynefs, produces a blue coloured mafs. Be¬ 

fore the blow-pipe does not decrepitate nor melt. It 
tinges microcofmic fait green ; but the colour becomes- 
brown on cooling : yet microcofmic fait does not dif- 

folve it. Soluble in borax, and alters its colour in the 

fame manner. . . 
According to the analyfis of Mr Gregor, it is com* 

pofed of 46 oxide of iron, . 
45 oxide of titanium.- 

91 with fome filica and'manganefe f. {M.Gr^r, 

According to Mr Klaproth's analyfis, it is compofed 

of 51.00 oxide of-iron,. 7a. ip. 
45,25 oxide-of titanium, 

3.50 filica, 
.25 oxide of manganefe. 

Jour. de 

Min. N° 
XV. a8. and 

xxxii. 6x5. 
} Fig. 44. 

* Klaproth. 

4 Vauquel'tn 

and Hecbt.. 

184 
Menacha- 
,m;e. 

Genus I. oxides of titanium, 

species 1. Red oxide of Titanium. 
RedJhorl—Sagenite. 

This ore has been found in Hungary, the Pyrenees, 

the Alpes, and in Brittany in France. . It is generally 
cryftallized. The primitive form of its. cryftals, ac¬ 
cording to the obfervations of Mr Hauy, is a rectangu¬ 

lar prifm, whofe bafe is a fquare ; and the form of its 
molecules is a triangular prifm, whofe bafe is a right 
angled ifofceles triangle, and the height is to any of the 

fides of the bafe about the right angle as \/i2to 
or nearly as 3 : 2 Sometimes the cryftals of tita¬ 
nium are fix-fided, and fometimes four-fided, prifms, 
and often they are implicated together J. 

Colour red or brownifti red. Powder brick or orange 
red. Luftre 3. Tranfparency commonly o ; fometimes 
I. Texture foliated. Hardnefs 9. Brittle. Sp. gr. 

from 4.1$ * to 4.24^9 f. Not affe&ed by the mineral 
acids. When fufed with carbonat of potafs, and dilu¬ 
ted with water, a white powder precipitates, heavier 
than the titanium employed. Before the blow-pipe it 
does not melt, but becomes opaque and brown, . With 
microcofmic fait it forms a globule of glafs, which ap- 
pears black ; but its fragments are violet. With borax 
it forms a deep yellow glafs, with a tint of brown. 
With foda it divides and mixes, but does not form a 

tranfparent glafs. 
When pure,rit is compofed entirely of oxide of tita- 

nium* 

species 2. Menachanite (x). 
Oxide of titanium combined with iron. 

This fubftance has been found abundantly in the val¬ 
ley of Menachan in Cornwal; and hence was called me- 

100.00 X 0 . 
A mineral, nearly of the fame nature with the one 

juft defcribed, has been found in Bavaria. Its fpecific 

gravity, however, is only 3.7. According to the ana¬ 

lyfis of Vauquelin and Hecht, it is compofed of 

49 oxide of titanium, 

35 iron> r 
2 manganefe, * ’ 

*4 oxygen combined with the iron.and manganefe. 

IOQ § 

species 2. Calcareo-filiceous ore of titanium. 

§ Jour, it 
Min. N® 

oniuEo 3. Calcareo-liliceous ore or titanium. . X1X^‘ 

Oxide of titanium combined with lime and filica-—eTitan:te\. cajcareo- 
This ore has hitherto been found only near Paflau.fiiiceousorj 

It was difcovered by Profeffor Hunger. It is fome'f!ita^n 
times maflive, but more commonly cryftallized.in four-j.. I 

Tided prifms, not longer than one fourth of an inch. 
Colour reddifh, yellowifh, or blackifh brown ; fome¬ 

times whitifh grey. Powder whitifh grey. Luftre 
waxy or nearly metallic, 2 to 3. Tranfparency from o 
to 2. Texture foliated. Hardnefs 9 or more. Brittle. 
Sp. gr. 3.510. Muriatic acid, by repeated digeftion, 
diSolves one-third of it. Ammonia precipitates from 
this folution a clammy yellowifh fubftance. Infufible 
by the blow pipe, and alfo in a clay crucible ; but in 
charcoal is converted into a black opaque porous flag. 

According to the analyfis of Klaproth, it is compa* 

fed of 3.3 oxide of titanium, 
35 filica, 

33 lime* 

10 £ 

Orde^ 

(u) Dolom euy Jour, de Min. N° XLII. 431. and Saujfure, Voyages, N° 1894- 
(x) Kirw. II. 326,—Gregor, Jour. de Phyf XXXIX. 72. and 15z.—ScbmciJetr, Crell’s Annals (Engkih 

f tranflation), HI. 252. 



Ores of 
Tellurium. 

Drdcr XX. MINER 
Order XX. ORES OF TELLURIUM. 

Hitherto tellurium has only been found in Tran- 
fylvania. It occurs in three different mines; that of 
Fatzbay, Offenbanya, and Nagyag, which are confider- 

ed as gold mines, becaufe they contain lefs or more of 
that metal. Its gangue is commonly quartz. 

LOGY. 
Ordbr XXI. ORES OF CHROMUM. 

*86 
0. T. Alloys. 
White gold 
are of Fatz¬ 
bay. 

be- 

► Ann de 

Cbim. XXV, 

3l7* 

\ lb'll 280. 

*87 
Graphic 
gloden ore 

pf Offen¬ 
banya. 

\ Ann. de 

Cbim. XXV. 

3^8. 

|j Dc Born, 

Kirrvjn s 

Min, fi. 
Ill, 

§ Ann. de 

Cbim. xxv. 
a 80, 

Genus 1. alloys of tellurium, 

species I. White gold ore of Fatzbay. 
Alloy of tellurium and iron, with fome gold. 

This fpecies is generally maflive. Its colour 
tween tin white and lead grey. Luftre confiderabie, me¬ 
tallic. Texture granular *. 

According to Klaproth’s analyfis, it is compofed of 
72.0 iron, 
25.5 tellurium, 

2.5 gold. 

* Ibid., 
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species 2. Graphic golden ore of Offenbanya. 
1Tellurium alloyed with gold andfiver. 

This ore is compofed of flat prifmatic cryftals ; the 
arrangement of which has fome refemblance to Tuikifh 
letters. Hence the name of the ore. 

Colour tin white, with a tinge of brafs yellow 
Luftre metallic, 3, Hardnefs 4 to 5. Brittle. Sp. 

gr. 5.723. Before the blow-pipe decrepitates, and melts 
like lead. Burns with a lively brown flame and difa- 
greeable fmell, and at laft vanifhes in a white fmoke, 
leaving only a whitifh earth ||. 

According to Klaproth’s analyfis it is compofed of 
60 tellurium, 

30 gold, 
10 filver. 

too § 
The yellow gold ore of Nagyag would belong to this 

fpecies were it not that it contains lead. Its compofi. 
tion, according to Klaproth’s anaylfis, is as follows: 

45.0 tellurium, 
27.0 gold, 
19.5 lead, 

8.5 filver, 

Chromum has hitherto been found in too fmall quan¬ 
tities for its extenfive application to the arts. When¬ 
ever it becomes plentiful, its properties will render it of 
great importance both to the dyer and painter. Na¬ 
ture has ufed it to colour fome of her molt beautiful mi¬ 
neral produ&ions : And can art copy after a better mo¬ 
del ? Hitherto it has been found only in two places, 
near Ekaterinbourg in Siberia, and in the department 
of the Var in France. In the firfl of thefe places, and 
probably alfo in the fecond, its gangue is quartz. 

Genus I. salts of chromum. 

species 1. Chromat of lead. 
Red lead ore of Siberia. 

This fingular mineral, which has now become fcarce, 
is found in the gold mines of Berefof near Ekaterim- 
bourg in Siberia, cryftalliZed in four.fided prifms, fome- 

times terminated by four-fided pyramids, fometimes not. 
Colour red, with a fhade of yellow. Streak and 

powder a beautiful orange yellow. Luflre from 2 to 
3. Tranfparency 2 to 3. Structure f oliated. Tex 
ture compadl. Fra&ure uneven. Hardnefs 5 to 4. 

Sp. gr. 6.0269 f to 5.75 Does not effervefee with f BriJJbn. 

acids. Before the blow-pipe decrepitates ; fome lead 
reduced, and the mineral is converted to a black flag, 
which tinges borax green. 

According to the analyfis of Vauquelin, it is compo¬ 
fed of 65.12 oxide of lead, 

34.88 chromic acid. 

100.00 ||. || Jour.de 

nu r • Min' N° 
species 2. Chromat or iron. xxxiv. 760. 

This mineral, which has been found only near Gaf- 29° 
fin in the department of Var in France, is in irregular p^romat °f 
meffas. iron* 

Colour brown, not unlike that of brown blende. 

Luftre metallic. Hardnefs moderate. Sp. gr. 4.0326. 
Melts with difficulty before the blow-pipe ; to borax it 

communicates a dirty green. Infoluble in nitric acid. 
Melted with potafs, and diffolved in water, the folution 
affumes a beautiful orange yellow colour. 

It is compofed of 63.6 chromic acid, 

, 36.0 oxide of iron. 

100.0 and an atom of fulphur *. 

species 3. Grey foliated gold ore of Nagyag. 
This ore is found in plates, of different degrees of 

tliicknefs, adhering to one another, but eafily feparable; 
thefe are fometimes hexahedral, and often accumulated 
fo as to leave cells between them. 

Colour deep lead grey, paffing to iron black, fpotted. 

Luftre metallic, moderate. Texture foliated ; leaves 
flightly flexible f. Hardnefs 6. Sp. gr. 8.919.1 Stains 

the fingers. Soluble in acids with effervefcence J. 
According to Klaproth, it is compofed of 

50.0 lead, 
35.0 tellurium, 
8.5 gold, 

7.5 fulphur, 
1.0 filver and copper* 

100.0 $ 

"'<5t 'Zir- 
Chap. V. Of the Chemical Analysis of Cbim. xxxi. 

Minerals. aao. 

. *91 
The progrefs which the art of analyfing minerals Analyfis of 

has made within thefe laft twenty years is truly afto-m^nera^s* 
nifhing. To feparate five or fix- fubftances intimately 
combined together, to exhibit each of them feparately, 
to ascertain the precife quantity of each, and even to 

deteft the prefence and the weight of fubftances which 
do not approach T^th part of the compound, would, 

at no very remote period, have been confidered as a 
hopelefs, if not an impoffible, talk ; yet this can now 
be done with the mod rigid accuracy. 

The firft perfon who undertook the analyfis of mi-Begun by 
nerals was Margraff of Berlin. His attempts were in-Margraff. 
deed rude ; but their importance was foon perceived by- 
other chemifts, particularly by Bergman and Scheele, 

11 2 whofe 
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Analyfis ofwhofe induftry and addrefs brought the art of analyfing 
Minerals. m;nerals to a confiderable degree of perfection. 
'-v-' But their methods, though they had very conhder- 

able merit, and, confidering the ftate of the fcience, are 

wonderful proofs of the genius of the inventors, were 
soi often tedious and uncertain, and could not in all cafes 

Improved be applied with confidence. Tbefe defeats were per- 
byKla. ’ rr 
j>roth 

A L O G Y. Chap. V, 
it comes over, muft be fet afide; it contain^ the nitric Anaiyfu of 

acid. The other impurities remain behind in the cu- ,Mill‘ra!s’ 
curbite. Sulphuric acid, when pure, difiolves indigo '* 
without altering its colour, does not attack mercury 
while cold, and caufes no precipitate in pure alkaline fo- 

lutions. , 
c. Nitric acid often contains both fulphuric and mu. 

It is eafily purified by throwing into it' 

to the anal)n» or minerals F . .* J r tiie ac[A allowing the mixture to remain 
which nothing could fatigue, and an ingenuity and «:■ i oo^parts ot tliejccw ^ ^ d;ftmi[KT 

a 94 
And other 
themifts. 

*9 S 
Method of 
obtaining 

curacy which nothing could perplex. He corre&ed 
what was wrong, and fupplied what was wanting, in 
the analytical method ; invented new proceffes, difeo- 
vered new inftruments ; and it is to his labours, more 
than to thofe of any other chemift, that the degree of 
perfection, to which the analyfis of minerals has attain¬ 
ed, is to be aferibed. Many improvements, however, 
were introduced by other dhemifts, efpecially by Mr 
Vauquelin, whofe analyfes in point of accuracy and in¬ 

genuity rival thofe of Klaproth himfelf. 
We {hall, in this chapter, give a fhort idefeription of 

the moll perfect method of analyfing minerals, as far 
as we are acquainted with it. We fliall divide the chap¬ 

ter into four feCtions> In the firft, we {hall give an ac¬ 
count of the inftruments ufed in analyfes ; in the fecond, 

we {hall treat of the method of analyfing {tones ; in the 
third, of analyfing combuilibles ; and in the fourth, of 

the analyfes pf ores. 

Sect. I. Of the Injlruments of Analyfes, 

for 24 hours, {baking it occafionally, and then diftilling 
it. The fulphuric and muriatic acids combine with the 

lead, and remain behind in the retort. Pure nitric acid 
occafions no precipitate in the folutions of barytes and 

filver. 
6. The muriatic acid of commerce ufually contains 

fulphuric acid, oxymunatic acid, and oxide of iron. It 
may be purified by diftillation with a little muriat of 

foda ; taking care to fet afide the firft portion which 
comes over. When pure it caufes no precipitate in the 

folution of barytes, nor of pure alkalies, and does not 

attack mercury while cold. 
7. Hydrofulpliuret of potafs is made by faturating a 

folution of pure potafs with fulphurated hydrogen gas; 
and water may be faturated with fulphurated hydrogen 

gas in the fame manner. See Chemistry, n° 857. 

SuppL 
8. Tlie method of preparing pruftic alkali, oxalic 

acid, and the other fubftances ufed in analyfes, has been 
already deferibed in the article Chemistry, SuppL it 

I. The chymical agents, by means of which the an- is unneceffary therefore to repeat it here. #i 2'. 
rfis of minerals is accomplilbed, ought to be prepared II. Before a mineral is fubimtted to analyfis* it ought How 

296 
to 

j- alyfis of minerals is accomplilhed, ought lu ^Taivu ...u duce the 
with the greateft care, becaufe upon their purity the to be reduced to an impalpable powder. Ib.s is byno^ 

pure. , .. .*i toll/ wVi#>n the Itnne is '- - exadnefs of the operation entirely depends. Thefe a- means an eafy talk when the (lone is extremely hard. powder, 
gents are the three alkalies, both pure and combined It ought to be raifed to a bright red or white heat in 
with carbonic acid ; the fulphuric, nitric, and muriatic a crucible, and then mftantly thrown into cold water, 
acids: hydrofulphuret of potafs and fulphurated hydro- This fudden tranfition makes it crack and break into 

it* . _1: _l „ arp nnt fmall enonerh. the pieces. If thefe pieces are not fmall enough, the ope¬ 
ration may be repeated on each till they are reduced 
to the proper fize. Thefe fragments are then to be 
beaten to fmall pieces in a polifhed fteel mortar ; the 

__? _ _ cavity of which {hould be cylindrical, and the fteel peftle 

known to be pure when their folution in pure water occa- fhould fit it exactly, in order to prevent any of the (lone 

gen gas dtffolved in water ; pruffic alkali, and a few 

neutral falts. 
1. Potafs and foda may be obtained pure, either by 

means of alcohol, or by the method deferibed in the 
article Chemistry, n° 372. SuppL Thefe alkalies are 

lions no precipitate in lime and barytic water ; when the 
precipitate which it produces in a folution of filver is 
completely diflolved by nitric acid ; and, laftly, when 
Taturated with carbonic acid it depofits no filica. 

2. Ammonia is procured by diftilling one part of mu¬ 

riat' of ammonia with two parts of quicklime, and recei¬ 
ving the gas in a difh containing a quantity of pure wa¬ 
ter, equal in weight to the muriat employed. Its pu¬ 
rity is known by the fame tefts which afeertain the pu¬ 

rity of fixed alkalies. 
3. The carbonatsof potafs and foda may be formed 

by diffolving the potafs and foda of commerce in pure 

water, faturating the folution with carbonic aeid, and 
cryftallizing them repeatedly. When pure, thefe cry- 
ftals efflorefee in the air ; and the precipitate which they 
occafion in folutions of barytes and of filver is com¬ 
pletely foluble in nitric acid. Carbonat of ammonia is 
obtained by diftilling together one part of muriat of 
ammonia and two parts of carbonat of lime. 

4. The fulphuric acid of commerce often contains 
nitric acid, potafs, lead &c. It may be purified by di- 

ftillatkm in aflow cucurbite. The firft portion, when 

from efcaping during the ad of pounding. As loon as 
the ftone is reduced to pretty fmall pieces, it ought to 
be put into a mortar of rock cryftal or flint, and redu¬ 
ced to a coarfe powder. This mortar fhould be about 
four inches in diameter, and rather more than an inch 
in depth. The peftle fhould be formed of the fame 
ftone with the mortar, and care fhould be taken to know 

exactly the ingredients of which this mortar is compo- 
fed. Klaproths mortar is of flint. We have given its 

analyfis in n° 32. of this article. 
When the (tone has been reduced to a coarfe pow¬ 

der, a certain quantity, whofe weight is known exadtly, 
100 grains for inftance, ought to he taken and reduced 

to as fine a powder as poffible. This is beft done by 
pounding fmall quantities of it at once, not exceeding 
10 grains. The powder is as fine as pofiiblc when it 

feels foft, adheres together, and as it were forms a cake 
under the peftle. It ought then to be weighed exa6t- 

ly. It will almoft always be found heavier after being 
pounded than it was before ; owing to a certain quan¬ 
tity of the fubftance of the mortar which has been rub¬ 

bed off during the grinding and mixed with the pow¬ 
der. 
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■nalyfis older. This additional weight mull be carefully noted ; 
Minerals. and after the analyfis, a portion of the ingredients of 

the mortar, correfponding to it, mull be fubtradled. 
III. It is necelfary to have a crucible of pure filver, 

or, what is far preferable, of platinum, capable of hold¬ 
ing rather more than feven cubic inches of water, and 
provided with a cover of the fame metal. There Ihould 

aifo be ready a fpatula of the fame metal about four 

inches long. 
The difhes in which the folutions, evaporations, &c. 

are performed, ought to be of glafs or porcelain. Thofe 
of porcelain are cheaper, becaufe they are not fo apt to 
break. Thofe which Mr Vauquelin ufes are of porce¬ 
lain ; they are fe&ions of fpheres, and are glazed both 
within and without, except that part of the bottom 

which is immediately expofed to the fire. 

Sect. II. Analyfis of Stones (y). 

i redients The on^ fubftances which enter into the compofi- 
’ Hones, tion of the fimple Hones, as far at lealt as analyfis has 

difcovered, are the fix earths, filica, alumina, zirconia, 
glucina, lime, and magnefia; and the oxides of iron, 

manganefe, nickel, chromum, and copper (z). Seldom 
more than four or five of thefe fubllances are found com¬ 
bined together in the fame Hone : we (hall fuppofe, 
however, in order to prevent unnecefiary repetitions, 

that they are all contained in the mineral which we are 

going to analyfe. 

[ethod of Let 100 or 200 gra*ns °f the Hone to be analyfed,pre- 
compe- vioufiy reduced to a fine powder, be mixed with three 
ig Hones, times its weight of pure potafs and a little water, and 

expofed in the filver or platinum crucible to a ftrong 
heat. The heat fliould at firft be' applied flowly, and 
the matter fhould be conllantly ftirred, to prevent the 
potafs from fwelling and throwing any part out of the 
crucible. When the whole water is evaporated, the 
mixture fhould be kept for half an hour or three quar¬ 

ters in a ftrong red heat. 
If the matter in the crucible melts completely, and 

appears as liquid as water, we may be certain that the 
ftone which we are analyfing confifts chiefly of filica ; 
if it remains opaque, and of the cOnfiftence-of pafte, the 
other earths are moft abundant ; if it remains in the 
form of a powder, alumina is the prevalent earth. If 
the matter in the crucible be of a dark orbrownifh red 
Colour, it contains oxide of iron ; if it is grais green, 
manganefe is prefent; if it is yellowifh green, it con¬ 

tains chromum. 
When the crucible has been taken from the fire and 

wiped on the outfide, it is to be placed in a capfule of 
porcelain, and filled with water. This water is to be 
renewed from time to time till all the matter is detach¬ 
ed from the crucible. The water diffolves a part of the 
combination of the alkali with the filica and alumina 
of the ftone ; and if a fufficient quantity were ufed, it 

would diflolve the whole of that combination. 
Muriatic acid is now to be poured in till the whole 

of the matter is diftolved. At firft a flaky precipitate 

appears, becaufe the acid combines with the alkali 
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which kept it in folution. Then an effervefcence takes Analyfis of 
place, owing to the decompofition of fome carbonat of Minerals. 

potafs formed during the fufion. At the fame time J1 v 1 r 

the flaky precipitate is rediffolved ; as is alfo that part 
of the matter which, not having been diftolved in the 
water, had remained at the bottom of the difh in the 
form of a powder. This powder, if it confifts only of 
filica and alumina, diffolves without effervefcence; but 
if it contains lime, an effervefcence takes place. 

If this folution in muriatic acid be colourlefs, we may 
conclude that it contains no metallic oxide, or only a 
very fmall portion ; if its colour be purplifh red, it con¬ 
tains manganefe ; orange red indicates the prefence of 
iron ; and golden yellow the prefence of chromum. 

This folution is to be poured into a capfule of porce¬ 
lain, covered with paper, and evaporated to drynefs in 
a fand bath. When the evaporation is drawing towards 
its completion, the liquor afiumes the form of jelly. It 
mu ft then be ftirred conftantly with a glafs or porcelain 
rod, in order to facilitate the difengagement of the acid 
and water, and to prevent one part of the matter from 
being too much, and another not fufficiently dried. 

Without this precaution, the'filica and alumina would 
not be completely feperated from each other. 300 

When the matter is reduced almoft to a dry powder, 

a large quantity of pure water is to be poured on it s 
and, after expofure to a flight heat, the whole is to be y 
poured on a filter. The powder which remains upon 
the filter is to be wafhed repeatedly, till the water with 
which it has been wafhed ceafes to precipitate filver 

from its folutions. This powder is the whole of the 
filica which the ftone that we are analyfing contained. 
It muft firft be dried between folds of blotting paper, 
then heated red hot in a platinum or filver crucible, and 
weighed while it is yet warm. It Aught to be a line 
powder, of a white colour, not adhering to the fingers, 

and entirely foluble in acids. If it be coloured, it is 
contaminated with fome metallic oxide ; and fhews, that 
the evaporation to drynefs has been performed at too 
high a temperature. To feparate this oxide, the filica 
muft be boiled with an acid, and then wafhed and dried 
as before. The acid folution muft be added to the water 

which pafied through the filter,.and which we ftiall de¬ 

nominate A. 
The watery folution A is to be evaporated till its' 

quantity does not exceed 30 cubic inches, or nearly an 
Englifh pint. A folution of carbonat of potafs is then 
to be poured into it till no more matter precipitates. 
It ought to be boiled a few moments to enable all the 
precipitate to fall to the bottom. When the whole of 
the precipitate has collected at the bottom, the fuper- 
natant liquid is to be decanted off; and water being 
fuhftituted in its place, the precipitate and water are to- 
be thrown upon a filter. When the water has run off, 
the filter with the precipitate upon it is to be placed 
between folds of blotting paper. When the precipi¬ 
tate has acquired fome confidence, it is to be carefully 
colle&ed by an ivory knife, mixed with a folution of 

pure potafs, and boiled in a porcelain capfule. If any 

_ alumina 

(y) Part of this feftion is to be confidered as an abftra& of a treatife of Vauquelin on the analyfis of (tones*, 

publifhed in the Annales de Chimie, Vol. XXX. p. 66. . . 
(z) Barytes has alfo been difcovered in one fingle ftone, the faurohte; but its prefence in ftones is fb un¬ 

common, that it can fcarcely be looked for. The method of detecting it (hall be noticed afterwards. 



*54 
Aaslyfis of 

Mineral?, 

301 

And the 
alumina, 

301 
Cfiucina, 

303 
Lime, 

304 
Manga¬ 
nefe, 

305 
Magnefia, 

306 
Chromum,, 

307 
Iron, 

308 
And nickel, 

MINER 
alumina or glucina be prefent, they will be diffolved in 
the potafs ; while the other fubftances remain untouch¬ 
ed in the form of a powder, which we fhall call B. 

Into the folution of potafs as much acid mu ft be 
poured as will not only faturate the potafs, but alfo com¬ 
pletely rediffolve any precipitate which may have at firft 
appeared. Carbonat of ammonia is now to be added 
in fuch quantity that the liquid fhall tafte of it. By 
this addition the whole of the alumina will be precipi¬ 
tated in white fleaks, and the glucina will remain dif- 
iolved, provided the quantity of carbonat of ammonia 
ufed be not too fmall. The liquid is now to be filter¬ 
ed, and the alumina which will remain on the filter is to 
be wafhed, dried, heated red hot, and then weighed. 
To fee if it be really alumina, diffolve it in fulphuric 
acid, and add a fufficient quantity of fulphat or acetite 
of potafs ; if it be alumina, the whole of it will be con¬ 

verted into cryftals of alum. 
Let the liquid which has paffed through the filter be 

boiled for fame time, and the glucina, if it contains any, 
will be precipitated in a light powder, which may be 
dried and weighed. When pure, it is a fine, foft, very 
light, taftelefs powder, which does not concrete when 

heated, as alumina does. 
The refiduum B may contain lime, magnefia, and one 

or more metallic oxides. Let it be diffolved in weak 
fulphuric acid, and the folution evaporated to drynefs. 
Pour a fmall quantity of water on it. The water will 
diffolve the fulphat of magnefia, and the metallic ful- 
phats ; but the fulphat of lime will remain undiffolved. 
Let it be heated red hot in a crucible, and weighed. 
The lime amounts to 0.41 of the weight. 

Let the folution containing the remaining fulphats 
Be diluted with a large quantity of water, let a fmall 
excefs of acid be added, and then let a faturated car¬ 
bonat of potafs be poured in. The oxides of chromum, 
iron, and nickel, will be precipitated, and the magnefia 
and oxide of manganefe will remain diffolved. The pre¬ 
cipitate we fhall call C. 

Into the folution let a folution of hydrofulphuret of 
potafs be poured, and the manganefe will be precipita¬ 
ted in the ftate of a hydrofulphuret. Let it be calci¬ 
ned in contact with air, and weighed. The magnefia 
may then be precipitated by pure potafs, wafhed, ex- 
pofed to a red heat, and then weighed. . 

Let the refiduum C be boiled repeatedly with nitric 
acid, then mixed with pure potafs; and after being 
heated, let the liquid be decanted off. Let the preci¬ 
pitate, which confifts of the oxides of iron and nickel, 
be wafhed with pure water ; and let this water he added 
to the folution of the nitric acid and potafs. That fo- 
lution contains the chromum converted into an acid. 

Add to this folution an excefs of muriatic acid, and eva¬ 
porate till the liquid affumes a green colour; then add 

a pure alkali: The chromum precipitates in the ftate 
of an oxide, and may be dried, and weighed. 

Let the precipitate, confifting of the oxides of iron 
and nickel, be diffolved in muriatic acid; add an excefs 
of ammonia : the oxide of iron precipitates. Let it be 
wafhed, dried, and weighed. 

Evaporate the folution, and the oxide of nickel will 
alfo precipitate ; and its weight may be afeertained in 
the fame manner with the other ingredients. 

The weights of all the ingredients obtained are now 
to be added together, and their fum-total compared with 
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the weight of the matter fubmitted to analyfis. If the Analyfis of 

two are equal, or if they differ only by .03 or .04 parts, /Vliner^, 
we may conclude that the analyfis has been properly " 
performed : but if the lofs of weight be confiderable, 
fomething or other has been loft. The analyfis muft 
therefore be repeated with all poffible care. If there is 

flill the fame lofs of weight, we may conclude that the 
ftone contains fome fubftance, which has either evapo¬ 
rated by the heat, or is foluble in water. ^ 

A frefh portion of the ftone muft therefore be bro-Method of 
ken into fmall pieces, and expofed in a porcelain cru-dete&ing 

cible to a ftrong heat. If it contains water, or any ^ 
other volatile fubftance, they will come over into the re¬ 

ceiver ; and their nature and weight may be afeertained. 
If nothing comes over into the receiver, or if what 

comes over is not equal to the weight wanting, we may 
conclude that the ftone contains fome ingredient which 

is foluble in water. 

To difeover whether it contains potafs^ let the ftone, Method of 
reduced to an impalpable powder, be boiled five or fixafeertain. 
times in fucceffion, with very ftrong fulphuric acid, ap* irigwho 

plying a pretty ftrong heat towards the end of the ope. 
ration, in order to expel the excefs of acid; but takingp0tafo 
care that it be not ftrong enough to decompofe the falts 
which have been formed. 

Water is now to be poured on, and the refiduum, 
which does not diffolve, is to be waffied with water till 
it becomes taftelefs. The watery folution is to be fil¬ 
tered, and evaporated to drynefs, in order to drive off 
any excefs of acid which may be prefent. The falts are 
to be again diffolved in water ; and the folution, after 

being boiled for a few moments, is to be filtered and 
evaporated to a confidence proper for cryftallizing. If 
the ftone contains a fufficient quantity of alumina, and 
if potafs be prefent, cryftals of alum will be formed ; 

and the quantity of potafs may be difeovered bv weigh¬ 
ing them, it being nearly T*^th of their weight. If the 
ftone does not contain alumina, or not in fufficient quan¬ 
tity, a folution of pure alumina in fulphuric acid muft 
be added. Sometimes the alum, even when potafs is 
prefent, does not appear for feveral days, or even weeks; 

and fometimes, w hen a great quantity of alumina is pre¬ 
fent, if the folution has been too much concentrated by 
evaporation, the fulphat of alumina prevents the alum 
from cryftallizing at all. Care, therefore, muft be ta¬ 
ken to prevent this laft fource of error. The alum ob¬ 
tained may be diffolved in w7ater, and barytic water 
poured into it as long as any precipitate forms. The 
liquor is to be filtered, and evaporated to drynefs. The 
refiduum will confift of potafs and a little carbonat of 
potafs. The potafs may be diffolved in a little water. 
This folution, evaporated to drynefs, gives us the pot¬ 
afs pure ; which may be examined and weighed. 

If no cryftals of alum can be obtained, ^we muft lookOr foda. 

for fome other fubftance than potafs. The ftone, for 
inftance, may contain foda. The prefence of this al¬ 
kali may be difeovered by decompofing the folution in 
fulphuric acid, already deferibed, by means of ammo¬ 
nia. The liquid which remains is to be evaporated to 

drynefs, and the refiduum is to be calcined in a cru¬ 
cible. By this method, the fulphat of ammonia will be 
volatilised., and the foda will remain. It may be redif- 
folved in water, cryftallized, and examined. 

If fulphuric acid does not attack the ftone, as is of¬ 

ten the cafe, it muft be decompofed by fufion with fo¬ 
da, 
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t'.alyfis of da, in the fame manner as formerly directed with pot- 
Minerais. afs> The matter, after fufion, is to be diluted with 

— v ” J water, and then faturated with fulphuric acid. The 
folution is to be evaporated to drynefs, the refiduum 
again diffolved in wateY, and evaporated. Sulphat of 

foda will cry ftallize firft; and by a fecond evaporation, 
if the (lone contains potafs and alumina, cryftals of alum 

will be depofited. 
The prefence of potafs may be difcovered, by mix* 

fug with a fomewhat concentrated folution of muriat 
of platinum, the fait obtained,.either by decompofing 

the (lone immediately by an acid, or by Saturating with 
an acid the matter obtained by fufing the ftone with 
foda. If any potafs be prcfent, a very red precipitate 
will be formed. This precipitate is a triple fait, com- 
pofed of potafs, muriatic acid, and oxide of platinum. 
Ammonia, indeed, produces the fame precipitate ; but 
ammonia has not hitherto been difcovered in ftones. 

tnalyfis of In this manner may fimple ftones and aggregates be 
dine analyfed. As to faline ftones, their analytic muft vary 
tones, according to the acid which they contain. But almoft 

all of them inay he decompofed by one or other of two 
methods ; of each of which we fhall give an example. 

4 I. Analyfis of Carbonat of Strontites. 

TfCarbo- Klaproth analyfed this mineral by diftolving ioo 
ats, parts of it in diluted muriatic acid : during the folution, 

30 parts of carbonic acid efcaped. The folution cry- 
ftallized in needles, and when diffolved in alcohol, burnt 
with a purple flame. Therefore it contained ftrontites. 

He diffolved a grain of fulphat of potafs in fix ounces 
of water, and let fall into it three drops of the muriatic 
folution. No precipitate appeared till next day. There¬ 
fore the folution contained no barytes; for if it had, a 

precipitate would have appeared immediately. 
He then decompofed the muriatic acid folution, by 

mixing it with carbonat of potafs. Carbonat of ftrori- 
tites precipitated. By the application of a ftrong heat, 

the carbonic acid was driven off. The whole of the 
earth which remained was diffolved in water. It cry- 

^X7^ro/;Aftallized ; and when dried, weighed 6gl*. 

160.^^ i. u, Analyfis of Sulphat of Strontites. 

Mr Vauquelin analyfed an impure fpecimen of this 

mineral as follows : 
Sulphats, On 200 parts of the mineral, diluted nitric acid was 

poured. A violent effervefcence took place, and part 
of the mineral was diffolved. The undiffolved portion, 

after being heated red hot, weighed 167. Therefore 

33 parts were diffolved. 
The nitric folution was evaporated to drynefs: A 

reddifh fubftance remained, which indicated the prefence 
of oxide of iron. This fubftance was rediffolved in wa¬ 
ter, and fome ammonia mixed with it; a reddifh pre¬ 

cipitate appeared, which, when dried, weighed 1, and 
-was oxide of iron. The remainder of the folution was 
precipitated by carbonat of potafs. The precipitate 

weighed, when dried, 20, and poffeffed the properties 
of carbonat of lime. Therefore 200 parts of this mi¬ 
neral contain 20 of carbonat of lime, r of oxide of iron, 

and the remainder of the 33 parts he concluded to be 

water. 
The 167 parts, which were infoluble in nitric acid, 

were mixed with 500 parts of carbonat of potafs, and 

7000 parts of water, and boiled for.a confidcrable time. 
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The folution was then filtered, and the refiduum wafh- Analyfis of 
ed and dried. The liquid fcarcely effervefeed with Mineral?, 

acids ; but with barytes it produced a copious precipi- — 
tate, totally indiffoluble in muriatic acid. Therefore it 
contained fulphuric acid. 

The undiffolved refiduum, when dried, weighed 129 
parts. It diffolved completely in muriatic acid. The 
folution cryftallized in needles; when diffolved in alco¬ 
hol, it burnt with a purple flame ; and, in fhort, had all 

the properties of muriat of ftrontites. Therefore thefe 
129 parts were carbonat of ftrontites. Now, 100 parts 
of this carbonat contain 30 of carbonic acid ; therefore 
129 contain 38.7. Therefore the mineral muft con¬ 
tain in 200 parts 90.3 of ftrontites. 

Now, the infoluble refiduum of 167 parts was pure 
fulphat of ftrontites ; and we have feen that it contain¬ 

ed 90.3 of ftrontites. Therefore the fulphuric acid muft 
amount to 76.7 parts *. * Jour, de 

Nearly in the fame manner as in the firft of thefe ex-^'1*.**0 
amples, may the analyfis of carbonat of lime and barytesXXXV11,P* 

be performed; and nearly in the fame manner with the 

fecopd, we may analyfe the fulphatsof lime aud barytes/ ^15 
Phofphat of lime may be diffolved in muriatic a<?id, Phofphats, 

and the lime precipitated by fulphuric acid, and its 
quantity afeertained by decompofing the fulphat of lime 
obtained. The liquid folution may be evaporated to 
the confiftence of honey, mixed with charcoal powder, 
and diftilled in a ftrong heat. By this means phofpho- 
rus will be obtained. The impurities with which the 
phofphat may be contaminated will partly remain undif¬ 
folved, and be partly diffolved, in muriatic acid. They 

may be dete&ed and afeertained by the rules laid down 
in the fecond fedtion of this chapter. 

The fluat of lime may be mixed with fulphuric acid 
and diftilled. The fluoric acid will come over in the 
form of gas, and its weight may be afeertained. What 
remains in the retort, which will confift chiefly of ful- 
phat of lime, may be analyfed by the rules already laid 
down. 

The borat of lime may be diffolved in nitric or ful-An^bo- 
phuric acid. The folution may be evaporated to dry-rats, 

nefs, and the boracic acid feparated from the refiduum 
by means of alcohol, which will diffolve it without ail¬ 
ing on any of the other ingredients. The remainder 
of the dry mafs may be analyfed by the rules laid down 
in Sedl. II. of this Chapter. 

Sect. III. Of the Analyfis of Comhufilles- 

The only combuftibles of whofe analyfis it will be 
neceffary to fpeak are coals and fulphur ; for the me¬ 

thod of analyfing the diamond and oil has already been 
given in the article Chemistry, Suppl. ^18 

Coal is compofed of carbon, bitumen, and fome por- Earths of 
tion of earth. The earths may be dete&ed by burning00** h°w 
completely a portion of the coal to be analyfed. Thecxamine<k 
allies which remain after incineration confift of the 
earthy part. Their nature may be afeertained by the 
rules laid down in Sedt. II. of this Chapter. 

For the method of afeertaining the proportion of 
carbon and bitumen in coal, we are indebted to Mr Kir- 

wan. Method of 
When nitre is heated red hot, and charcoal is thrown detecting 

on it, a violent detonation takes place; and if the quan-the relative 

tity of charcoal be fufficient, the nitre is completely de-P*°P0rtl0I*s 

compofed. Now, it requires a certain quantity of pure andbYtu-3 

carbon men, 
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Analyfis T carbon to decompofed givdn weight of nitre. From 

Minerals, experiments of Lavoifier, it follows that, when the 

Sm v"",rr detonation is performed in clofe veflels under watei, 

13.21 parts of charcoal are capable of decompofing 100 
parts of nitre *. Blit when the detonation is perform¬ 
ed in an open crucible, a fmaller proportion of charcoal 

is neceflary, becaufe part of the nitre is decompofed by 
the action of the furrounding air. Scheele found that 
under thefe circumdances 10 parts of plumbago were 
fnfficient to decompofe 96 parts of nitre, and Mr Kir- 
wan found that nearly the fame quantity of charcoal 

was fnfficient for producing the fame effe&. 
Macquer long ago obferved, that no volatile oily 

matter will detonate with nitre, unlefs it be previoufly 
reduced to a charcoal; and that then its effect upon nitre 
is precifely proportional to the charcoal which it con- 

4 Macqucr'1 S tains f. Mr Kirwan, upon trying the experiment with 
TXiflhtiaryt 'vegetable pitch and maltha, found that thefe fubftances 

did not detonate with nitre, but merely burn upon its 
furface with a white or yellow flame ; and that after 
they were confumed, nearly the fame quantity of char¬ 
coal was neceflary to decompofe the nitre which would 
have been required if no bitumen had been ufed at all 
Now coals are chiefly compofed of charcoal and bitu¬ 
men. It occurred ^therefore to Mr Kirwan, that the 
quantity of charcoal which any coal contains may be 
afeertained by detonating it with nitre : For fince the 
bitumen of the coal has no effed in decompofing nitre, 
it is evident that the detonation and decompofition 
mull be owing to the charcoal of the coal ; and that 
therefore the quantity of coal neceflary to decompofe a 
given portion of nitre will indicate the quantity of car¬ 
bon which it contains : and the proportion of charcoal 
and earth which any coal contains being afeertained, its 
bituminous part may be eafily had from calculation. 

The crucible which he ufed in his experiments was 
large : it was placed in a wind furnace at a diftance 
from the flue, and the heat in every experiment was as 
equal as poflible* The moment the nitre was red hot, 
the coal, previoufly reduced to fmall pieces of the flze 
of a pin head, was projected in portions of one or two 
‘grains at a time, till the nitre would no longer deto¬ 
nate ; and every experiment was repeated feveral times 
to enfure accuracy. 

He found that 480 grains of nitre required 50 grains 
of Kilkenny coal to decompofe it by this method. 
Therefore jo grains would have decompofed 96 of 
nitre ; precifely the quantity of charcoal which would 
have produced the fame effeft. Therefore Kilkenny 
coal is compofed almoft entirely of charcoal. 

Cannel coal, when incinerated, left a refiduum of 
3.12 in the 100 parts of earthy allies. 66.5 grains of 
it were required to decompofe 480 grains of nitre ; blit 
50 parts of charcoal would have beeu fufficient : there¬ 
fore 66.5 grains of cannel coal contain 50 grains of 
charcoal, and 2.08 of earth ; the remaining 14.42 grains 
mud be bitumen. In this manner may the compofition 

Method of a°y ot^er coal be afeertained. 
analyfmg As for fulphur, in order to afeertain any accidental 
fulphur. impurities with which it may be contaminated, it ought 

to be boiled m thirty times its weight of water, after¬ 
wards in diluted muriatic acid, and laftly in diluted ni- 
tro-muriatic acid. Thefe fubftances will deprive it of 
all its impurities without acting 011 the fulphur itfelf, 

at lead it the proper cautions be attended to. The 
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fulphur may then be diied and weighed. The defi- Analyfis of 
ciency in weight will mark the quantity of the fubftan- Gerais, 
cea which contaminate the fulphur. The folutions may L"r v—^ 

be evaporated and examined, according to the rules laid 

down in the fecond and fourth fe&ions of this chapter. 

Sect. IV. Of the Analyfis of Ores. 

The. method of analyfmg ores muft vary confider- 3*f 

ably, according to the metals which they are fufpe<dedm^|^£ 
to contain. A general method, therefore, of analyfinganalyfmg 
would be of no ufe, even if it could be given, becaufe ora* 

it would be too complicated ever to be pradifed. We 
(hall content ourfelves with exhibiting a fufficient num¬ 
ber of the analyfis of ores, to take in mod of the cafes 
which can occur. He who wifhes for more information 
on the fubjed, may confult the treatife of Bergman on 
the Analyfes of Ores ; Mr Kirwan’s treatife on the fame 
fubjed ; and, above all, he ought to dudy the nume¬ 

rous analyfes of ores which have been publiflied by Mr 
Klaproth. 

I. Analyfis of Red Silver Ore. 

Mr Vauquelin analyfed this ore as follows : Method oi 
He reduced 100 parts of it to fine powder, poured analyfmg 

over it 500 parts of nitric acid previoufly diluted with red filver 

water, and applied a gentle heat to the mixture. Theore* 
colour of the powder, which before the mixture with 
nitric acid was a deep purple, became gradually lighter, 
till at lad it was pure white. During this change 110 
nitrous gas was extricated ; hence he concluded, that 
the metals in the ore were in the date of oxides. 

When the nitric acid, even though boiled gently, 
did not appear to be capable of diffolving any more of 
the powder, it was decanted off, and the refiduum, af¬ 
ter being carefully wafhed, weighed 42.06. 

Upon thefe 42.06 parts concentrated muriatic acid 
was poured ; and by the application of heat, a confi- 
derable portion was difiolved. The refiduum was re¬ 

peatedly wafhed with muriatic acid, and then dried- 
It6 weight was 14.6666. One portion of thefe 14 6666 
parts, when thrown upon burning coals, burnt with a 
blue flame and fulphureous fmeil. Another portion 
fublimed in a clofe veflel without leaving any refiduum. 
In fhort, they had all the properties of lulphur. There¬ 
fore 103 parts of red filver ore contain 14.6666 of fui- 
phur. 

The muriatic acid folution was now diluted with a 
great quantity of water; it became milky, and depofited 
a white flaky powder, which when wafhed and dried 
weighed 21.25. This powder, when heated with tar¬ 
tar in a crucible, was converted into a bluifh white brittle 
metal, of a foliated texture, and poflefling all the other 
properties of antimony. Red filver ore, therefore con¬ 
tains 21.25 ox^e of antimony. 

The folution in nitric acid remained now to be exa¬ 
mined. When muriatic acid was poured into it, a co¬ 
pious white precipitate appeared, which, when wafh¬ 
ed and dried, weighed 72.66. It had all the properties 
of muriat of filver. According to Mr Kir wan’s tables, 

72.66 of muriat of filver contain 60.57 -of oxide of fii- 
ver. Therefore red filver ore, according to this analyfis, 
is compofed of 60.57 oxide of iilver, 

21.25 ox^e antimony, 
14.66 fulphur. 

96.48 

The 
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A lyfis of The lofs, which amounts to 3.52 parts, is to be afcri- 

ncr:i}s; bed to unavoidable errors which attend fuch, experi- 

u v # ments. 

II. Antimoniated Silver Ore. 
11*3 

liver 

lyfis of Klaproth analyfed this ore as follows : 
-nonia- Qn I00 parts Gf the ore, reduced to a fine powder, 

he poured diluted nitric acid, raifed the mixture to a 
boiling heat, and after pouring off the acid, added new 
quantities repeatedly, till it would diffolve nothing more* 

The refiduum was of a greyifh yellow colour, and 
weighed, when dry, 26. 

Thefe 26 parts he digefted in a mixture of nitric and 
muriatic acid; part was'diffolved, and part ftill remain, 
ed in the form of a powder. This refiduum, when 

wafhed and dried, weighed 13 parts. It had the pro¬ 
perties of fulphur ; and when burnt, left a refiduum of 

one part, which had the properties of filica. Antimo¬ 

niated filver ore, therefore, contains, in the ICO parts, 

12 parts of fulphur and 1 of filica. 
When the nitro-muriatic folution was diluted with 

about 20 times its weight of water, a white precipitate 
appeared ; which, when heated to rednefs, became yel¬ 

low. Its weight was 13. No part evaporated at a red 
heat: therefore it contained no arfenic. On burning 

coals, efpecially when foda was added, part was reduced 
to a metal, having the properties of antimony ; and in 
a pretty high heat, the whole evaporated in a grey 
fmoke. Thefe j 3 parts were therefore oxide of antimo¬ 

ny : They contain about 10 parts of metallic antimo¬ 
ny ; and as the date of oxide was produced by the ac¬ 
tion of the nitric acid, we may conclude that antimo¬ 
niated ijlver ore contains 10 parts of antimony. 

The nitric acid folution remained ftill to be exami¬ 
ned. It was of a green colour. When a folution of 

common fait was poured in, a white precipitate was ob¬ 
tained, which poffeffed the properties of muriat of fil¬ 

ver. When dried, it weighed 87.75 parts; and when 
reduced, 65.81 parts of pure filver were obtained from 

it. Antimoniated fijver ore, therefore, contains 65.81 
of filver. 

Into the nitric acid folution, thus deprived of the 

filver, he dropped a little of the folution of fulphat of 

foda ; but no precipitate appeared. Therefore it con¬ 
tained no lead. 

He fuperfaturated it with pure ammonia, on which a 

grey precipitate appeared. When dried, it weighed 5 

parts. This, on burning coals, gave out an arfenical 

fmell. It was redifiolvcd in nitric acid ; fulphurated 
alkali occafioned a fmutty brown precipitate ; and pruf- 
fic alkali a prnffian blue, which, after torrefaclion, was 

magnetic. Hence he concluded, that thefe five parts 
were a combination of iron and arfenic acid. 

The nitric folution, which had been fuperfaturated 
with ammonia, was blue ; he therefore fufpe&ed that 
it contained copper. To difeover this, lie faturated it 

with fulphuric acid, and put into it a polifhed plate of 
iron. The quantity of copper was fo fmail, that none 
could be collected on the iron. 

H 
III. Grey Copper Ore. 

«< yfiJof Klaproth analyfed this ore as follows: 
K1 cop. Three hundred grains of it, not completely freed from 

:)re* its matrix, were reduced to a fine powder ; four times 

their weight of nitric acid was poured on them, and the 
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whole was digefted. The acid wss then poured- off, AnalyfU uf 

and an equal quantity again digefted on the refiduum. t Mineral*. 

The two acid folutions were mixed together. The re¬ 
fiduum was of a yellowifti grey colour, and weighed 
188 grains. 

On this refiduum fix times its weight of muriatic acid 
was boiled. The refiduum was wafhed, firfl with mu¬ 
riatic acid, and afterwards with alcohol, and the wafh- 

ings added to the muriatic acid folution. The refidu¬ 
um, when dried, weighed 105.5 grains. Part of it 
burned with a blue flame ; and was therefore fulphur. 

The refiduum amounted to 80.25 grains, and had the 
properties of filica. When melted with black flux*, 
about |ths of a grain of filver were obtained from it. 
Thus 300 parts of grey copper ore contain 25.25 gr. 
of fulphur, and 79.5 of filica. 

The muriatic acid folution, which was of a light yel¬ 
low colour, was concentrated by diftillation, a few cry- 
ftalls of muriat of filver appeared hr it, whic h contained 
about £th grain of filver. The folution, thus concen¬ 
trated, was diluted with a great quantity of water ; a 

white precipitate was depofited, which, when dried, 

weighed 97.25 grains. It poffeffed the properties of 
oxide of antimony, and contained 75 grains of antimo¬ 

ny. Therefore 300 grains of grey copper ore contain 
70 of antimony. 

The nitric acid folution was of a clear green colour. 

A folution of common fait occafioned a white precipi¬ 
tate, w hich was muriat of filver, and from which 31.5 
grains of filver were obtained. 

A little fulphat of potafs, and afterwards fulphuric 
acid, were added, to fee whether the folution contained 
lead ; but no precipitate appeared. 

The folution was then fuperfaturated with ammonia ; 
a loofe fleaky brownifh red precipitate appeared, which, 
when heated to rednefs, became brownilh black, and 
weighed 9^th grains. This precipitate was diffolved * 
in muriatic acid ; half a grain of matter remained un- 

diffolvcd, which was filica. The muriatic acid folution, 

when prufiic alkali was added, afforded a bine precipi¬ 

tate ; and foda afterwards precipitated 1.5 grains of alu¬ 
mina. Therefore 300 grains of grey copper ore con¬ 
tain 7.25 grains of iron, and 1.5 of alumina. 

Into the nitric folution fuperfaturated with ammo¬ 
nia, and which was of an azure blue colour, a polifhed 
plate of iron was put: By this method 69 grains of 
copper w^eie obtained. 

IV. Sulphuret of Tin. 

Klaproth analyfed this ore as follows * : * Obfirva 

On 120 grains of the ore reduced to powder, fix thm on the 

times their weight of nitro-muriatic acid, compofed of Fojfils of 

2 parts of muriatic, and 1 of nitric acid, were poured. Corn’wallt 

There remained undiiTolved 43 grains, which had thep’4^‘ 

appearance of fulphur ; but containing green fpots, was Analytis of 
fufpected not to be pure. After a gentle combuftion, ^‘lphurct 

13 grains remained ; 8 of which were diffolved in nitro-°ftin* 
muriatic acid, and added to the firfl folution. The re¬ 

maining 5 were feparated by the filtre, and heated 
along with wax. By this method about a grain of mat¬ 
ter was obtained, which was attracted by the magnet; 
and which therefore was iron. The refiduum weighed 

3 grains, and was a mixture of alumina and filica. Thus 
120 grains of fulphuret of tin contain 30 grains cf fui- 
phur, i of iron, and 3 of alumina and filica. 

K k The 

I 
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Analyfis of The nitro muriatic folution was completely precipi- 
Minerah. tated by potafs. The precipitate was of a greyifh green 

i-colour. It was wafhed and dried, and again diffolved 
in diluted muriatic acid. Into the folution a cylinder 

of pure tin was put, which weighed exadly 217 grams. 
The folution became gradually colourlefs, and a quan¬ 
tity of copper precipitated on the cylinder of tin, which 
weighed 44 grains. To fee' whether it Was pure, a 
quantity of nitric acid was digcfted on it; the whole 
was diffolved, except one grain of tin. Therefore 120 
grains of fulphuret of tin contains 43 grains of copper. 
^ The cylinder of tin now Weighed only 128 grains; 
fo that 89 grains had been diffolved. Into the folution 
a cylinder of zinc was put ; upon which a quantity of 
tin precipitated. When wafhed and dried, it weighed 

1 30 grains. The tin he melted with tallow and pow¬ 
dered charcoal; and when cold, he wafhed off the char¬ 
coal. Among the tin globules were found fome black 
ftocculi of iron, which weighed one grain. . Deducting 
this grain, and the 89 grains of the tin cylinder which 
had been diffolved, we fee that the \2Q grains of ful- 
phuvet of tin contained 40 grains of tin beiides the grain 

which had been dete&ed in the copper. 

V. Plumbiferous Antimoniated Silver Ore. 

Klaproth analyfed this ore as follows : 
He digefted 400 grains of it, reduced to a fine pow¬ 

der, firfl in five times its weight of nitric acid, and then 
in twice its weight of the fame acid. He then diluted^ 

this laft portion of acid with eight times its weight of 
water, and continued the digeflion. The undiffolved re- 

fiduum, when wafhed and dried, weighed 326 grains. 
On this refiduum he bailed muriatic acid repeatedly. 

The folution, on cooling, depofited acicular cryftals. 

Thefe he carefully feparated, and put by. The undif¬ 
folved refiduum weighed 51 grains. It had the pro¬ 
perties of fulphur. When burned, it left one grain of 

filica. 
The muriatic acid folution was concentrated to half 

its former bulk by diflillation : this made it depofite 
more acicular cryftals. He continued the diflillation 
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as long as any cryftals continued to appear. He then 
colle&ed the whole of thefe cryftals together. They 
had the properties of muriat of lead. When mixed 
with twice their weight of black flux, and heated in a 
crucible lined with charcoal, they yielded i6c>y grains 

of lead. 
Sulpliuret of ammonia was now added to the muria¬ 

tic acid folution ; an orange-coloured precipitate ap¬ 

peared, which fhewed that the folution contained anti¬ 
mony. It was precipitated by a copious effufion of 
water, and by foda. The oxide of antimony being re¬ 
duced to a mafs with Spanifh foap, mixed with black 

flux, and heated in a lined crucible, yielded 28.5 grains 
of antimony. 

Into the nitric acid folution, obtained by the firft part 
of the procefs, a folution of muriat of foda was drop¬ 

ped ; a white precipitate was depofited, and over it aci¬ 
cular cryftals. Thefe cryftals he diffolved, by pouring 
boiling water on the precipitate. The water was add¬ 
ed to the nitric acid folution. The white precipitate 

was muriat of filver : when heated with twice its weight 
of foda, it yielded 81.5 grains of filver. 

He now concentrated the nitric acid folution by eva- 

poration; and then adding a folution of fulphat of foda, Analyfis of 

a white precipitate wds obtained,, which had the pro- 
perties of fulphat of lead, and weighed 43 grains. It 

contained 32 grains of pure lead. , 
He now poured ammonia into the folution ; a pale 

brown precipitate was obtained, which weighed^ 40 
grains, and which appeared to con lift of oxide of iron 
and alumina. He rediffolved it in nitric acid, precipi¬ 

tated the iron by prufiic alkali, and the alumina by fo¬ 
da. The alumina, after being heated to rednefs, weigh¬ 

ed 28 grains ; consequently the oxide of iron was i 2 

grains, which is equivalent to 9 grains of iron. 

VI. Molybdat of Lead. 

Mr Hatchett analyfed this ore as follows * : # 
On 250 grains of the ore, reduced to a fine powder, <77.^ 

he poured an ounce of llrong fulphuric acid, and digeft-lxxxvi.32a. 
ed the mixture in a ftrong heat for an hour. When ^3J7 ^ 

the folution was cool, and had fettled, he decanted ^ m0]ybdat 
off, and wafhed the undiflolved powder with pure wa-0f)ead, 

ter, till it came away taftelefs. This operation was re¬ 
peated twice more; fo that'three ounces of fulphuric 

acid were ufed. All thefe foTutions were mixed toge¬ 

ther, and filtered. 
Four ounces of a folution of carbonat of foda were 

poured upon the powder which remained undiffolved, 

and which confided of fulphat of lead. The mixture 
was boiled for an hour, and then poured off. The 
powder was then wafhed, and diluted nitric acid poured 

on it : The whole was diffolved, except a little white 
powder, which, when wafhed, and dried on a filter by 
the heat of boiling water, weighed feven-tenths of a 

grain. It poffeffed the properties of filica.. 
The nitric acid folution was faturated with pure fo¬ 

da ; a white precipitate was obtained, which, when 
wafhed, and dried for an hour in a heat rather below 
rednefs, weighed 146 grains. It poffeffed the proper¬ 

ties of oxide of lead. 
To fee whether this oxide of lead contained any iron, 

it was diffolved in diluted nitric acid, and the lead pre¬ 

cipitated by fulphuric acid. The folution was then fa¬ 
turated with ammonia ; a brown powder precipitated, 

which, when dried, weighed one grain, and had the 

properties of oxide of iron. 
The fulphuiic acid folution was of a pale blue colour: 

It was diluted with 16 times its weight of pure water, 
and then faturated with ammonia. It became of a deep 

blue colour, and appeared turbid. In 24 hours a pale 
yellow precipitate fubfided, which, when collected on a 
filter, and dried by a boiling water heat, weighed 4.2 
grains. Its colour was yellowifh brown. Muriatic acid 
diffolved it, and prufiiat of potafs precipitated it from 

its folution in the flate of prufiian blue. It was there¬ 

fore oxide of iron. 
The fulphuric acid folution, faturated with ammonia, 

was gradually evaporated to a dry fait. This fait was 

a mixture of molybdat of ammonia and fulphat of am¬ 
monia. A ftrong heat was applied, and thq diflillation 

continued till the whole of the fulphat of ammonia was 
driven off; and to be certain that this was the cafe, 

the fire was raifed till the retort became red hot. The 
refiduum in the retort was a black bliftered mafs; three 

ounces of nitric acid, diluted with water, were poured 

upon it, and diftilled off. The operation was again re¬ 
peated. 
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lalyfis of peatcd. By this method the oxide of molybdenum was 
lineraU. converted into a yellow powder, which was yellow acid 

’ of molybdenum. It weighed 95 grains. 

VII. Grey Ore of Manganefe. 

~ je Mr Vauquelin analyfed this ore as follows *. 
n° When 200 grains of it were expofed to a ilrong heat 

ii. p. 12. [p a retort, there came over 10 grains of water, and 18 
3lS ^ cubic inches of oxygen gas, mixed with a little carbo- 

vy ore of acid gas. The mineral now weighed only 176 grains, 
anganefs. Therefore the weight of the gas was 14 grains. 

On 20D grains of the fame mineral muriatic acid was 
poured, and heat applied. 7 9 cubic,inches of oxy-mu¬ 
riatic acid gas came over, which, though mixed with 

fome carbonic acid gas, enflamed metals when reduced 
to powder. When no more gas c,ame over, the refidu- 
um was boiled. The whole was diiTolved except a white 

powder, which weighed 12 grains, and which poflefled 

the properties of filica. 
Carbonat of potafs was poured into the folution ; ,a 

white precipitate was obtained, which became black by 
expofure to the air, and weighed 288 grains. Strong 

nitric acid was boiled on it repeatedly to drynefs. It 
became of a deep black colour, and, when well wafhed 

with water and dried, weighed 164 grains. This pow¬ 

der was black oxide of manganefe. 
To fee whether it contained .iron, nitric aeid, with a 

little fugar, was poured upon it, and digefled on it. The 

acid diiTolved it completely. Therefore no oxide of iron 

was prefent. 
Into the water with which the black oxide of man¬ 

ga nefe had been wafhed, carbonat of potafs was pour¬ 
ed ; a white powder precipitated, which, when dried, 

weighed 149 grains, and which poflefled the properties 

of carbonat of lime. 

VIII. Wolfram. 

329 Meffrs Vauquelin and Hecht analyfed this mineral as 
lalyfis of follows : 
ir'olfnm* Qn 2QO parts Wolfram in powder, three times its 

weight of muriatic acid were poured, and the mixture 
boiled for a quarter of an hour : a yellow powder ap- 

peared, and the folution was of a brown colour. The 

acid was allowed to cool, and then carefully decanted 
off, and the refiduuin wafhed. The refiduum was then 

digefled for fome hours with ammonia, which diffolved 
a part of it. The refiduum was wafhed, and new mu¬ 

riatic acid again poured over it; then the refiduum was 
digefled with ammonia, as before : and the operation 

was continued till the whole wolfram was difTolved. 
All the ammoniacal folutions being joined together, 

were evaporated to drynefs, and the fait which remain¬ 

ed was calcined : a yellow powder was obtained ; it 
weighed 134 grains, and was yellow acid of tungflen. 

Into the muriatic acid folutions, which were all mix¬ 

ed together, a fufficient quantity of fnlphuric acid was 
poured to decompofe all the falts. The folution was 

then evaporated to drynefs ; and the falts which .were 

obtained by, this evaporation were , re difTolved in water. 
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A white powder remained, which weighed three grains, Analyfis of 
and which poflefled the properties of filica. Mineral^ 

The excefs of acid of the folution was faturated with 
carbonat of potafs ; the liquor became brown, but no¬ 
thing precipitated. When boiled, a red powder preci¬ 
pitated, and the brown colour difappeared. The ad¬ 
dition of more carbonat of potafs caufed a farther pre¬ 
cipitation of a yellowifh powder. This precipitate con¬ 
fided of the oxides of iron and manganefe combined. 
Nitric acid was diddled ofF it repeatedly ; it was then 
boiled in acetous acid. The acetous folution was pre¬ 
cipitated by potafs. Nitric acid was again diddled oft* 
it, and it was again boiled in acetous acid. This pro- 
cefs was repeated till nitric acid produced no further 
change. The different powders which could not be 
diffolved in the acetous acid were collected, mixed with 

a little oil, and heated red hot. The powder became 

black, and was attracted by the magnet. It was there¬ 
fore oxide of iron. It weighed 36 grains. 

The acetous folution contained the oxide of manga¬ 
nefe : It was precipitated by an alkali, and, when dried, 
weighed 12.5 grains. 

IX. Oxide of Titanium and Iron. 

Vauquelin analyfed this ore as follows : 33° 

A hundred parts of the ore, reduced to a fine po\Y- ^Ideof ti- 
der, and mixed with 400 parts of potafs, were melted uniumand 
in a filver crucible for an hour and a half. When cool, iron, 
the mixture was diluted with water ; a powder remain¬ 

ed of a brick red colour, which wiien wafhed and dried 

weighed 124 parts. 
The watery folution had a fine green colour ; when 

an excefs of muriatic acid was added, it became red. 
By evaporation the liquor loft its colour. When eva¬ 

porated to drynefs, a 1 alt remained, which was totally 
diffolved by water. From this folution carbonat of pot¬ 

afs precipitated two parts, which had the properties of 
oxide of manganefe. 

The j 24 parts of refiduum were boiled in a folution 
of pure potafs for an hour. The folution was faturated 

with an acid, filtered, and carbonat of potafs added, 

which precipitated three parts. Thefe had tbe proper¬ 
ties of oxide of titanium. 

The remainder of the 124 parts of refiduum, which 
flill was undiffolved, was boiled with diluted muriatic 
acid. The liquor became yellow, and depolited 46 parts 
of a white powder, with a tint of red. This powder 
was foluble in fulphurfc and muriatic acids: from thefe 
folutions, it was precipitated of a brick red colour by 
the infufron of iiut*galls ; of a green colour by fulphu- 
ret of ammonia and prufliat of potafs ; and of a white 

colour by carbonat of potafs and pure ammonia. A 
rod of tin made thefe folutions red; a rod of zinc made 

them violet.* Thefe 46 parts therefore are oxide of ti¬ 
tanium. 

The muriatic folution, from which thefe 46 parts 
were depofited, formed, with prufliat of potafs, a pruf- 

fi3n blue ; and ammonia precipitated from it 50 parts, 
which had the properties of yellow oxide of iron. 

Kk 2 INDEX, 
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I N D E X 

A. 
ACINOSE iron ore, n° 225. 

Aainolite, fhorlaceous, 89. 
__ lamcller, 99. 

;-glaflV> 91, 
A Binote, 52. 
Adamantine fpar, 26. 

JEdelite, 65. 
JEtites, 225. 
Agaric mineral, 96. 
y/sttfte, Iceland, 55. 

Aigue marine, 36. 
Alumina, native, 27. 
Amalgam, native, 197. 

Amber, 178. 
Amiantus, 85. 
Amphibole, 53. 

mygda/oid, 137. 
Analcime, 68. 
Andreolite, 62. 
Anthracite, 165. 
Anthracolite? 165. 
Antimoniaied filver ore, 186. 

188. 
Antimony, native, 248. 
—---— grey ore of, 249. 

Apatite, 98. 
^7^ marina, 36. and 6r. 
Argillaceous iron ore, 225. 

Argillite, 79. 

Arfeniat of lead, 241. 
Arfenic, native, 257. 
Arfenio-phofphat of lead, 242. 
AJbeJlinite, 86. 
AJbeJlotd, 88. 
Ajbejlus, 83. 
AJphalt, 171. 
Auriferous native filver, 181. 
Auripigmentum, 258. 

Axinite, 71. 
Azure de cuivre, 210. 

B. 

Balafs ruby, 28. 
Barofelenite, 104. 
Barytes, carbonat of, 103. 
*-fulphat of, 104. 
Bafanite, 93. 
Bafaltine, 32. 
Beryl, 61. 
Bitumen, 166. 
•—. elaftic, 172. 
Bifmuth, native, 254. 

—-— ochre, 236. 
Black chalk, 123. 
Blackifh o&ohedral iron {lone, 

220. 
Blende, 245. 

calx of copper, 210. 
Bole, c 18. 
Boracite, ICO. 

Breccia, 138. 
red copper ore, 208. 

Brittlcnefs, n° 12. 
Brown iron ore, 223. 

C. 
Calamine, 246. 
Calciform filver ore, 190. 
Cannel coal, 171. 176. 

Carbon, 162. 
Carbonat of lead, 239. 

Ca/’j eye, 33. 
Celejline, 107. 
Ceylanite, 29. 

CWi, 96. 
Chalcedony, 42. 

Chert, 41. 
Chlorite, 77. 
Chryfoberil, 63. 

Chryfolite, 83. 98* 
-- oriental, 63. 

Chryfoprafium, 33. 
Cinnabar, native, 198. 

C/^y, 114. 127. 
--porcelain, 115. 
-- common, 116. 

-- potters, 116. 

CW, 173. 
- cannel, 171. 
■—— Kilkenny, 164. 

-parrot, 171. 176. 
-— fpurious, 177. 

Cobalt ore, black, 263. 
-brown, 264. 
— -dull grey, 261. 

-red, 266. 
-white, 262. 
-yellow, 265. 

Colour, 8. 
Columnar iron ore, 225. 
Copper, pyrites, 205. 
— malm, 208. 
- ochre, 208. 

Corivindum, 26. 

Cork, mountain, 83. 

Cornelian, 42. 
Corneous mercury, 200. 

— .. filver ore, 192. 
Corundum, 26. 
CWw, Wales, 164. 
Cupriferous fulphurated filver 

ore, 189. 

Cyanite, 63. 

Cymophane, 74. 
D. 

Delphinite, 73. 

Diamond, 163. 
Duftility, 12. 

E. 
Eagle {lone, 225. 

Emerald, 61. 
Emery, 218. 

F. 
Feel, 17. 

57- 

n° 58.. 
■ argentine, 49. 

F?r oligiile, 221. 
— pyrocete, 222. 

Flint, 32. 
Florid red copper ore, 208. 

Fluor, 99. 
Frafturd, 13. 
Fragments 16. 
Fuller*s earth, 119. 

G. 

Galena, 233. 
Gangue, page 244, note. 
Garnet, n° 70. 
-- white, 60. 

Glades marise, 50. 

Gneifs, J40. 
Gold, native, 182. 

Granatine, 142. 

Granatite, 47. 
Granilite, 144. 
Granite, 138. 
Granitell, 143. 
Granular iron ore, 225. 

Graphite, 217. 
Green earth, 123. 
- fand of Peru, 209. 

Grey copper ore, 207. 

Gypfum, 97. 
H. 

Hematites, 223. 224. 
Hardnefs, 11. 
Hepatic mercurial ore, 199. 

Hornblende, 53. 
-■■■ —-balaltic, 52. 
— -refplendent, 54. 

Homjlaie, 40. 
Hornjlont, 4 1. 
-fhiflofe, 92. 
Hyacinth, 93. 
--blanche cruciforme, 

62. 
Hyalite, 64. 
Hydrofulphuret of antimony, 

251* 
I. 

fade, 84. 
Jargon, 93. 
Jafper, 43. 

Jet, 174. 
Iron ore, 214. 

K. 
Ktff&il, 81. 
Kraggjlone, 150. 

Knpfer lazur, 210. 
..— nickel, 267. 

L. 
Lapis nephriticus, 84. 
-- lazuli, 69. 
Lava, 152. 
Lazulite, 69. 

Lead ochre, 238. 

' Leptdolife, n<> 59. 

Leucite, 60. 
Lilalite, 59. 
Lime, borat of, 100. 
- carbonat of, 96. 
—-fluat of, 99. 

- phofphat of, 98. 
- fulphat of, 97. 
Limejlone, 96. 
Lithomarga, 117. 

Loam, 128. 
Lowland iron ore, 226. 

Lujlre\ 10. 
Lydian {lone, 92. 

M. 

Magnetic iron {lone, 22£. 

- fand, 220. 
Malachite, 211. 
Maltha, 170. 
Manganefe, black or brown ore 

of, 273. 
--grey ore of, 272. 

-red ore of, 275. 

-white ore of, 274. 
Marl, 124. 
Meadow lowland ore, 226. 

Menachanite, 284. 

Menalites, 34. 
Mercury, 195. 

Mica, 30. 
Micaceous iron ore, 221. 
M'tearell, 45. 

Mineral caoutchouc, 172. 
—-pitch, 170. 
... tar, 169. 

Molybdena, 279. 
Molybdat of lead, 243. 
Morajfy iron ore, 227. 
Mould, 125. 
Mountain blue, 210. 

-- green, 211. 

Mountains, different, p. 24c, 
note. 

Mullen, 149. 
Muriat of antimony, 232, 

Mufcovy glafs, co. 
My rfen, 81. 

N. 

Naphtha, 167. 
Nickel ochre, 268. 

O. 

. 

Obfidian, 55. 
Olive copper ore, 213. 

Olivine, 83. 

°Pa[> 33- 

Orpiment, 258. 

Oviform, 96. 
Oxygenated carbonat of copp^ 

2 I I. 

P. 
Pechblende, 280. 
Peridot, 83. 

Petrilif 
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etrifite, n° 56. 
'etr oleum y 168. 

Vetrofilex, 41. 
yhofphat of lead, 240. 

98. 

Pierre a fufil, 32. 
.-. de croix, 47. 

°ififormy 2 25. 
DitchJlot)ey 34^ 
°latinumy native, 193. 

Plumbagoy 21J. 
Pjumbiferous antimoniated filver 

ore, 234^ 
Pfamofe antimonial ore, 250. 

Porphyry, I Cl. 

__-fhiftofe, 40. 

Potjloney 76. 
Prehnitey 72. 
Pudding-Jloney 136. 

Pumice y 157. 
Puzzolanoy 156. 

Pyrites, 216. 
Pyromachusy 32. 

Pjjroww, 87. 

cl 
30. 

. elaftic, 3 r. 
R. 

Realgary 259. 
antimonial ore, 251. 

-chalk, 121. 
- copper glafs, 208. 

— iron ore, 224. 
— lead ore of Siberia, 289. 

MINER 
Red filver ore, n° 191. 
Reddle, 121. 
Rock cryflal, 30, 
Rube Hite, 39. 

Ruby, 28. 
.- balafs, 28. 
-- Bohemian, 30. 
- occidental, 36. 

— -odlohedral, 28. 
—— oriental, 25. 
- fpinell, 28. 

S. 
Sagenite, 283. 
Sandy 127. 

Sand/lone, 131. 

Sapparey 74. 
Sapphyry oriental, 25. 
-- occidental, 36. 

Scapiform iron ore, 225. 

Seafrothy 81. 
Selenite, 97. 
Serpentine, 75. 
Skiller fpar, 54. 

Shiftusy argillaceous, 79. 
Shorly 46. 

- green, 73. 

- .— prifmatic hexagon, C2. 

- red, 39. 283. 
Sborlite, 38. 
Sienitey 142. 
Silexy 32. 

Siliceous fpar, 78. 

Silver, native, 184. 
Simple, 30. 
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Slatey n° 79. 
Smaragditey 80. 
Sommitey 37. 
Soundy 18. 
Sparry iron ore, 227. 
Specular iron ore, 221. 

■- laminated, 222. 
Spin ell28. 
Staurolite, 6 2. 
Staurolithey 47. 

Staurotide, 47. 

Steatites, 82. 

Stilbitey 67. 

Streak, 9. 
Strontitesy carbonat of, 106. 

- fulphat of, 107. 
Siru&ure, 15. 

Sulphat of lead, 244. 

-zinc, 247. 
Sulphur, 161. 
Surface, 6. 

Snvampy iron ore, 226. 

Svuine/lone, 96. 

T. 
TVr, 51. 
Talcitey 51. 

Telefiay 25. 
!Texture 14. 
Thai lit ey 73. 

Thumerjloney 7 r. 

r;//, 129. 

Tw pyrites, 231. 
Tinjlone, 232. 

261 
Titanitey no 285. 

Topazey ancient, 83. 
-- falfe, 30. 
-- occidental, 36. 
■ oriental, 25. 
- - Saxon, 36. 

Tourmaline, 48. 
Tranfparency, 7. * 

146. 
Tripoli, 44. 

7w/iz, teftaceous, 96. 
Tungsten, 277. 

V. 
Vefuviany 60. 
Vitreous filver ore, 187. 

-copper ore, 204. 
Volcanic afhes, 158. 

Uranitic ochre, 281. 
W. 

Wackeny 148, 
White copper ore, 203. 

- lead fpar, 239. 
Witherite, 102. 
Wolfram, 276. 

Woodtitiy 232. 
Y. 

Tanolitey 71. 
Bellow chalk, 122. 

•- copper ore, 208, 

Z. 
7jeolitCy 66. 
ZellertitCy 52. 

Zircon, 93. 
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Mirabeau. MIRABEAU (Honnore Gabriel, Compte de), well 
~ known both by his writings and the adlive part which 

he took in bringing about the French revolution, was 
born in 1 749 of a noble family. Throughout life he 
difplayed a fpirit averfe from every reftraint, and was 

one of thofe unhappy geniufes in whom the moll bril¬ 
liant talents ferve only as a fcourge to themfelves and 

all around them. It is told by his democratical pane- 
gyrifts, as a wonderful proof of family tyranny under 

the old government, that not lefs than 67 lettres de ca¬ 
chet had been obtained by Mirabeau the father againft 
this fon and others of his relatives. This (lory, if true, 
proves, with at lead equal force, what many anecdotes 
confirm, that, for his fhare of them, the fon was not 

lefs indebted to his own ungovernable difpofition than 

^ to the feverity of his parent. He was indeed a monfler 
of wickednefs. Debauchery, gaming, impiety, and eve¬ 
ry kind of fenfuality, were not enough for him. He 
was deflitute of decency in his vices ; and to fupply his 

expences, fcrupled not to perform tricks which would 
difgrace a thief-catcher*. His father and mother difa- 

greeing, commenced a procefs of feparation ; when Mi¬ 

rabeau, juft liberated from prifon for a grofs mifde- 

meanor, was in wart of money. He went to his father, 

Tided with him againft his mother, on whom he poured 

a torrent of inve&ives ; and, for ico guineas, wrote his 
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father’s memorial for the court. He then went to his Mirabeau. 
mother; and by a fimilar conduct got the fame fum v—-v— 
from her ; and both memorials were prefented. That 
the father of fuch a man fhould frequently get him 

(hut up in prifon, can excite no furprife ; for confine¬ 
ment only could withhold him from the perpetration of 
crimes.'*" 

The talents of Mirabeau led him frequently to. em¬ 

ploy his pen ; and his publications form the chief epo- 
chas of his life. His firft publication was, 1. EJfai fir 
le Defpotifmey “ An Eftay on Defpot^fm,,, in 8vo. 
Next, in one of his confinements, he wrote, 2. a woik 

in two vols 8 vo, On Bettres de Cachet. 3. Corf derations 
fur POrdre de Cincinnatusy 8vo. A remonftrance againii 
the order of Cincinnatus, propofed at one time to be 
eftablifhed in America. The public opinion in Ame¬ 

rica favoured this remonftrance, and it proved effe&ual. 
4. His next work was in favour of the Dutch, when 
Jofeph II. demanded the opening of the Sheldt, in be¬ 

half of the Braban^qns. It is entitled, Doutes fur la 
Liberte de l’Efcant, 8vo. 5. Lettre at /’Empereur jfo- 

fph II. fur fon Reglement conurnant I Emigration ; a 
pamphlet of forty pages, in 8vo. 6. Be la Cinjfe 
d’Efcompte ; a volume in 8vo, written againft that dia- 

blilhment. 7. De la Banque d’Efpagney 8vo ; a remon¬ 

ftrance againft eftablifhing a French bank in Spain. A 
controverfy 
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Mitsbeiu controverfy an lin g 'upon tin’s fniijeft, he wrote agam 
--*-' upon it. 8. Two pamphlets on the monopoly ot the 

water company in Paris. 
Soon after the publication of thefe works, he was 

fent in a .public chamber to the court of Berlin; where 
he conduced the king’s affairs juft as ne had formerly 
done thofe of his father and mother, fully ready to fa- 

crifice all parties, and to fell himfelf to the high eft bid¬ 
der. With fuch a difpofition, he could not long avoid 
the notice of the pruffian illuminees; and Nicolai .Bief- 

ter, Gedicke, and Leuchfenring, foon became his con- 
ftant companions. At Brunfwick he met with Mau- 
villon, the worthy difciple of Philo Knigg, and at that 

v time a profeffor in the Caroline college. This was the 
man who initiated the profligate Marquis in the la 

rnyfteries of illuminifm. _ 
Mirabeau was ftill at Berlin when Frederick II. died. 

That monarch, as is well known, was a naturalift, who, 
holding this life for his all, encouraged the propagation 
of infidelity in his dominions, from which refulted the 
very worft confequences to the peace of fociety. Of 
this truth his fuccefTor Frederick William was,duLy fen- 
fiblep and determined to fupport the church eftabhfh- 

ment in the moil peremptory manner, confident with 
the principles of religious toleration. He publifhed, 
therefore, foon after his acceffion, an edidl on religion, 
which is a model worthy of imitation in every country ; 
but it was attacked with the greateft virulence In num- 

•berlefs publications. It was called an unjuflifiable ty¬ 
ranny over the. confciences of men; the dogmas flip- 
ported by it were termed abfurd fuperftitions; the 
king’s private charader and his religious opinions were 
ridiculed and fcandaloufly abufed. The mod daring of. 
thefe attacks was a colle&ion of anonymous letters on 
the conftitution of the Pruffian ftates, univerfally be¬ 
lieved to be the compofition of Mirabeau, who certainly 
wrote a French tranflation, with a preface and notes 
more impudent than the work itfelf. The monarch is 
declared to be a tyrant ; the people of the Pruffian do¬ 
minions are addreffed as a parcel of tame wretches, 
crouching under oppreffion ; -and the inhabitants of Si- 
lefia, reprefented as ftill in a worfe condition, are re¬ 
peatedly called upon to roufe themfelves, and aftert their 

rights. 
About this time he publifhed, 9. An Fffai fur le 

SeSe des Illumines ; one of the ftrangeft and moll impu¬ 
dent books that ever appeared. In it lie deferibes a 
fed exifting in Germany, called the Illuminated; and 

fays, that they are the mod abfurd and grofs fanatics 
imaginable, waging war with every appearance of rea- 
fon, and maintaining the mod ridiculous fuperjlitions. 
He gives fome account of thefe, and of their rituals 

and ceremonies, as if he had feen them all; yet no 
fuch fociety as he deferibes ever exifled : and Mirabeau 
employed his powers of deception, merely to fereen 

from obfervation the real illuminate by holding out to 
the rulers of dates this ignis fatuus of his own brain. 
For a while the eftay certainly contributed to blind the 
eyes of the German princes ; and Nicolai, with others 
of the junto, adopting the whim, called Mirabeau’s fa¬ 

natics Obfcuranten, and joined with him in placing on 
the lift of ObfcuranUn feveral perfons whom thby wifhed 

to make ridiculous. 
Long before his initiation in the rnyfteries of illu¬ 

minifm, Mirabeau had been acquainted with all the re- 
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volutionary powers of the tnafonic lodges; nor did he, Mirabeau 

when initiated, undervalue thafe which flowed, or might 
flow, from Weilhaupt’s inventive genius. On his re¬ 
turn to France, he began to .introduce the new myfte- 

ries among fome of his mafonic brethren. His ftrft af- 
fociate was the Abbe Talleyrand de Perigord, who had 
already begun to a£l the part of Judas in the ,ftrft order 

of the church. But to have only introduced the my- 
fteries was not fufticient for the Marquis; he would 
have teachers come from Germany, who were better 

verfed than he was in the iUuminizing arts. Well ac¬ 
quainted with the reafons that had induced .the chiefs 
of the order to defer the converfion of France, he 
found means to convince them, that the time was .now 
come for the acco.mplifhment of their views; and at ftis 

requeft a deputation was fent by Spartacns to Alumi¬ 
nize that great kingdom. See Illuminati, n° 49, 

41, Suppl. 
When the affembly of Notables was convened .at Pa¬ 

ris, Mirabeau foretold that it would foon be followed 

by a meeting of the States.; and at that period he pub¬ 
lifhed a volume againft the .ftockjobbing, then carried to 

a great height, intitled, 10. Denonciatwn de l'agiotage 

au Roe et a VAJfembl^e de ;Notables, 8vo. A lettre de 
cachet was iflued againft him in confeqnence of this pub¬ 

lication ; but he eluded purfuit, and publifhed a pam¬ 

phlet as a fequel ,to the book. His next work.w^ 
againft M. Necker, 11. Lettre a M. de Cretelle, fur 

VAdminijlration de M. Necker, a pamphlet in 8vo. .1.2. 
A volume in 8vo, againft the Stadtholderfhip: Ana 

Bataves, fur le Stadthouderat. 13. Obfervations fur la 
maifon deforce appelle Ricetre, an 8vo pamphlet. 14. 
Another trad, intitled, Confeils a un jeune Prince qui 

fent la neceffite de refaire fon education. 15. He .now 
proceeded to a larger and more arduous work than any 
he had yet publifhed, on the Pruffian monarchy under 
Frederick the Great: De la Monarchic Prujfienne fous 

Frederic le Grand, 4 vols, 4to, or eight in Svo. In 
this work lie undertakes to define precifely how a mo¬ 
narchy fhonld be conftituted. When the orders .were 

iflued for convening the States-general, Mirabeau re¬ 

turned into Provence; and at the fame time publifhed, 
16. Hijloire Secrette de la Cour de Berlin, two volumes 
of letters on the Secret Hillary of the Court of Berlin. 

This work was condemned by the parliament of Paris, 
for the unreferved manner in which it delivered the cha- 

raders of many foreign princes. As the elections pro¬ 

ceeded, he offered himfelf a candidate in his own order 
at Aix ; but he was fo abhorred by the noblefle, that 
they not only rejeded him, but even drove him from 

their,prefence. This affront fettled liis meafures, and 
he determined on their ruin. He went to the commons, 
declaimed his being a gentleman, fet up a little fhop in 

the market-place of Aix, where he fold trifles ; and now 

fully refolved what line lie fhould purfue, he courted 
the commons, by joining in all their exceffes againft the 

noblefle, and was at laft returned a member of the af- 

fembly. 
In confequence of this, he. went to Paris ; where the 

part he took was adive, and fuch as tended, in general, 

to accelerate all the violences of the revolution. He 

now publifhed, periodically, £7. his Lettres a fes Com- 
mettans,Letters to his Conftituents, which form, when 
colleded, 5 vols 8vo. It is fuppofed, that tlie fatal 
meafure of the jundion of the three .orders, into one na¬ 

tional 
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tfonal affembly, was greatly promoted by tbefe letters. Gulf, or even much beyond it, are obliged to take this 

The public events of thefe times, and the part taken in route, after having undergone the repercufT.on of thefe 
'them by Mirabeau, are the fubjeft of general hiftory. mountains ; ana the middle of the Gulf, inftead of the , 

He lived to fee the conftitution of 1789 eftablifhed, but calm which it might have enjoyed, is expofed to the 
not to fee its confequences—the deftru&ion of the mo- united efforts of two dreams of wind, defending in dit- 

narchy, the death of the king, and the ruin of all pro- ferent directions. Hence anfe thofe whirlwinds which 
n'ertv ' He was accufed, as well as the duke of Or- feem to charadet-ife the midral, and appear to have in- 
leans of hiring the mob which attacked Verfailles on the duced the ancients to call it Circus, a turhne ejus ac 

«h and 6th of October 1789; but with him was alfo vertigjne. See Aul. Ge nus, 1. ... cap. 22 
acquitted by the tribunal of the Chatelet. The domi- “ I he fecond caufe is, the general dope of the 
nion of bis eloquence in the National Affembly had grounds, defending from all hdes towards the Gulf; 
Ion- been abfolute, and, on the 29th of January 179., which becoming all at once lower and more foutherly 
he was clefted prefident. At the latter end of March, than the lands extending behind it, is, from thefe joint 

in the'fame year, he was feized by a fever, and died 0.1 circumftanees, rendered the bottett point of all the ad- 

Mi Oral 
II . 

Mot lip. 

the 2d of April. 
The talents of Mirabeau will not be-doubted, though 

thev were certainly rather brilliant than profound. To 

be noticed, and to lead, were the foie objects of his am¬ 
bition; and for the attainment of them, he took the 

fide of the difeontented, as the bed field for his match- 

iefs eloquence. Yet there was no man more devoted to 

the principles of a court than this Marquis, provided he 
could have a (hare in the adminiftration ; and a (hare he 
Would have obtained, if any thing moderate would have 

fatisfied him : But he thought nothing worthy of him 

jacent country : and, as the air on the furface of the 
earth always tends from the colder to the warmer re¬ 

gions, the Gulf of Lyons is a dually the centre towards 
which the air from all colder points between eaft and 
welt mult prefs. This caufe, then, alone would be pro¬ 

ductive of winds direCtcd to the Gulf, even if the re- 
pereuffion of the mountains did not exert its influence. 

“ Finally, it is well known, that in ail gulfs the land- 

winds blow more forcibly than opposite to plains and 
promontories, whatever be the lita-atic of thole gulfs. 
I apprehend, indeed, on ItriCt examination (fays our au- 

but a place of adtive trull, <fnd a high department ; fta- thor), that this caufe is blended with the preceding ; 

tions which all knew him not qualified to fill. Want- but as the fad is generally admitted, and m femer cates 
UUUH vv niv.il ’ X , 

ing knowledge of great things, he was learned only in 

the buttling detail of intrigue, and would, at any time, 
have facrificed his dear eft friend, and the interefts of his 
country, for an opportunity of exerciling his brilliant 

eloquence, and indulging his propeiifity to fatire and 

lampoon. But the greatell obltacle to his advancement 
under the old government was the abject worthlcffnefs 

of his character. Drinking was the only vice in which 

he did not indulge ; and from this he was reftrained by 
his exhaufted conftitution. To his brother, the Vif- 
count, who was frequently intoxicated, the Marquis 

one day faid, “ How can you, brother, fo expofe your- 
felf? “What (replied the Vifcount) ! how iniatiable 

are you ? Nature has given you every vice; and having 

left me only this one, you grudge it mel 
MISTRAL, the name of a wind, which is men¬ 

tioned in almoll every account that we have of Pro¬ 
vence, and which is remarkable for blowing almoft the 
whole year from north-weft or we ft-north-weft, in a cli¬ 

mate where the wind fliould be variable. It is faid to 
contribute to the falubrity of the air, by difperfing the 

exhalations of the marfhes and ftagnant waters, fo com¬ 
mon in the fouth of Languedoc and Provence ; but at 

times it is alfo very injurious, or at lead very trouble- 
fome. It is not, however, on either of thefe accounts 

that it is introduced into this Work, but for the fake 
of the caufes affigned by Sauffure for its conllancy, 

which may be applied to other winds that neaily rc- 

femble it; and which he found might be reduced to 

three. 
“ The firft and mod effe&ual caufe (he fays) is the 

fituation of the Gulf of Lyons, the banks of which are 
the principal theatre of its ravages. Phis Gulf, in 

fad, is fituated at the bottom of a funnel, formed by 

the Alps and Pyrenees. All the winds blowing from 

any point between weft and north, are forced by thefe 

mountains to unite in the Gulf. Thus, winds which 

would not have prevailed but at one extremity of the 

can be explained only by reafons drawn from the effects 

of heat, it may not improperly, perhaps, be diftinCtly 
mentioned. It is, at lealt, neceftary to fuppofe, that 

feveral caufes produce the miftral, in order to under- 
ftand why, notwithftanding the variablenefs of the fea- 

fons and temperatures, that wind is fo fingularly con- 

ftant in Lower Languedoc and Lower Provence. A 
very remarkable inftance of this conftancy is recorded 

by the Abbe Papon, in his Voyage de Provence, tom. 
ii. p. 81. He afferts, that during the years 1769 and 
177c, the miftral continued for fourteen months fnccef- 
fively. But the three caufes which I have ftated, taken 

feparately, will explain its frequency, and, united, will 

account for its force.” 
MIX!’ Angle, or Figure, is one contained by both 

right and curved lines. 
Mixr Number, is one that is partly an integer and 

partly a fraction; as 3*. 
Mixv Ratio, or Proportion, is when the fum of the 

antecedent and confequent is compared with the differ¬ 

ence or the antecedent and confequent ; 

a„ if 1 4 • 3 • : 12 : 9 
a" * a : b :: c : d 

3 then d: c — d. 
revenue fettled by a 

} 
pn 1 7 : > :: 21 

j a -f- b ' a —— b 1 1 c -f- 
MOCASSIMAH, in Bengal, 

divifion of the produce. 
MOCHULKAH, bond or obligation. 

MCERIS, a lake in Egypt, occalionally mentioned 

in that article {EncycL), and generally fuppofed the 
production of human art. Of this, however, Mr Brown 

fays it bears no mark. u The fhape, as far aswasdiftin- 
guifttable, feems not inaccurately laid down in D’An- 

ville’s map, unlefs it be, that the end neareft the Nile 
fhould run more in a north-weft and fouth-eaft dilec¬ 

tion. The length may probably be between 30 and 40 

miles ; the breadth, at the wideft part he could gain, 

was 5000 toifes, as taken with a fextant; that is, near- 

iy 
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^icjuiiei iy nines. i he utmoft poffible extent of circuit 

Mole mi1^ cour^e be 30 leagues. On the north-eaft and 
— E .. fouth is a rocky ridge, in every appearance primeval. 

In fhort, nothing can prefent an appearance more un¬ 

like the works of men. Several fifhermen, in miferable 

boats, are conftantly employed on the lake. The wa¬ 

ter is brackifh, like moft bodies of water under the fame 

circumftarices. It is, in the language of the country, 

Birket-el-kerun, probably from its extremities bearing 
fome refemblance to horns. 

MOFUdSEL, a relative term, fignifying the fub- 

ordinate lands or diftri&s, oppofed to Sudder., which 
is the head. 

MOHACZ, Mohatz, or Moho%, a town in the 

Lower Hungary, upon the Danube, between the river 

Sarwizu to the north, and the Drave to the fouth ; four 

German miles from either, fix from EiTeck to the north, 

and nine from Colocoa to the fouth. This otherwife 

fmall place is memorable for two great battles here 

fought ; the firft between Lewis king of Hungary and 

Solyman the Magnificent, in 1526: in which that un¬ 

fortunate Prince Lewis (being about 20 years old), 

with 25,000 men, fought 300,000 Turks ; when, be¬ 

ing overpowered .by numbers, 22,000 of the Chriftian 
army were fiain upon the place; 5000 waggons, eighty 

great cannon, 600 fmall ones, with all their tents and 

baggage, were taken by the vi&ors ; and the King, in 

his flight over the brook Curafs, fell into a quagmire, 

and was fwallowed up. After which, Solyman took 

and flew 200,000 Hungarians, and got fuch a footing 

in that kingdom, that he could never be expelled. This 

fatal battle was fought Odlober 29. The fecond, in 

fome part, retrieves the lofs and infamy of the former. 

The Duke of Loraine being fent by the Emperor, with 

exprefs orders to pafs the Drave and take Elfeck, his 

higlinefs, July 10, 1687, with great difficulty puffed 

that river, then extremely fvvelled with rains ; but find¬ 

ing the Prime Vifier encamped at Effeck, with an army 

of 100,000. men, fo ftrongly, that it was not poffible 

to attack him in that pofl without the ruin of the Chri- 

itian army, he retreated, and repaffed it the 23d of the 

* fame month ; where, upon the 29th, the Prime Vifier 

palled that river at Effeck; and upon Augufl 12th, 

there followed a bloody fight, in which the Turks loll 

3 00 pieces of cannon, 1 2 mortars, all their ammunition, 

provifion, tents, baggage, and treafure, and about 8000 

men upon the place of battle, befides what were drown¬ 

ed in palling the river, which could never be known. 

After which vi&ory, General Dunewalt, September 

30th, found Effeck totally deferted by the Turks, and 
took poffeffion of it. 

MOHER, in Bengal, a gold coin, worth about 33 
findings. 

MOHERIR, a writer of accounts. 

MOINEAIJ, a fiat baft ion raifed before a curtin 

when it is too long, and the baftions of the angles too 

remote to be able to defend one another. Sometimes 

the moineau is joined to the curtin, and fometimes it is 

divided from it by a moat. Here mufquetry are placed 
to fire each w ay. 

MOLE (See Talpa, Encycl.), is an animal exceed* 

ingly troublefome, both to gardeners and farmers ; and 

there are perfons who contrive to make a livelihood by the ^ 
trade of mole-catching. Thefe men, it is well known, 

are generally quacks and cheats ; and the fecrets which 

they fell for extirpating thofe deftru&ive animals ai*c of Mole, 

very little avail. Even poifon feldom produces any con- 

fiderable effecf ; becaufe the mole, while it does not 

drink, lives only on roots and worms. Under the word 

Mole {Encycl ), fome directions will be found for clear¬ 

ing fields of this deftru&ive animal ; but the following 

are perhaps preferable, as they feem to have been the 
refult of much experience ; 

Immediately at day-break, it will be neceffary to 

make a tour round tht garden or meadow, from which 

it is wifhed to extirpate the moles ; for at that time 

they will be all found at work, as may be feen by the 

hills newly thrown up. If the perfon is then clofe to 

the hill, he mu ft profceed as the gardeners do, and turn 

up with a ftroke of the fpade the hill together with the 

digger. The paffage is then cut through before the 

animal is aware of the attack 5 and therefore it has not 

power.to efcape. If the mole-hill be freffi, even though 

the animal may not be throwing up earth, the perfon 

ought not to lofe his time in waiting, but fhould imme¬ 

diately proceed to the operation above-mentioned. 

If you find a frefh hill (landing by itfelf, which feems 

to. fhew by its fituation that it has no communication 

with any other, which is always the cafe when the mole 

has worked from the furface downwards in endeavour¬ 

ing to procure a more convenient habitation, after the 

hill has been turned up with the fpade, a bucket of 

water ftiould be poured over the mouth of the paffage. 

By thefe means the animal, which is at no great dif- 

ftanc, will be obliged to come forth, and may be ealily* 
caught with the hand. 

You may d.ifcover alfo whether a hill has any com¬ 

munication with another, if yon apply your ear to it, 

and then cough or make a loud noife. If it has no 

communication with the neighbouring hills, you will 

hear the terrified animal make a noife by its motion. It 

will then be impoffible for it to efcape ; and you may 

either pour water into the'hole, ©r turn up the hill with 

a fpade, until the mole is found ; for, in general, it ne¬ 

ver goes deeper into the earth than from fifteen to eigh¬ 
teen inches. 

When any of the beds in a garden Have been newly 

watered, the mole, attracted by the coolnefs and moi- 

fture, readily repairs thither, and takes up its refidence 

in them, making a paffage at the depth of fcarcely an 

inch below the furface. In that cafe it may eafily be 

caught. When you fee it at work, you need only 

tread behind the animal with your feet on the paffage 

to prevent its. retreat, and then turn up the hill with a 

fpade ; by which means you will be fure to catch it. 

When you dig after it with a fpade, the animal forces 

its way downwards into the earth in a perpendicular di- 

ie6tion, in order that it may the better efcape the threa¬ 

tened danger. In that cafe it will not be neceffary to 

dig long, but to pour water over the place, which will 
foon make the animal return upwards. 

People, in general, are not aware of the great mif- 

chief occafioned in fields and gardens by thefe animals. 

We are, however, informed by Buffon, that in the year 

1740 he planted fifteen or fixteen acres of land with 

acorns, and that the greater part of them were in a 

little time carried away by the moles to their fubterra- 

nean retreats. In many of thefe there were found half 

a bufhel, and in others a bufhel. Buffon, after this cir- 

cumftance, caufed a great number of iron traps to be 

conftru&ed ; 
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Moments conftru&ed ; by which, in lefs than three weeks, he 
Mongearts.caUght 1300. To this inftance of the devaflation oc- 

cafioned by thefe animals, we may add the following : 

In the year 174.2 they were fo numerous in fome parts 

of Holland, that one farmer alone caught between five 

and fix thoufand of them. The deflru£tion occafioned 

by thefe animals is, however, no new phenomenon. We 

are informed by hiftory, that the inhabitants of the 

ifland of Tenedos, the Trojans, and the Delians, were 

'infefled by them in the earlieft ages. For this reafon 

a temple was ere&ed to Apollo Smynthius, the deftroyer 

of moles. See Economifche Hefte, Vol. VII, Part 5. and 
Vol IX. Part 4. ; or Phil. Magazine, N° 5. 

MOMENTS, in the new do&rine of infinites, de¬ 

note the indefinitely fmall parts of quantity ; or they are' 

the fame with what are otherwife called infinitefimals 

and differences, dr increments and decrements ; being 

the momentary increments or decrements of quantity 
confidered as in a continual flux. 

Moments are the generative principles of magnitude ; 

they have no determined magnitude of their own, but 
are only inceptive of magnitude. 

Hence, as it is the fame thing if, inflead of thefe mo¬ 

ments, the velocities of their increafes and decreafes 

be made ufe of, or the finite quantities that are propor¬ 

tional to fuch velocities ; the method of proceeding 

which confiders the motions, changes or fluxions of 

quantities, is denominated by Sir Ifaac Newton, the 
method of fluxions. 

Leibnitz, and mpfl foreigners, confidering thefe infi¬ 

nitely fmall parts, or infinitefimals, as the differences of 

two quantities, and thence endeavouring to find the 

differences of quantities, u e. fome moments, or quanti¬ 

ties indefinitely fmall, which taken an infinite number 

of times fhall equal given quantities, call thefe moments 

differences ; and the method of procedure, the differen¬ 
tial calculus. 

MONGEARTS, one of the tribes of wandering 

Arabs which inhabit the Sahara, or Great Defert of 

Africa. Their time is wholly occupied by tending their 

cattle ; and becaufe they are little fkilled in the ufe of 

arms, Mongeart is a term of contempt among the peo¬ 

ple by whom they are furrounded. The country, with 

its produce, will be deferibed under the title Sahara in 
this Supplement; it is the bufinefs of this article merely 
to exhibit the manners of the people. 

They are all Mahometans, and offer up prayers three 

times a-day, fometimes oftener ; but having no mofques, 

thefe prayers are never pronounced in public, except 

when the horde is viflted by a priefl:, who feldom comes 

but upon account of the childrens education. Then all 

the Arabs aflemble at the hour of prayer, place them- 

felves in a line, turn to the eaft, and, wanting water in 

the defert, rub their face and hands with fand ; while 

the priefl recites aloud the general prayer. It is the 

fame as that which is rehearfed by the public crier in 

the mofques in civilized countries. 

The priefls are employed in travelling about the 

country to inftru£t the children. There is nothing like 

force in their education. The little bdys meet in the 

morning of their own accord, at the place of inftruc- 

tion, which is to them a place of recreation. They go 

there with a fmall board inferibed' with the Arabic cha¬ 

racters, and a few maxims of the Koran. The oldeft, 

■and the beft informed, receive their leffons direCtly from 

Suppl. Vol. II. Part I. 
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the priefts, and afterwards communicate them to their Mongeart*. 

fellows.. They are never corrected ; becaufe it would 

be a crime to beat a child, who, according to the re¬ 

ceived notions, has not fufficient reafon to diflinguifh 

good from evil. This lenity extends even to the chil¬ 

dren of Chriftians, though in a ftate of flavery. They 

are treated in all refpeCts like the children of Arabs ; 

and the man who fhould be rafh enough to ftrike one 

of them would endanger his life. Very different is their 

treatment of Negro children ; who may indeed join in 

all the amufements of the young Arabs, and even attend 

the public fchools ; but if they be guilty of a fault, 
they are feverely punifhed. 

When the child of a Mongeart becomes tired of the 

places of public inftruCtion, he quits them at pleafure, 

and, without feeling conftraint, or hearing reproach, goes 

and employs himfelf in tending his father’s flocks : and 

accordingly there are very few among them who can 

read. Thofe who perfevere in the flndy of the Koran 

are made priefts, after having paft an examination before 

the learned elders, and enjoy the greateft public confi- 

deration. They have no need of cattle ; for thofe of 

the nation being theirs, they find their fubfiftenee every¬ 
where. 

It is generally at feven or eight years of age that 

children undergo the painful operation of circumcifioiu 

Their head is alfo fhaved, nothing being left but four 

locks of hair; one of which is cut off in a meeting of 

the family, at each remarkable aClion performed by the 

child. If, at the age of 12 or 14, he kill a wild boar, 

or other beaft of prey, that fhould fall upon his flock, 

he Iofes one of his locks. If, in the paffage of a river, 

a camel be carried away by the ftream, and he fave it 

by fwimming to its affiflance, another is cut off. «If he 

kill a lion, a tyger, or a warrior of an hoflile nation, iu . 

a furprife or an attack, he is confidered as a man, and 
his head is entirely fhaved. 

Different from the other Arabs their neighbours, and 

indeed from the Mahometans in general, the Mongearts 

trouble no man on account of his religion. The only 

one which they do not tolerate is the Jewifli ; and were 

a Jew to enter their territory, and have the misfortune 

to be taken, he would certainly be burnt alive. 

According to M. Saugnier, the women are much 

more refpe&ed among the Mongearts than among the 

neighbouring nations ; but the evidences which he gives 
of that refpe6t are very extraordinary. 

When a Mongeart is defirons of undertaking the 

care of a family, he pitches upon the girl that pleafes 

him the molt, and afks her of her father without further 

formality ; nor can the latter refufe her, unlefs the man 

who pretends to her hand have done fomething contra¬ 

ry to the laws of the nation. The girl is condu&ed 

by her parents to the'tent of her future hufband, where 

there is always an abundant repaft prepared for the ce¬ 

remony. Prefents are made to the father ; but if the 

fon-in-law be poor, his wife’s family aflifl him, and fur- 

nifh him with the means of increafing his flocks ; if, on 

the contrary, he be rich, and the father poor, he fup- 

ports the whole family in his own tent. The employ¬ 

ment of the wife, thus married, is to prepare the food ; 

to fpin the goats and camels hair, of which the tents are 

made ; to milk the cattle ; to pick up the neceflary 

fupply of wood for the night ; and when the hour of 

repaft is come, to wait upon her hufband. She then eats 

L1 by 
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Mongearts-by herfelf what has been left by him and his male Hayes. 

-v- She is, indeed, in no great danger of having a rival 

brought into the family ; for though polygamy be al¬ 

lowed by his religion, the poverty of the Mongeart ge¬ 

nerally prevents him from taking a plurality of wives. 

She is, however, liable to be divorced at will when Hie 

does not bear boys ; but if Hie have the good fortune 

to have one or more male children, her hu/band’s regard 

for her is inconceivable. She has no longer a divorce 

to fear, has an abfolute authority in the tent, and paffes 

her whole time in converfation, fleep, or dancing, as Hie 

thinks fit. The captive negre/fes do all her work, and 

are no longer affided in their labour by the Arab’s wife, 

who treats them, on the contrary, with the greateft 

IiarHinefs and arrogance. 
When a woman is not agreeable to her hu/band, or 

when he is difagreeable to her, they have it in their 

power to part. The formality in this cafe confids in 

the wife’s retiring to her parents. If the liu/band be 

attached to her, he goes thither in quefl of her ; but if 

fhe perfid in refufing to return, Hie is free, and at liber¬ 

ty to marry another. If, however, Hie have had a child, 

efpecially a boy, Hie has not the fame privilege ; in that 

cafe, if her retreat Hiould lad more than eight days, it 

might be punilbed with death. 
When a man beats his wife, it is a fure fign that lie 

is fincerely attached to her, and that lie does not mean 

to part with her ; if he content himfelf with reproaches, 

the wife thinks herfelf defpifed, and infallibly retires to 

her parents. Hence it is, that in the mod trifling dif- 

putes the women are cruelly beaten : they prefer it to 

the complaints that the hu/band might make to their 

parents; this proof being the mod certain one of a 

man’s fondnefs for his wife. When a girl marries, fhe 

makes up her mind to fuch treatment, deeming it much 

* more fupportable than the humiliations Hie would other- 

wife experience from her family, in confequence of her. 

hu/band’s complaints. 
The conjugal fidelity of the Mongeart women is in¬ 

corruptible. Differing in their opinions from many 

other Mahometans, they believe themfelves immortal 

like the men ; but they do not flatter themfelves with 

the poflibility of happinefe in the other world, unlefs 

they fhall have been faithful to their hufbands in this. 

Women, who have been falfe to their hu/band’s bed, 

will be doomed, they think, to eternal flavery to the 

more virtuous part of their fex, without ever partaking, 

in the fmalled degree, of their blifs. 
Mongeart women often vilit one another and on 

tliofe occafions, the honour confids in letting the fe¬ 

male who comes to fee her friend or relation do all the 

work of the tent. The vifitor affumes the management 

of every thing, drefles the vi&uals, churns the butter, 

and keeps herfelf continually employed ; while her 

friend entertains her until aaaccount of the different af¬ 

fairs of the family or nation. The heartinefs of the: 

welcome is meafured by the extent of the work fubmit- 

ted to the gued, who generally prepares double the 

ufual quantity of food ; fo that the Arab is obliged to 

invite his neighbours to partake of the repad. The 

Haves are always pleafed with thefe entertainments, a 

larger portion then coming to their lot. It is the bufi- 

nefs of the vifitor to do the honours: nor will fhe fuffer 

any body about her to remain diffatisfied. 

The laws of hofpitality areobferved among the Mon- 
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gearts as among all the wandering Arabs. Indeed they Mongeartg, 
are carried to fuch a length, that were a man to enter v—-•* 

the tent of him whom he had wounded, or even killed, 

he would there meet with a facred and inviolable afy- 

lum, although furrounded by thofe who mud naturally 

defire his ruin. * The tent of the chief is always that 

to which drangers, upon their arrival in the horde, are 

dire&ed. But the chief could not entertain, at his own 

expence, all the drangers that happen to pafs ; and: 

therefore every tent in the horde is obliged to furnifh 

him with two pounds of ground barley per week, to. 

enable him to maintain the ancient hofpitality. 

The chiefs of hordes are always the elded of their 

families. The difference of wealth is not confidered : 

the chief often having feveral individuals at his houfe* 

richer than himfelf, who neverthelefs obey him in every, 

particular. He is, properly fpeaking, their king ; ex¬ 

amines their difference with the old men, and judges* 

without appeal. As to himfelf, he cannot be tried but* 

by the chiefs of feveral hordes affembled. It is his bu- 

finefs to determine the fpots where the tents are to be 

pitched, the moment of departure, and the place where 

the caravan is to dop. If the padurage do not fuffice 

for the herds of all the horde, it divides, and the chief 

afligns the ground for the different encampments. They 

are very often compofed of no more thanfeven or eighth 

tents, according to the quality of the ground they meet' 

with. The tent of the chief is always the larged and 

mod lofty, and is placed in the centre, of the divifions* 

When it is determined upon to quit an encampment, 

which neverhappens till the padure is exhaufted, the chief 

fets off to choofe another fpot. In thefe removals the 

women alone do all the work. Early in the morning* 

they fold up the tent, and load every thing upon the ca¬ 

mels backs ; they then move flowly on, that the cattle, 

may have time to feed upon the way. 

Great refpeft is paid by the Mongearts to all old 

men, who enjoy the fame prerogatives as the priefts, / 

and fuch Arabs as have vifited the tomb of Mahomet at 

Mecca. Together with the chief they are the judges 

of the horde, and take cognizance of all offences, thc> 

pain of death being the only punidiment which they, 

cannot decree. An. affcmbly of feveral chiefs is the 

only tribunal which can inflift capital puniffiment ; but. 

as the accufed has generally a number of friends, it feU* 

dom happens that he is capitally convi&ed. 

A war between two Mongeart tribes feldom happens,. 

and is never bloody ; but the different families dedroy 

one another fad enough in their intedme broils. They 

are all thieves ; and indeed theft is a crime only in the 

day-time, being authorifed by law during the, night, in 

order to compel them to take care of their cattle. 

Could they find redrefs when robbed by night, they 

would be lefs vigilant and their herds and flacks would' 

be more expofed to the wild beads that over-run their 

country ; but being obliged to be. 011 their guard even 

againd their neared neighbours, they are always ready 

to repel both the lion and the tiger. Theft, even in the 

day-time, is fo far from being puni/hed, unlefs detected 

at the indant of commifiiou, that when any thing is fto- 

len unperceived, it becomes the lawful property of the- 

thief. In vain would the rightful owner recognize it 

in his neighbour’s tent; he cannot reclaim it ; it ceafes 

to be his from the moment he has been negligent in its 

care. Hence arifes this peoples inclination for rapine ^ 
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Mongearts. they do not think they commit a crime, and only fol- 

low, in this regard, a cuftom allowed by their laws. 

When an Arab is going to market, or on his return 

from thence, it he do not take the greateft care to keep 

his journey a fecret, he is often attacked. Neighbour, 

ing Arabs are defirous of profiting by his induftry ; and 

as there are no perfons in the country appointed to ap¬ 

prehend robbers, the hope of booty fpurs them on to 

the attack. That they may have nothing to fear, they 

lie in wait, when the night is coming on, for him whom 

they mean to pillage. Their intention is never to kill; 

they only endeavour to furprife, to difarm, and to make 

themfelves mailers of every thing that comes in their 

way. But it fometimes happens, that the man they 

intend to plunder, being acquainted with the cuftoms 

of his country, keeps an attentive ear, Hands on his 

guard, fires upon his aflailants at the firft motion he ob- 

ferves, and then fights defperately with his dagger. The 

report of the mufket almoft always brings out the neigh¬ 

bouring Arabs, who, in virtue of the laws of hofpitali- 

ty, take the defence of the weaker fide. They run up 

well armed ; and then woe to the aggreflors, if they do 
not fave themfelves by a fpeedy flight. 

The flocks and herds of the Mongearts are compofed 

of nothing but flieep, goats, and camels; all animals 

patient of third. Horfes are very fcarce in thefe can¬ 

tons, none but the pofieffors of numerous herds being 

able to keep them ; becaufe, for want of water, it is 

neceffary to have milk in fufficient abundance to give it 

them to drink. Great care is taken to preferve the ca¬ 

mel’s urine, both to mix with milk, and to wafh the 

different veflels in which they put their food. I^eteft- 

able as is this mixture of milk and urine, they are often 

reduced to the ufe of it ; hunger andthirft give a relifh 
to every thing. 

The only workmen ufeful to this nation are black- 

fmiths or goldfmiths, as they may be called indifferent¬ 

ly. The Mongeart3 not being fufficiently laborious to 

apply themfelves to fuch occupations, thefe workmen 

come from Bilidulgerid, and difperfe themfelves all over 

the different parts of the defert. Wherever there are 

tents they are fure to find work. They are fed for no¬ 

thing, and receive befides the hire for their labour. 

They make trinkets for the women, fuch as ear-rings 

and bracelets, &c. mend the broken veflels, by rivetting 

them, and clean the arms. They are generally paid in 

{kins, goats and camels hair, or oftrich feathers, accord¬ 

ing to their agreement. Thofe who have filver pay 

them a tenth part of its weight for any thing wrought 

out of that metal. On their return they fell what they 

have earned ; four or five excurfions at moil enabling 

them to live afterwards at their eafe in their own coun¬ 

try. 

The Mongearts always carry a leathern bag, fufpend- 

ed from their neck, in which they put their tinder, their 

pipe, and their tobacco. Their daggers are elegant ; 

the hilt is always black, and inlaid with ivory; the 

blade is crooked, and fharp on either fide ; the fheatb 

is of brafs on one fide, and of filver on the other, and of 
very tolerable workmanfhip. They wear fabres when 

they can get them, and prefer thofe of Spanifh make. 

Their mufkets are always highly ornamented ; the flock 

is very fmall, and inlaid on every fide with ivory, and 

the barrel emboffed with brafs or filver, according to 

the opulence of the owner. There is a fpring to the 
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lock, covering the priming, to prevent the piece from Mongeart*. 

going off, contrary to the intention of him who carries J 

it. The poor, who do not poflefs mufkets, wear dag¬ 

gers, made like the Flemifh knives, with leathern fheaths. 

J hey arm themfelves alfo with a thick flick, to the end 

of which they fix a kind of iron wedge. This weapon 

is exceedingly dangerous at clofe quarters. Others 

carry jzagays, or flender javelins. In a word, the prin¬ 

cipal riches of an Arab, and his higheft gratifications, 

are a handfome mufket and a good dagger. He prefers 

them to neatnefs of apparel ; for as to drefs, it is indif¬ 

ferent to him whether he be clothed in Guinea blues, 

woollen fluffs, or goats fkins. Their arms being their 

principal ornament, they take particular care to put the 
mufkets in leathern bags, by way of keeping them in 

good order, and preferving them from the rufl. 

All the riches of the Mongearts confift in their herds ; 

and accordingly they take the greateft care to preferve 

them. If a beaft be fick, every thing is done to cure 

it ; no care is fpared ; it is even treated with more at¬ 

tention than a man : but when it evidently appears that 

there is no hope of faving its life, they kill and eat it. 

If it be a camel, the neighbours are called in to partake 

of the repaft ; if a goat, the inhabitants of the tent fuf- 

fice for its confumption. An animal that dies without 

fliedding blood is unclean. Its throat muft be cut ; the 

perfon who kills it turning to tlieeaft, and pronouncing 

beforehand the firft words of the general prayer. An 

animal killed by a wild boar is unclean ; nor is it eaten 

although its blood has been filed, becaufe the wild boar 

is itfelf an unclean beaft. That fpecies is fo numerous 

in the defart, that they do more mifehief than all the 

other wild beafts together. The Arabs kill as many as 
they can, but never tafte their flefh. 

Whatever Ioffes an Arab may meet with, he is never 

heard to complain ; he rifes fuperior to poverty, fup- 

ports hunger, thirft, and fatigue, with patience, and his 

courage is proof againft every event. God will have it 

fo, fays he : he employs, however, every means in his 

power to avert misfortune ; and often expofes himfelf 

to the greateft dangers to procure matters of no real 
utility. 

When a father of a family dies, all the effe&s in his 

tent are feized upon by the eldeft fon prefent at his de- 

ceafe. Gold, filver, trinkets, every thing difappears ; 

and the abfent children have only an equal fnare in the 

divifion of the cattle and the Haves. The girls are en¬ 

tirely excluded from all participitation, and take up their 

refidence with their elder brother. If the deceafed 

leave children in helplefs infancy, the mother takes 

them with her to her filler’s, if fhe have a fifler married ; 

if not, to her own maternal roof. The dead man’s pof- 

feffions, however, are not loft ; the chief of the horde 

takes care of them, and delivers them in equal portions 

to the heirs, as foon as they are old enough to manage 

their own property. If an Arab die without male chil¬ 

dren, his wife returns to her relations, and his brother 
inherits his effe&s. 

The Mongearts have a rooted abhorrence of the Spa¬ 

niards, and never fail to maflacre every rr.an of that na¬ 

tion who is fo unfortunate as to be fhipwrecked on their 

coafls, while they referve the women for fale at Mo¬ 

rocco. The reafon of this hatred is, that the inhabi¬ 

tants of the Canaries make frequent defeents on the 

Mongeart coafts, and carry off men, women, cattle, and 

Ll 2 every 
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Monnier. every thing that they meet with ; and thcfe people, be- 

1 ing ignorant of the fate of their countrymen, retaliate 

by death on all Spaniards that fall into their hands, 

whilft they treat the Britifh and French as well as they 

earn 
MONNIER (Peter Charles Le), was born at Paris 

on the 20th of November 1715. The profeffion of his 

father, or the rank which he held in fociety, we have 

not learned, and we are equally ignorant of the mode 

in which he educated his fon. All that we know is, 

that young Monnier, from his' earlieft years, devoted 

himfelf to the ftudy of aftronomy ; and that, when only 

fixteen years of age, he made his firft obfervation, viz. 

of the oppofition of Saturn. At the age of twenty he 

was nominated a member of the Royal Academy of 

Sciences at Paris. In the year j 735 he accompanied 

Maupertuis in the celebrated expedition to Lapland, to 

meafure a degree of latitude. In 1748 he went to 

Scotland with Lord Macclesfield, to obferve the annu¬ 

lar eclipfe of the fun, which was mod vilible in that 

country ; and he was the lirfl adronomer who had the 

pleafure to meafure the diameter of the moon on the 

difk of the fun. 
Louis XV. it is well known, was extremely fond of 

aftronomy, and greatly honoured its profeffors : he lo¬ 

ved and efteemed Le Monnier. I have feen the king 

himfelf (fays Lalande) come out of his cabinet, and 

look aronnd for Le Monnier ; and when his younger 

brother was prefented to him on his appointment to the 

office of firft phyfician, his Majefly was pleafed to wifh 

him the merit and reputation of his brother the aftro- 

nomer. All the remarkable celeflial phenomena wtre 

always obferved by the king, in company with Le 

Monnier. Thus he obferved with him, at his chateau 

of St Hubert, the two celebrated tranfits of Venus thro* 

the difk of the fun in the years 1761 and 1769 ; as ap¬ 

pears from the Memoirs of the Royal Parifian Academy 

of Sciences. It well deferves to be here recorded in 

what manner the king behaved during thefe important 

ohfervations, and how little he difturbed his aftronomers 

(the celebrated La Condamine being likewife permitted 

to obferve the tranfit in his prefence) in this occupation ; 

the proper time for which, if permitted to pafs by, 

could not be recalled. Le Monnier relates in his Dif- 

fertation, that “ his Majefly perceiving that we judged 

the lad conta&s to be of the greatefl importance, a 

profound filence at that moment reigned around us.” At 

the tranfit of Venus in 1769, the king allowed the 

Marquis de Chabert, an intelligent and expert naval 

officer, who was jull returned from a literary voyage to 

the Levant, to aflift at the obfervation. In a court 

like that of Louis XV. fo fcrupuloufly obfervant of 

etiquette, thefe will be allowed to have been mod dif- 

tinguifhed marks of honour, and of royal favour and 

condefcenfion. 

In the year 1750, La Monnier was ordered to draw 

a meridian at the royal Chateau of Bellevue, where the 

king frequently made ohfervations. The monarch on 

this occafion rewarded him with a prefent of 15,000 li- 

Vres ; but Le Monnier applied this fum of money like¬ 

wife in a manner that redounded to the honour of his 

munificent fovereign and of his country, by procuring 

new and accurate indruments, with which he afterwards 

made his bed and mod remarkable obfervations. In 

1742, the king gave him in Paris Rue de la Pofef 
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a beautiful free dwelling, where, till the breaking out Mormier. 

of the revolution, he redded, and purfued his aftro- 

nomical labours, and where his indruments in part yet 

remain. Some of them the prefent French govern¬ 

ment has, at the indance of Lalande, purchafed for the 

National Obfervatory. In 1751, the king prefented 

him with a block of marble, eight feet in height, fix 

feet in breadth, and fifteen inches in thicknefs, to be 

ufed for fixing his mural quadrant of five feet. This 

marble wall, together with the indruments appended to 

it, turns on a large brafs ball aud focket, by which the 

quadrant may be dire&ed from fouth to north ; thus 

ferving to re&ify the large mural quadrant of eight feet, 

which is immoveably made fad to a wall towards the 

fouth. 

With thefe quadrants Le Monnier obferved, for the 

long period of forty ye£rs, the moon with unwearied 

perfeverance at all hours of the night. It is requifiter 

to be a diligent adronomer, to be able to conceive to 

what numberlefs inconveniences the philofopher is ex- 

pofed during an uninterrupted feries of lunar obferva¬ 

tions. As the moon during a revolution may pafs 

through the meridian at all hours of the day or night j 

the aftronorner who, day after day, profecutes fuch ob¬ 

fervations, mud be prepared at all, even the mod incon¬ 

venient, hours, and facrifice to them his deep and all his 

enjoyments. How fecluded from all the pleafures of 

focial intercourfe, and how fatiguing fuch a mode of 

life is, thofe adronomers, indeed, know not who then 

only fet their pendulum clocks in motion, when fome 

of the eclipfes of the fun, moon, or of the fatellites of 

Jupiter, are to be viewed. At this time, and in the 

prefent date of the fcience, thefe are jud the mod in- 

fignificant obfervations ; and an able adronomer, well 

fupplied with accurate indruments, mny every day, if 

he take into his view the whole of his profeffion, make 

more important and more neceffary obfervations. 

Le Monnier was Lalande’s preceptor, and worthy of 

fuch a fcholar ; and he promoted his dudies by his ad¬ 

vice, and by every other means in his power. Le Mon- 

nier’s penetrating mind, indeed, prefaged in young La¬ 

lande, then only fixteen years old, what in the fequel 

has been fo fplendidly confirmed. In his twentieth 

year, he became, on the recommendation of his precep¬ 

tor, a member of the Royal Academy : and in 1752 he 

was propofed by him as the fitted perfon to be fent to 

Berlin, to make with La Caille’s, who had been fent to 

the Cape of Good Hope, correfpondent obfervations, 

for the purpofe of determining the parallaxes of the 

moon, then but imperfectly known. Le Monnier lent 

his pupil for this expedition his mural quadrant of five 

feet. His zeal for adronomy knew no bounds. For 

this reafon Lalande, in his Notice des Travaux du C. 

Le Monnier, fays of himfelf: “ J'e fuis moUmeme le prin¬ 

cipal rcfultat de fon *ele pour Paftronomie 

La Monnier wa^natu rally of a very irritable temper ; 

as ardently as he loved his friends, as eafily could he be 

offended ; and his hatred was then implacable. La¬ 

lande, as he himfelf expreffes it, had the misfortune to 

incur the difpleafure of his beloved preceptor ; and he 

never after could regain his favour. But Lalande’s gra¬ 

titude and refpeCt for him always continued undiminidt- 

ed, and were on every occafion with unremitting con- 

ftancy publicly declared : patiently he endured from 

him undeferved ill treatment; fo much did he love and 
efteem 
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Morin? er. efteem his inftru&or and mafter to the day of his death, tion concerning them. 

} «* I have not ceafed to exclaim (writes Lalande, as Dio¬ 

genes exclaimed to his matter Antifthenes, “ You can¬ 

not find a flick ftrong enough to drive rne away from 

fon. 

M O N' 
Le Monnier left behind him no Monomul, 

you 

What a noble trait in the character of Lalande, who 

in 1797 wrote likewife an eulogium on Le Monnier in 

the ftyle of a grateful pupil, penetrated with fentiment's 

of profound veneration and efteem for his beloved ma¬ 

tter ; but Le Monnier would not read it. This is not 

the place to give a circumftantial account of this intri¬ 

cate quarrel : we fhall only further remark, that La¬ 

lande was the warm friend and admirer of the no lefs 

eminent aftronomer La Caille, whom Le Monnier mor¬ 

tally hated. An intimate friendfhip likewife fubfifted 

between Le Monnier and D’Alembert ; but Lalande 

had no friendly intercourfe with the latter. 

Among the fcholars of Le Monnier may likewife be 

reckoned Henwart, the celebrated geometrician andpro- 

feffor of mathematics at Utrecht ; who, in a letter to 

Von Zach, aftronomer to the Duke of Saxe Gotha, da¬ 

ted the 26th of May 1797, fays, “ Le Monnier is a pe¬ 

netrating and philofophical aftronomer : I learned much 

from him in Paris ; though I lodged with the late De 

l’lfle, where I frequently made obfervations in company 

with Meffier. Le Monnier was the friend of D’Alem¬ 

bert ; and confequently an oppofer of Lalande.” 

This great man, who had, for forme years, ceafed to 

exift either for the fcience of aftronomy, or for the com¬ 

fort of his friends, died at Lizeaux, in the province of 

Normandy, in 1799, aged 84 years. He left behind 

him fome valuable manufcripts, and a number of good 

obfervations ; with refpeCl to which he had always been 

very whimfical, and of which in Ins latter years he never 

would publifh any thing. He had by him a feries of 

lunar obfervations, and a multitude of obfervations of 

the ftars, for a catalogue of the ftars, which he had an¬ 

nounced fo early as the year 1741 ; among which was 

twice to be found the new planet Uranus : (See La- 

landers AJlronomie, Tables, p. 188, (a). The more he 

was requeftedto communicate his obfervations, the more 

obftinate he became ; he even threatened to deitroy 

them. At the breaking out of the revolution, Lalande 

was greatly alarmed for the fafety of thefe papers ; 

he wifned to preferve them from deftru&ion, and made 

an attempt to get them into hiV pofTeflion ; but all 

his endeavours were in vain. He was only able to 

learn, that Le Monnier had hidden them under the 

roof of his houfe. Le Monnier having been firll feized 

with a fit of the apoplexy fo early as the 10th of No¬ 

vember 1791, Lalande apprehended, left, if no one ex- 

cept himfelf fhould know where he had hidden his pa¬ 

pers, the infirm old man might perhaps have himfelf 

forgot it. He hopes, however, that La Grange, who 

married his fecond daughter, may have fome informa- 

MONOMIAL, in algebra, is a fimple or fingle no- 

mial, confiding of only one term ; as a or ax, or a* b 
X2, &C. 

MONOTRIGLYPH, a term in architecture, deno¬ 
ting the fpace of one triglyph between two pilaftres, or 
two columns. 

MONSELEMINES, are a people which inhabit 

that part of Biledulgerid (fee Encycl.) that borders 

on the territories of the Emperor of Morocco. They 

are a mixed race, being defcended from the ancient A- 

rabs and fugitive Moors ; and they occupy a fpace of 

land, of which the limits are indicated by lofty columns 

placed at intervals towards the defart. Their territory 

extends from about 30 leagues beyond Cape Non, to 

the diftance of 20 leagues from St Croix or Agader. 

Though of different qualities, it is, for the mod part, 

very fertile, and produces the neceffaries of life with 

little cultivation. The plains are watered by an infi¬ 

nite number of dreams, and abound with palm, date, 

fig, and almond trees. The gardens produce excellent 

grapes, which are dried by the Arabs, and converted 

into brandy by the Jews. Great quantities of oil, wax, 
and tobacco, appear in the public markets. 

More induftrious and more laborious than their neigh¬ 

bours, the Monfelemine nation cultivates the earth. 

The chiefs of families choofe the ground mod; fit for cul¬ 

tivation. -Jts furface is turned (lightly over with a kind 

of hoe, and then the feed is fown upon it : the field is 

furrounded with bufhes, to mark the fpot, and to pre¬ 

ferve it from the cattle of the wandering Arabs. When 

the crop is ripe, which is generally at the end of Au- 

guft, three months after the fowing of the feed, it is 

cut about fix inches from the ear, and formed into little 

bundles ; during which time every one labours without 

intermifiioft from morning to night. The corn is 

brought before the tent, thrafhed, winnowed, and pla¬ 

ced in the magazines. When the harveft is over, they 

fet fire to the long. Hubble, and abandon the field* for 

two or three years. Their magazines arc large holes in 

the earth, formed like thefruftum of a cone, the infides* 

of which are hardened by burning wood in them, be¬ 

fore the half-winnowed corn be depofited. When fil¬ 

led with corn, they are covered with planks placed 

clofe to each other; over which a layer of earth is laid 

level with the foil, to prevent it from being difeovered 

by enemies. In thefe magazines every one (hares in 

proportion to the number of men he employed in the 
common labour. 

The inhabitants of the plains remain by the cultiva¬ 

ted fields in feed time, and return at the time of harveft. 

During the intervals they wander in all directions with 

their cattle, taking only neceffaries along with them, 

and having recourfe to the magazines when they re- 

__ quire 

(a) Such is the French and German account of his difeovery of this planet but our readers have been very 

inattentive, if they have not perceived, in various articles of this Work, complete proofs of the plagiarifm of our 

neighbours on the Continent, from the celebrated philofophers and divines of England. As it is extremely pro¬ 

bable that, half a century hence, a claim may be put in for Le Monnier’s difeovery of the Georgiuin Sidus 

{Uranus), fimiiar to that which in 1757 the Editor of Abbe St Real’s works put in for that Abbe being the 

author of Leftfe’s Short Method with the Deijis (fee Leslie in this Suppl.), we think it our duty to declare, 

that in j8oo there veas no evidence whatever on which to found that claim, and that the difeovery was then 

univerfally allowed to have been made by Herfchel. 
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Monfelc- quire a fupply. The more opulent people, and the ar- 

mmes 4 tizans who are engaged in fedentary occupations, dwell 

”~v~"in towns, which are all fituated upon the declivity of 

hills. Their houfes are built of hone and earth, ac¬ 

cording to the Moorifli conftru&ion, low and covered 

with Hoping terraces ; yet they are fo much injured by 

the heavy rains which prevail for three months of the 

year, as to be rendered uninhabitable in 15 or 20 years. 

Thofe who refide in towns are generally weavers, fhoe- 

makers, goldfmiths, potters, &c. and have no cattle ; 

but the more opulent perfons have flocks and herds of 

cows, horfes, camels, flieep, goats, befides poultry, 

which are kept by their flaves at a diftance from the 

towns. In the towns they take two meals a-day; one 

at ten o’clock, and the other at the fetting of the fun, 

though the inhabitants of the country only eat in the 

evening. In the towns they deep in mats upon the 

floors of their apartments, and make life of linon ; but 

the inhabitants of the country deep upon terraces in the 

open air. The paftoral families of the country pra&ife 

hofpitality like thofe of the defart, and make the tra¬ 

veller pay nothing for his entertainment. In the towns 

this practice is impoflible, as the concourfe of llrangers, 

efpecially on market-days, would foon impoverifh the 

inhabitants. In this manner hofpitality is always ex- 

'tinguiflied among a trading and commercial people. It 

is only where the fuperfluity of commodities runs ne- 

ceffarily to wafte, that it is ever pra£tifed iu a great ex¬ 

tent ; but where every commodity can find a market, 

every kind of property acquires a definite value, and 

will be preferved with the fame care as money. 

By M. Saugnier the government of the Monfelemines 

is faid to be republican ; but he writes inconfiftently a- 

bout it. In One place, he fays that they choofe their 

chiefs annually ; in another, that in the.time of war they 

choofe from the natives or fugitive Moors indiferi- 

minately, chiefs, whofe authority lafts no longer than 

the campaign, during which it is abfolute ; and he af¬ 

terwards reprefents their government as a kind of theo¬ 

cracy, during war as well as peace. But we mud fol¬ 

low him in his detail, as it has been well arranged in a 

late anonymous publication, entitled, An Hijlorical 

Sketch of Difcoveries in Africa* 

At the end of each campaign, he fays the chief gives 

an account of his adlions to the affembled aged men, 

and is rewarded or punifhed according to his condudf ; 

after which his fucceffor is appointed, and he ferves in 

the army he commanded as an uiidiftinguifhed indivi¬ 

dual. The country is populous, and would be flill 

more fo, were it not for the continual wars which its 

inhabitants are obliged to fupport againft the Emperor 

of Morroeo. The liberty they enjoy imparts energy 

and courage to their charafter, and renders their arms 

invincible to the Moors. They confider it as the in oft 

invaluable poffefiion, and defend it to the laft extremity. 

The nature of the country, furrounded on every fide by 

fteep and arid mountains, contributes to frnftrate the 

efforts of their enemies. The Monfelemine, richer than 

the fubjedl of Morocco, is always well clothed and arm¬ 

ed. He pays no tribute, enjoys the fruit of his labour 

and commerce, and, as no contributions are requifite 

for the charges of the ftate, whatever he acquires is 

his own. The fugitive Moors are never armed, ex¬ 

cept when they go to battle ; but the natives go conti¬ 

nually armed, whether they refide in the country, refort 

to the markets, attend the affembiies of the nation, or Monfefe* 
pay vifits. ^mines. 

As the Monfelemine territory is the retreat of the 

rich Moors, who wifli to fly from the tyranny of the 

Emperor of Morocco, they are too well acquainted with 

the Moorifli cuftoms to be furprifed by that prince. No 

fooner does a Moorifli army take the held, than the in¬ 

habitants of the country cantons mount their horfes, 

and occupy the paffes of the mountains ; while the wo¬ 

men and flaves, efcorted by a fuffleienf number of war¬ 

riors, retire to the anterior parts of the country, or, if 

they be hard preffed, to the defart. Among the pafto- 

ral tribes there are many that addict themfelves entire¬ 

ly to arms, and ferve as cavalry in the time of war. 

During peace they efcort caravans, or exercife them¬ 

felves in military evolutions, and the management of 

their horfes. Being almoft always on horfebaek, and 

wearing no boots, they have a callous lump on that 

part of the leg that comes in contadi with the iron of 

the ftirrup. Their horfes, which they break in an ad¬ 

mirable manner, are the belt in the world : as they are 

treated with great care by their mafters, they know 

them, and are obedient to their voice, and will admit no 

ftranger to mount them. 

The Monfelemines derive their origin and name from 

Mofeilama, a contemporary of Mahomet ; and, in their 

love of liberty, as well as in many of their cuftoms, re- 

femble the Arabs of remoter times. They refpect the 

prophet like other Mahometans ; but neither believe 

that he was infallible, nor that his defendants are all 

infpired by God, nor that their will fhould be a law, 

nor that fuch faith is neceffary in order to be a good 

Mahometan. Their priefts are refpe&ed, and in old 

age generally become the civil judges of the nation ; but 

the influence of the high prieft is almoft defpotic. 

Though he has no troops, he may command the nation'; 

and war and peace depend upon his will. Though he 

has no property, every thing is at his difpofal : he re¬ 

quires nothing from any one, and yet all are inclined to 

give. He adminifters juftiee according to the opinion 

of his counfel, without pretending to be infpired by the 

prophet. 

On Friday the Monfelemines affemble in their 

mofques to pray : this is likewife the day of their prin¬ 

cipal market, when their merchandize is expofed to fale 

in the public fquares, where the old men judge without 

appeal, when difputes arife. Different from their 

neighbours of Morocco and Sahara, the Monfelemines 

never attempt to make profelytes. Their Chriftian 

flaves are treated with humanity ; but they owe this to 

the avarice of their mafters. Thefe deteft Chriftians, 

but they love money, and are afraid left fickr.efs or 

death fhould deprive them of the ranfom of the Have, 

or of the advantage of his labour. Among the inha¬ 

bitants of the defart, a Chriftian, that adopts the reli¬ 

gion of Mahomet, is admitted as a citizen and member 

of the family, and is prefented with cattle to form an 

eftablifliment. The Monfelemines pay more attention 

to the value of their property than the fituation of the 

infidel. A Chriftian who enters a mofque at Morocco 

is put to death, or forced to affume the turban. The 

Monfelemines would turn him civilly out, and content 

themfelves with impofing the higheft pofiible fine. 

Among the Moors, a Chriftian difeovered in an intrigue 

with a woman of that nation fuffers death, or fubmits to 
ctn- 
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rfonfdc- eonverfion ; but the Monfelemines prefer money to re- 
minec, ligion. From them the Chriftian has nothing to fear : 

[ont&rcy. t^e vvoman alone is puni/hed, being put into a fack and 

thrown into the fea, If a Chriftian /lave among the 

neighbouring nations defends himfelf again ft his mafter, 

he is pnnifhed with death ; but money faves him among 

the Monfelemines; he would at moil receive a flight 
correction. 

The Jews are allowed the free exercife of their reli¬ 

gion among the Monfelemines, but are treated with the 

fame indignity as among other Mahometan tribes. A 

Jew is not permitted to carry arms ; and if he fhould 

make ufe 0/ them againft an Arab, he would be pu- 

niftied with death, and probably involve his family in 

his fate. The Jews inhabits the towns only, where 

they follow trade and various arts, but are not allowed 

to cultivate the earth. 

Polygamy is permitted, as in other Mahometan coun¬ 

tries ; but the lituation of the women is more refpeCla- 

ble, and they are not fo much feeluded as among the 

Moors. They mingle more in fociety, walk at large, 

and vifit their friends ; neither are their apartments fo 

inviolable. Among the Monfelemines, that degrading 

piClure of humanity is never feen which fometimes oc¬ 

curs in Morocco, a woman drawing the plough with an 

afs, a mule, or fome other beaft of burden. More hap¬ 

pier than the women of the Sahara, and treated with 

greater attention by their hu/bands, they are more hu¬ 

mane in their difpofltions. Like other Arab women, 

they ftain the edges of their eyelids black with henna, 

and paint their faces red and yellow. Their children 

are brought up with great care, and are not obliged to 

exhibit proofs of their courage before they can be con- 

fidered as men, as is the cuftom in the defart. Avarice 

is the principal defeCl in the chara&er of the Monfele¬ 

mines. They hoard their money with the utmoft care, 

bury it in the earth, and in many' cafes die without dif- 

covering their fecret even to their children. Mifers, 

fays M. Saugnier, fhould go to that country, where 

they would learn means of economy ; which would fhew 

them, that, in comparifon with the Monfelemines, they 

are themfelves perfect prodigals. 

The medicinal applications of the Monfelemines, 

which differ not from thofe of the Mongearts and 

other inhabitants of the defart, are extremely Ample, 

but appear fufficiently complex from the mummery of 

the priefts, who are the depofitories of their medical 

fcience. Flefh wounds are cauterifed with a hot iron, 

and then covered with herbs dipped in turtles oil and 

tar. In headachs, a comprefs is applied with fuch vio¬ 

lence that the blood ftarts from the forehead. In in¬ 

ternal difeafes, the general remedies are regimen, reft, 

and a few maxims-of the Koran myfterioufly applied to 

the affedfed parts. 

MONTEREY Bay, in North California, was vifit. 

ed in 1786 by La Peroufe, who places it in 36° 58' 43" 

N. Lat. and 1240 40' W. Long, from Paris. It is 

formed by New-year point to the north, and by that of 

Cyprus to the fouth ; has an opening of eight leagues 

in this dire&ion, and nearly fix of depth to the eaftward 

where the land is fandy and low. The fea breaks there 

as far as the foot of the fandy downs with which the 

coaft is furrounded, with a roaring which may be heard Monterey.^ 

more than a league off. The lands north and fouth 

of this bay are high, and covered with trees. Thofe 

/hips which are deflrous of touching there ought to 

follow the fouth coaft, and after having doubled the 

Point of Pines, which ftretches to the northward, get 

fight of the prefidency, and may come to an anchor in 

ten fathoms within it, and a little within the land of 

this point, which /belters from the winds from the 

offing. The Spanifti /hips, which propofe to make a 

long ftay at Monterey, are accuftomed to bring up 

within one or two cables lengths of the land, in Ax fa¬ 

thoms, and make fail to an anchor, which they bury in 

the fand of the beach ; they have then nothing to fear 

from the fontherly winds, which are fometimes very 

ftrong ; but, as they blow from the coaft, do not ex- 

pofe them to any danger. The two French frigates, 

which our author commanded, found bottom over the 

whole bay, and anchored four leagues from the land, in 

60 fathoms, foft muddy ground ; but there is a very 

heavy fea, and it is only an anchorage At for a few hours, 

in waiting for day, or the clearing up of the fog. At 

full and change of the moon it is high water at half 

paft one o’clock : the tide rifes feven feet ; and as this 

bay is very open, the current in it is nearly impercepti¬ 

ble. It abounds with whales; a genus of fifties, of 

which our fcientific voyagers knew fo little, that they 

were furprifed at their fpouting water ! 

The coafts of Monterey Bey are almoft continually 

enveloped in fogs, which caufe great difficulty in the 

approach to them. But, for this circumftance, there 

would be'few more eafy to land upon ; there is not any 

rock concealed under water that extends a cable’s length 

from the fhore ; and if the fog be too thick, there is 

the refource of coming to an anchor, and there waiting 

for a clear, which will enable you to get a good fight 

of the Spanifh fettlement, fituated in the angle formed 

by the fouth and eaft coaft. The fea was covered with 

pelicans. Thefe birds, it feems, never go farther than 

five or Ax leagues from the land ; and navigators, who 

/hall hereafter meet with them during a fog, may reft, 

afiured that they are within that diftance of it. 

A lieutenant-colonel, whofe refidence is at Monterey, 

is governor of the Californias : the extent of his govern¬ 

ment is more than 800 leagues in circumference, but 

his real fubjedts confift only of 282 cavalry, vvliofe duty 

it is to garrifon five fmall forts,, and to furnifh detach¬ 

ments of four or five men to eaelvof the 25 miffions, or 

parifties, eftabli/hed in old and new California. So 

fmall are the means which are adequate to the reftrain- 

ing about 50,000 wandering Indians in this vaft part 

of America, among whom, nearly 10,000 have embra¬ 

ced Chriftianity. Thefe Indians are, in general, fmall 

and weak (a), and difeover none of that love of liberty 

and independence which chara&erifes the northern na¬ 

tions, of whofe arts and induftry they are alfo deftitute. 

Their colour very nearly approaches that of the ne¬ 

groes whofe hair is not woolly ; the hair of thefe people 

is ftrong, and of great length ; they cut it four or five 

inches from the roots. Several among them have a 

beard ; others, according to the miffionary fathers, have 

never had any ; and this is a queftion which is even un¬ 

decided 

(a) The chief furgeon of the expedition fays they are Jlrongr but ftupid. 
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TvTontn*ey. decided in the country. The governor, who had tra- 

veiled a great way into the interior of thefe lands, and 

who had paffed 15 years of his life among the favages, 

allured our author, that thofe who had no beards had 

plucked them up with bivalve (hells, that ferved them 

as pincers : the prefident of the millions, who had re¬ 

dded an equal length of time in California, maintained 

' the contrary ;—it was difficult, therefore, for travel¬ 

lers to decide between them.” The difficulty, furely, 

was not great. By their own account, the governor had 

travelled much farther into the country than the mif¬ 

fionary ; and his report being confirmed by the evi¬ 

dence of their own fenfes, was intitled to unlimited cre¬ 

dit. ^ # b . 
Thefe Indians are extremely Ikilful in, drawing the 

bow ; they killed, in the prefence of the Freneh, the 

fmallell birds : it is true, they difplay an inexpreffible 

patience in approaching them ; they conceal themfelves, 

and, as it were, glide along near to the game, feldom 

(hooting till within 15 paces. Their induffry in hunt¬ 

ing the larger animals is Hill more admirable. Peroufe 

faw an Indian, with a (lag’s head fixed upon his own, 

walk 011 all fours, as if he were broufing the grafs ; and 

he played this pantomime to fuch perfection, that all the 

French hunters would have fired at him at 30 paces, 

had they not been prevented. In this manner they ap¬ 

proach herds of Hags within a very fmall diltance, and 

kill them with a flight of arrows. 
Before the Spanifh fettlements, the Indians of Cali¬ 

fornia cultivated nothing but maize, and almoll entirely 

lived by fifhing and hunting. There is not any coun¬ 

try in the world which more abounds in fifh and game 

of every defeription ; hares, rabbits, and'Hags are very 

common there ; feals and otters are alfo found there in 

prodigious numbers ; but to the northward, and during 

the winter, they kill a very great number of bears, 

foxes, wolves, and wild cats. The thickets and plains 

abound with (mail grey tufted partridges, which, like 

thofe in Europe, dive in focieHy, but in large xompa- 

nies of three or -four hundred ; they are fat, and ex¬ 

tremely well flavoured. The trees ferve as habitations 

to the moll delightful birds; and the ornithologills of 

the voyage fluffed a great variety of fparrows, titmice, 

fpeckled wood-peckers, and tropic kirds. Among the 

birds of prey are found the white-headed eagle, the great 

and fmall falcon, the gofs-hawk, the fparrow-hawk, the 

black vulture, the large owl, and the raven. On the ponds 

and fea-fhore are feen the wild duck, the grey and 

white pelican with yellow tufts, different fpecies of 

gulls, cormorants, curlews, ring-plovers, fmall fea water 

hens, and herons ; together with the bee-eater, which, 

according to moll ornithologills, is peculiar to the old 

continent. 

The country about Monterey Bay is inexpreflibly 

fertile. The crops of maize, barley, corn, and peafe, 

cannot be equalled but by thofe of Chili ; our Europe¬ 

an cultivators can have no conception of a fimilar ferti¬ 

lity ; the medium produce of corn is from feventy to 

eighty for one ; the extremes fixty and a hundred. 

Fruit trees are flill very rare there, but the climate is 

extremely fuitable to them : it differs a little from that 

of the fouthern French provinces. The forefl trees are, 

the ffone-pine, Cyprus, evergreen oak, and occidental 

plane-tree. There is no underwood; and a verdant 

carpet, over which it is very agreeable to walk, covers 

the ground. There are alfo vail favannahs, abounding Monter^, 

with all forts of game. # v**—* 

Peroufe writes with great refpedl of the wife and pi¬ 

ous condudl of the Spanifh miffionaries at Monterey, 

who fo faithfully fulfil the purpofe of their inllitution. 

Totally unlike the monks at Conception in Chili (fee 

that article in this Suppl.), they have left the lazy life 

of a cloiller, to give themfelves up to cares, fatigues, 

and folicitudes of every kind. They invited the officers 

of the frigates to dine with them at their monafferv, 

contiguous to which Hands the Indian village, confiff- 

ing of about 50 cabins, which ferve as dwelling-places 

to 740 perfons of both fexes, comprifmg their children, 

which compofe the million of Saint Charles, or of Mon¬ 

terey. Thefe cabins are the moll miferable that are to 

be met with among any people ; they are round, fix 

feet in diameter, by four in height ; fome flakes, of the 

fize of an arm, fixed in the earth, and which approach 

each other in an arch at the top, compofe the timber 

work of it ; eight or ten bundles of draw, very ill ar¬ 

ranged over thefe Hakes, defend the inhabitants, well 

or ill, from the rain and wind ; and more than half of 

this cabin remains open when the weather^is fine ; their 

only precaution is to have each of them two or three 

bundles of Hraw at hand by way of referve. 

All the exhortations of the miffionaries have never 

been able to procure a change of this general architec¬ 

ture of the two Californias. The Indians fay, that they 

like plenty of air ; that it is convenient to fet fire to 

their houfes when they are devoured in them by two 

great a quantity of fleas ; and that they can build ano¬ 

ther in lefs than two hours. The independent Indians, 

who as hunters fo frequently change their places of a- 

bode, have a Hronger motive. 

The monks gave the moH complete information rc- 

fpedling the government of this fpecies of religious com¬ 

munity ; for no other name can be given to the legifla- 

tion they have eHablilhed. They are fuperiors both in 

fpiritual and temporal affairs : the produdls of the land 

are entirely entrufled to their adminiffration. There 

are feven hours allotted to labour in the day, two hours 

to prayers, and four or five on Sundays and feffivals, 

which are altogether dedicated to reff and divine wor- 

fhip. Corporal punifhments are inflidted on the Indians 

of both fexes who negledl pious exercifes ; and feveral 

fins, the punifhment of which in Europe is referved on¬ 

ly to Divine Juffice, are punifhed with chains or the 

Hocks. 
The Indians, as well as the miffionaries, rife with the 

fun, and go to prayers and mafs, which laH an hour ; 

and during this time there is cooked in the middle of 

the fquare, in three large kettles, barley meal, the grain 

of which has been roailed previous to being ground ; 

this fpecies of boiled food, which the Indians call atole, 

and of which they are very fond, is feafoned neither 

with fait nor butter, and to us would prove a very inli¬ 

pid mefs. Every cabin fends to take the portion for 

all its inhabitants in a veffel made of bark : there is not 

the leaH confufion or diforder ; and when the coppers are 

empty, they diffribute that which Hicks to the bottom 

to the children who have beH retained their leffons of 

catechifm. This meal continues three quarters of an 

hour, after which they all return to their labours ; 

fome go to plough the earth with oxen, others to dig 

the garden ; in a wor^, every one is employed in diffe¬ 

rent 
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1 nterfjr, rent domeflic occupations, and always under the fuper- 
i -v—' intendance of one or two of the religious. 

The women are charged with little elfe but the care 
of their lioufewifery, their children, and roafting and 

grinding the feveral grains : this lad operation is very 

long and laborious, becaufe they have no other means 

of doing it but by crufhing the grain in pieces with a 

cylinder upon a bone. M. de Tangle, being a witnefs 

of this operation, made the miffionaries a prelent of his 

mill ; and a greater fervice could not have been render¬ 

ed them, as by thefe means four women would in a day 

perform the work of a hundred, and time enough 

will remain to fpin the wool of their fheep, and to ma¬ 
nufacture coarfe duffs. 

At noon the dinner was announced by the bell ; the 

Indians quitted their work, and fent to fetch their ra¬ 

tions in the fame veffels as at breakfad : but this fecond 

mefs was thicker than the firb ; there was mixed in it 

corn and make, and peafe and beans ; the Indians name 

it poujjble. They return again to their labour from two 

o’clock till four or five ; afterwards they attend evening 

prayers, which continue near an hour, and are follow¬ 

ed by a new ration of at ole like that at breakfad. 

Thefe three didributions are fufficient for the fubfib- 

cnce of the far greater number of Indians ; and this 

very economical foup might perhaps be very profita¬ 

bly adopted in our years of fcarcity ; fome feafoning 

would certainly be necefiary to be added to it, their 

whole knowledge of cookery confiding in being able to 

road the grain before it is reduced into meal. As the 

Indian women have no veffels of earth or metal for this 

operation, they perform it in large bafkets made of bark, 

over a little lighted charcoal : they turn thefe veffels 

with fo much rapidity and addrefs, that they cffe& 

the fwelling and burding of the grain without burning 

the bafket, though it is made of very combudible ma¬ 
terials. 

The corn is didributed to them every morning ; and 

the fmalled difhonedy, when they give it out, is pu- 

nifhed by whipping : but it is very feldom, indeed, they 

are expofed to it. Thefe punifhments are adjudged by 

Indian magidrates, called caciques; there are in every 

million three of them, chofen by the people from a- 

mongd thofe whom the miffionaries have not excluded : 

but thefe caciques are like the governors of a planta¬ 

tion, paflive beings, blind executors of the will of their 

fuperiors ; and their principal funClions confid in ferving 

as beadles in the church, and their maintaining order 

and an air of contemplation. The women are never 

whipped in public, but in an enclofed and fomewhat 

didant place, led perhaps their cries might infpire too 

lively a compaflion, which might dimulate the men to 

revolt ; thefe lad, on the contrary, are expofed to the 

view of all their fellow-citizens, that their punifhnient 

may ferve as an example. In general they afk pardon ; 

in which cafe the executioner leifens the force of his 

lafhes, but the number of them is never receded from. 

The rewards are particular fmall didributions of grain, 

of which they make little thin cakes, baked on burning 

coals : and on the great fedivals the ration is in beef; 

many of them eat it raw, efpecially the fat, which they 

efteem equal to the bed butter or cheefe. They fkin 

all animals with the greatefi addrefs; and when they 

are fat, they make, like the ravens, a croaking of plea- 
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fure, devouring, at the fame time, the mod delicate 
parts with their eyes. ~V 

They are frequently permitted to hunt and fifh otr 

their own account ; and on their return they generally 

make the mifiionaries fomc prefent in game and fifh ; 

but they always proportion the quantity to what is- 
abfolutely necefiary for them, always talcing care to 

increafe it if they hear of any new gueds who are on a 

vifit to their fuperiors. The women rear fowls about 

their cabins, the eggs of which they give their children. 

Thefe fowls are the property of the Indians, as well as 

their clothes, and other little articles of houfehold furni¬ 

ture, and thofe necefiary for the chace. There is no 

indance of their having robbed each other, though their 

fadenings to the doors confid only of a fimple bundle 

of draw, which they place acrofs the entrance when all 
the inhabitants are abfent. 

The men in the midions have facrificed much more 

to Chridianity than the women ; becaufe they were ac- 

cudomed to polygamy, and were even in the cudom of 

efpoufing all the fibers of a family. The women, on 

the other hand, have acquired the advantage of exclu- 
fively receiving the caredes of one man only. With 

this, however, it would appear that they are not fatisfied; 

for the religious have found it necefiary to conbitute 

themfelves the guardians of female virtue. At an hour 
after flipper, they have the care of fhutting up, under 

lock and key, all thofe whofe liufbands are abfent, as 

well as the young girls above nine years of age ; and 

during the day they are entruded to the fuperinten- 

dance of the matrons. So many precautions are dill 

in fufficient; for our voyagers favv men in the docks, 

and women in irons, for having deceived the vigilance 

of thefe female argufies, who had not been fufiiciently 
fharp-fighted. 

The converted Indians have preferved all the ancient 

ufages which their new religion does not prohibit ; the 

fame cabins, the fame games, the fame drefles : that of 

the 11‘ched confids of an otter’s fkin cloak, which co¬ 

vers their loins, and defeends below their groin ; the 

mod lazy have only a fimple piece of linen cloth, with 

which they, are furnifhed by the million, for the pur- 

pofe.of hiding their nakednefs ; and a fmall cloak of 

rabbit’s fkin covers their fhoulders, which is fadened 

with a pack-thread under the chin ; the head and the 

red of the body is abfolutely naked ; fome of them, 

however, have hats of draw, very neatly matted. The 

womens drefs is a cloak of deer fkin, ill tanned ; thofe. 

of the millions have a cudom of making a fmall boddice 

with fleeves, of them : it is their only apparel, with a 

fmall apron of ruflies, and a petticoat of dag’s fkin, 

which covers their loins, and defeends to the middle of 

the leg. The young girls, under nine years of age, 

have merely a fimple girdle ; and the children of the 
other fex are quite naked. 

The independent favages are very frequently at war ; 

but the fear of the Spaniards makes them refpedl their 

millions ; and this, perhaps, is not one of the lead 

caufes of the augmentation of the Chridian villages. 

Their arms are the bow, and arrow pointed with a flint 

very fkilfully worked : thefe bows are made of wood, 

and drung with the finews of an ox. Our author was 

affured, that they neither eat their prifoners, nor their 

enemies killed in battle; that, neverthelefs, when they 
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had vanquifhed, and put to death on the held of battle, up 

chiefs, or very courageous men, they have eaten fome 

pieces of them, lefs as a fign of hatred or revenge, than 

as a homage which they paid to their valour, and in 

the full perfuafion that this food would be likely to in- 

creafe their own courage. They fcalp the vanquifhed 

as in Canada, and pluck out their eyes ; which they 

have the art of preferving free from corruption, and 

which they carefully keep as precious figns of their vic¬ 

tory. Their cuftom is toTurn their dead, and to depo- 

fit their allies in morais. 
MOORS, in common language, are the natives of 

Morocco, of whom an account is given under that 

title in the Encyclopedia ; but there is another people, 

a mixed race, called alfo Moors, who lead a wandering 

and paftoral life in the habitable parts of the Great 

Defert, and in the countries adjacent to it. Of the ori¬ 

gin of thefe Moorifh tribes, as diftinguifhed from the 

inhabitants of Barbary, nothing farther feems to be 

known than what is related by John Leo the African ; 

whofe account may be abridged as follows : 
Before the Arabian conqueft, about the middle of 

the feventh century, all the inhabitants of Africa, whe¬ 

ther they were defeended from Numidians, Phoenicians, 

Carthaginians, Romans, Vandals, or Goths, were com¬ 

prehended under the general name of Mauri, or Moors. 

All thefe nations were converted to the religion of 

Mahomet, during the Arabian empire, under the Ka- 

liphs. About this time many of the Numidian tribes, 

who led a wandering life in the defert, and fupported 

themfelves upon the produce of their cattle, retired fouth- 

ward acrofs the Great Defert, to avoid the fury of the 

Arabians ; and by one of thofe tribes, fays Leo (that 

of Zanhaga), were difeovered, and conquered, the Ne¬ 

gro nations on the Niger. By the Niger, is here un¬ 

doubtedly meant the river of Senegal, which in the Man- 

dingo language is called Bafing, or the Black River. 

To what extent thefe people are now fpread over 

the African continent, it is difficult to afeertain. There 

is reafon to believe, that their dominion ftretches from 

weft to eaft, in a narrow line or belt, from the mouth 

of the Senegal (on the northern fide of that river) to 

the confines of Abyffinia. Mr Park deferibes them as 

refembling, in complexion, the Mulattoes of the Weft 

Indies, and as having cruelty and low cunning pi&ured 

in their countenances. “ From the flaring wildnefs in 

their eyes (fays he), a ftranger would immediately fet 

them down as a nation of lunatics. The treachery and 

malevolence of their character are manifefted in their 

plundering excurfions againft the Negro villages. Of¬ 

tentimes, without the fmalleft provocation, and fome- 

times under the faireft profellions of friendfhip, they will 

fuddenly feize upon the Negroes cattle, and even on the 

inhabitants themfelves. Ths Negroes very feldom re¬ 

taliate. The enterprifing boldneis of the Moors, their 

knowledge of the country, and, above all, the fuperior 

fketnefs of their hones, make them fuch formidable ene¬ 

mies, that the petty Negro ftates, which border upon 

the defert, are in continual alarm while the Moorifh 

tribes are in the vicinity, and are too much awed to 

think of reiiftance. 
“ Like the roving Arabs, the Moors frequently re¬ 

move from one place to another, according to the fea- 

fon of the year, or the convenience of pafturage, In 

the month of February, when the heat of the fun fcorches 
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every fort of vegetation in the defert, they ftrike 

their tents, and approach the Negro country to the ^ 

fouth ; where they refide until the rains commence, in 

the month of July. At this time, having purebafed 

corn, and other neceffaries from the negroes, in ex¬ 

change for fait, they again depart to the northward, 

and continue in the defert until the rains are over, and 

that part of the country becomes burnt upland barren. 

u This wandering and reftlefs way of life, while it 

inures them to hardfhips, {Lengthens, at the fame time, 

the bonds of their little fociety, and creates in them an 

averfion towards ftrangers, which is almoft infuvmount- 

able. Cut off from all intercourfe with civilized na¬ 

tions, and boafting an advantage over the Negroes, by 

poffeffing, though in a very limited degree, the know¬ 

ledge of letters, they are at once the vaineft and proud- 

eft, and perhaps the moil bigotted, ferocious, and into¬ 

lerant, of all the nations on the earth ; combining in 

their chara&er the blind fuperftition of the Negro with 

the favage cruelty and treachery of the Arab.” But 
for them Mr Park would have accomplifhed the utmoft 

obje<ft of his million, and have reached Tombudtoo, and 

even Houffa, with no other danger than what arifes ne- 

ceffarily from the climate, from wild beafls, and from 

the poor accommodation afforded in the huts of the 

hofpitable Negroes. The wandering Moors, however, 

have all been taught to regard the Chriftian name with 

inconceivable abhorrence ; and to confider it nearly as 

lawful to murder a European as it would be to kill a 

dog. It is, therefore, much lefs furprifing that our 

traveller did not proceed farther along the banks of the 

Nigre, than that he efcaped the fnares of fo relentlefs a 

people. 
MO RIND A, is a plant, of which a very meagre de- 

feription has been given in the Encyclopedia, though it 

is of much importance in oriental commerce. It is cul¬ 

tivated to a great extent in the province of Maleva, 111 

the Eaft Indias, where it furnifhes a valuable dye-fluff; 

and is thus deferibed by William Hunter, Efq ; in the 

fourth volume of the Afiat;ic refearches : 
u It is a tree of a middling fize ; the root branchy ; 

the trunk columnar, ere<ft, covered with a fcabrous bark. 

Branches, from the upper part of the trunk, pattered ; 

of the ftru&ure of the trunk. Leaves (feminal) oval, 

obtufe, entire (mature), oppofite, decuffated, ovate, 

pointed at both ends, fmooth, with very fhort petioles. 

Stipules, lanced, very fmall, withering. Peduncles, from 

the axils of the leaves, folitary, bearing an aggregate 

flower. Calyx, common receptable roundifh, colle&ing 

the feffile flowers into an irregular head. Perianth, 

moft entire, fcarce obfervable above. Coral, one petal- 

led, funnel-form. Tube, cylindric : Border, five cleft; 

the divifions lanced. Stamen : Filaments, five, thread- 

form,- arifing from the tube, and adhering to it through- 

two thirds of their length, a little ffiorter than the tube. 

Antlers, linear, eredl. Pijlih Germ, beneath, four-cel¬ 

led, containing the rudiments of four feeds. Style,. 

thread form, longer than the flamens. Stigma, two cleft, 

thickifh. Pericarp, common, irregular, divided on the, 

furface into irregular angular fpaces ; compofed of ber¬ 

ries, pyramidal, compreffed on all fides by the adjacent 

ones, and concreted with them; lopped; containing 

towards the bafe a flefhy pulp. Seeds, in each berry 

four ; towards the point oblong, externally convex, in¬ 

ternally angular.” 
The 
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The fpecles here defcribed is the mrinda arhna pe- 

dunculis folitarits of Linnaeus. It grows bell in a black 

rich foil, free from ftones, in fituations moderately moifl, 

not too high, yet fufficiently elevated to prevent the 

rain water from llagnating, and where a fupply of wa¬ 

ter can be had for the dry months. As the colouring 

matter, for which alone it is valuable, refidts chiefly in 

the bark of the root, the fmall twigs, which contain 

little wood, bear a higher price than the larger pieces. 

The natives employ it in dyeing a pale red, or clay co¬ 

lour ; which Mr Hunter lays is more valuable for its 

durability than for its beauty. They likewife ufe it in 

dyeing a dark purple or chocolate colour; but for the 

procefs, in both cafes, we mull refer to the original me¬ 

moir. 

MORION, in botany, a name given by the ancients 

to a kind of nightlhade. See Solanum, Encycl. 

Morion, in ancient mineralogy, a name given to one 

of the femipellucid gems, more commonly called pram- 

tiion. It is a Hone appearing externally of a fine deep 

black ; but when held up againll a candle, or againll 

the fun-beams, it gives a very beautiful red in different 

degrees. 

MOSHAIRA, or Moshahereh, penfion or allow¬ 
ance in Bengal. 

MOSS, the name given in Scotland, and we believe 

alfo in fome parts of England, to what is more proper¬ 

ly called a morafs, a fen, or a Log. On the formation 

of thefe moffes fome conjedlures have been hazarded in 

the Encyclopedia, where the Yeader will likewife find a 

copious account of the method which has for many 

years been fuccefsfully employed to convert the Moss 

of Kincardine into an arable foil, or rather to remove 

the fubftance called mofs or peat from the rich foil which 

is found below it. A method, however, has been in¬ 

vented by Mr John Smith of Swindrig-muir, in the 

(hire of Ayr, for atiually converting the fubftance called 

mofs into a vegetable mould, which has been found by 

experience to carry rich crops of corn, hay, potatoes, 

See. Of this gentleman’s practice we have the follow¬ 

ing account in a fmall pamphlet publiftiedin Edinburgh, 

1798, by Fairbairn and Dickfon. 

“ The firft thing to be done is to mark off, and cut 

out, proper main or mafter drains, in order to carry off 

the fuperfluous water, taking care to preferve the great- 

eft pofDble level ; which drains are fo conftru&ed as to 

divide the field into inclofures from fix to ten Scotch 

acres. If the mofs hangs or declines, the inclofures 

may be of any dimenfion whatever. The dimenfions of 

thefe drains when firft made are eight feet wide, by 

four and a half feet deep, declining to two and a half 

feet at bottom, and coft at the rate of one (hilling per fall 

of eighteen and a half feet, running meafure. The ridges 

are then to be marked off regularly, fix or feven yards 

broad, formed with the fpade in the manner following : 

** In the centre of each ridge, a fpace of about 20 

inches is allowed to remain untouched, on each fide of 

which a furrow is opened, and turned upon the un¬ 

touched fpace, fo as completely to cover it (like what 

is called the feering of a gathered ridge). Thus be¬ 

gun, the w’ork is continued, by cutting with the fpade, 

in width about 12 inches, and turning it over to ap¬ 

pearance as if done with a plough, until you come to 

the divifion furrow, which (hould be two feet wide, cut 

out and thrown upon the fides of the ridges. The 
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depth of the divifion furrow is to be regulated by eir- ^ 
cumftances, according as the mofs is wet or dry, but * 

fo as to anfwer the purpofe of as it were bleeding the 

mofs, and condu&ing the water to the main drains. 

u It may be here obferved, that the fuecefs of the 

aftercrops depends very much upon a proper formation 

of the ridges. They mud not be made too high in the 

middle, for there they will be too dry like a peat, up¬ 

on which the lime cannot aft, and near the furrows they 

will be too w'et, which is equally prejudicial; they 

fliould therefore be conftru&ed with a gentle declivity 

to the furrows, fo as the rain which falls may rather 

filtrate through the ridge to the furrows^ than run* 

quickly off the furface. 

“ The next operation is to top-drefs the ridges with 

lime, at the rate of from four to eight chalders per acre. 

Five Winchefter bufhels make a boll, and eight bolls a 

ehalder of (hell lime, producing fixteen bolls powdered 

lime. The quicker the lime is put on after being flack¬ 

ed the better. 
“ The proper feafon to prepare the mofs for a firil 

crop is early the preceding fummer ; in that cafe the 

lime, aided by the heat, the after rains, and the winter 

frofts, makes confiderable progrefs in the procefs of pu¬ 

trefaction, confequently forms a mould to receive the 

feed. 
u Though oats have fometimes fucceeded as a firft 

crop, potatoes have been found greatly preferable. The 

method of planting them is fimple, and attended with 

little expence. The mofs, prepared by ridges, and 

limed as before deferihed, beds for the potatoes are, in 

the fpring, marked off, acrofs the ridges, five or fix feet 

broad, with intermediate fpaces of about two feet, as 

furrows or trenches. The beds are covered over with 

a thin flratum of dung, about eighteen fingle-horfe carts 

to an acre, the cuttings of the potatoes are laid or pla¬ 

ced upon the beds, about ten or twelve inches afun- 

der, and the whole covered over with a thin ftra- 

tum of mofs from the intermediate trenches, which is 

followed by another covering from the trenches when 

the potatoe plants make their firft appearance ; the co¬ 

vering in whole four or five inches. In this ftate they 

remain without any hoeing till the crop is taken up. 

The produce 011 Mr Smith’s mofs has never been lefs 

than from forty to fifty bolls of excellent potatoes, eight 

Winchefter bufhels to the boll, and the bufhel a little 

heaped. 
“ When the potatoe crop is removed, the ridges arc 

again formed as before detcribed, and the divifion fur¬ 

row cleared out. In performing this part of the work, 

it will naturally occur, that a great part of the manured 

furface will be buried in filling up the trenches between 

the potatoe beds : but that is not the cafe ; the work¬ 

man makes two cuts with the fpade, at eighteen inches 

diftance, upon the fide of the trench ; another, one foot 

from the edge of it, as deep as the trench ; w hich, in- 

llead of turning over, he preffes a foot forward into the 

trench, which is continued the length of it ; and when 

he comes to the other fide lie does the fame, making 

both meet, and fo proceeds ; fo that no part of the ma- 

nured furface is thrown down, and the ridge is left inyuJ UrVot- 

the fame form as before the lazy-btds* were made. tifli phrafe 
“ When the potatoe crop is taken off, and the ridgesfur beds of 

formed as before deferibed, they remain in that ftate a particular 

till fpring, when oatsare Town (a wet or dry feafon has*>0"' 
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from experience been found a matter of indifference), 

J and harrowed in with a ffnall harrow drawn by two 

men. Four men with eafe harrow at lead one acre one 

rood per day, two and two by turns with the harrow, 

and the other two in the interim with fpades, fmooth- 

ing the inequalities, breaking and dividing the mould, 

and clearing out the divifion furrows ; which lad in all 

operations upon mofs are effentially neceflary. The 

early or hot feed oats are always preferred for feed. 

The late or cold feed-runs too much to draw, falls 

% down, and becomes (loomy, confequently the grain is of 

mean quality, and unprodu&ive in meal. 

“ The produce of the fird crop of oats after potatoes 

is feldom lefs than ten bolls per acre, the Linlithgow 

boll of fix Winchefter bufhels,' and confidernbly more 

has been known ; as good grain in quality, and meals 

as well as any in the country. It has been fold when 

growing, what is called upon the foot, including the 

draw, from eight to ten pounds per acre. To prepare 

for a fecond crop of oats, the ridges mud be dug acrofs, 

and turned diver iu the manner before defcribed, and the 

divifion furrows cleared out as foon as convenient after 
the fird crop is removed. 

“ Such is the effeil of lime in confolidating mofs, aid¬ 

ed by the draining, that often after the fecond, and al¬ 

ways after the third year, it can be ploughed by horfes 

within two bouts or ditches of the divifion furrow ; and 

alfo harrowed by horfes, and the crops taken off by 
carts. 

“ Five and often fix confecutive crops of oats are ta¬ 

ken, without any other manure than what it received 

the fird year for .potatoes, without any apparent figns 

of it being exhauded. The produce of the fird two 

crops of oats has been mentioned to be ten bolls, and 

the third, fourth, fifth, and fixth, produce from lix to 

ten bolls per acre. The mofs is now turned into a 

feeming rich dark brown mould ; and what renders it 

lefs produ&ive of corn crops the fourth, fifth, and lixtli 

years is, its naturally running into fweet and luxuriant 

graffes. The foft meadow grafs, the daify, fome plain- 

tain, but principally the white clover, are the mod pre¬ 

valent graffes ; or more probably it may be^aferibed to 

thefe crops being ploughed, in place of being dug with 

the fpade, as the former years were. Along with the 

fifth or lixth crop of oats,, rye grafs is fown, which, with 

the natural grades in. general, produce an abundant crop 
of hay. 

“ If the mofs in the original date has been wet and 

fpongy, it will be found to have fubfided fome feet af¬ 

ter the third or fourth year’s operation has been per¬ 

formed ; but care mud always betaken to deepen, clear 

out, and keep clear the main drains and the divifion fur. 

rows, to prevent a fuperabundance of moidure, which 

would infallibly be the cafe were they negle&ed in con-, 

fequence of the fubfidence of the mofs. Indeed mofs 

of all forts will fubfide lefs or more, in proportion as it 

has been dry or wet in its original date ; at the fame 

time, as dated before, care mud be taken not to lay it 

too dry, but to keep in a proper degree of temperature 
between thefe two extremes.” 

By having recourfe to the pamphlet from which this 

extract has been made, the reader may fatisfy himfelf of 

the real advantages of this fpecies of agriculture.. The 

author calculates, with much apparent fairnefs, the ex¬ 

pence of improvement, and the value of each crop, and 

concludes that no wade can be improved with equal nd- Motion, 

vantage as mofs. It mud not, however, be concealed,'V'W 

that we have heard pra&ical farmers, who feemed to be 

acquainted with the fubj.edl, give it as their opiuion 

that this mode of cultivation anfwers only in modes of 

no great depth 5 though our author affirms that it has 

with great fuccefs been pra&ifed by Mr Smith in modes 

of the depth of 14 feet. 

MOTION in fluids. When in the publication of 

this Supplement we had arrived at the title Fluids, we 

were druck with the importance given, in fome of the_ 

journals, to "The Experimental Refearches a/* Venturi con¬ 

cerning the Principle of the lateral communication of Mo¬ 

tion in Fluids, applied to the Explanation of various Hy¬ 

draulic Phenomena. Of thefe refearches we intended to 

lay an abridged account before our readers under the 

prefent title ; but having examined the work with fome 

attention, vve find in it hardly any thing of confequence 

which the mechanical philosopher may not learn from 

our articles Resistance of Fluids and River in the 

Encyclopedia. That our readers, however, may find 

fomething under a title to which vve rafhly referred 

them, we fhall, in the words of Nicholfon’s Journal of 

Natural Philofophy, Scc. inform them what Venturi’s 
work contains. 

“ This author, who is profeflor of experimental phi¬ 

lofophy at Modena, has introduced an horizontal cur¬ 

rent of water into a vedel filled with the fame fiuid at 

red. This dream entering the vedel with a certain ve¬ 

locity, pades through a portion of the duid, and is then 

received in an inclined channel, the bottom of which 

gradually rifes until it pades over the border or rim of 

the vedel itfelf. The effect is found to be, not only 

that the dream itfelf pades out of the vedel through 

the channel, but carries along with it the duid contain¬ 

ed in the vedel ; fo that, after a fhoit time no more of 

the fluid remain's than was originally below the aperture 

at which the dream enters. This fact is adopted as a 

principle or primitive phenomenon by the author, un- 

der the denomination of the lateral communication of 

motion in fluids, and to this he refers many important 

hydraulic fadts. He does not undertake to give an ex¬ 

planation of this principle, but fliews that the mutual 

attra&ion of the particles of water is far from being a 

diffident canfe to account for it. 

The fird phenomenon which the author propofes to 

explain by this edabliflied principle, is the emiffion of a 

fluid through different adjutages applied to the refervoir 

which contains it. It is known that the vein of fluid 

which idles from an orifice or perforation through a 

thin plate, becomes contra&ed, fo as to exhibit a fee* 

tion equal to about 0,64 of the orifice itfelf, fuppofed 

to be circular ; and that the place of the greated con¬ 

traction is ufually at the didance of one femi-diameter 

of the orifice itfelf. If a fmall adjutage be adapted to 

the orifice, having its internal cavity of the fame conoi- 

dal form as the fluid itfelf affetts in that interval, the 

expenditure is the fame as by the fimple orifice. But 

if at the extremity of this adjutage a cylindric tube be 

affixed, of a greater diameter than that of the contract - 

ed vein, or a divergent conical tube, the expence of fluid 

ingreafes, and may exceed the double of that which 

pades through the aperture in the thin plate, though 

the adjutage poffefs an horizontal or even afeending di¬ 
rection. 
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Motion. By the interpolation of a fmall adjutage, adapted to 
—v-f the form of the contra&ed vein, Venturi afeertained, in 

the firft place, that there is an increafe of velocity in 

the tubes he employed, though the vel city of emiflion 

itfclf be lefs than that of the dream which iffues from a 

hole in a thin plate. He afterwards proves, by the fa£I, 

that the interior velocity and expenditure of fluid, 

which is increafed through tubes, even in the horizon¬ 

tal or-afeending direction, is owing to the preflure of the 

atmofphere. If the fmallefl hole be made in the fide 

of the tube near the place of contraction of the vein, 

the increafed expenditure does not take place ; and 

when a verticle tube is inferted in fuch a hole, the low¬ 

er end of which tube is immerfed in water or mercury, 

it is found that afpiration takes place, and the water or 

mercury rifes ; and this afpiration in conical tubes is 

lefs in proportion, as the place of infertion of the up¬ 

right tube is more remote from the fe&ion where the 

greateft contraction would have taken place. And, 

laftly, the difference between the expenditure of fluid, 

through an orifice made in a thin plate, and that which 

is obferved through an additional tube, does not take 

place in vacuo. 

The influence of the weight of the atmofphere on 

the horizontal or afeending flux being thus eflablilhed, 

the author conilders it as a fecondary caufe, referable 

to, and explicable by, his principle of the lateral com¬ 

munication of motion in fluids. In conical divergent 

tubes, for example, the effect ot this lateral communica¬ 

tion is, that the central cylindrical jet, having for its ba- 

fis the feCtion of the contracted vein, carries with it the 

lateral fluid which would have remained ftagnant in the 

enlarged part of the cone. Hence a vacuum tends to 

be produced in this enlarged part which furrounds the 

central cylindric flream ; the preflure of the atmofphere 

becomes aClive to fupply the void, and is exerted on the 

furface of the refervoir, fo as to increafe the velocity of 

the fluid at the interior extremity of the tube. 

The author-proves, that the velocity or total expen¬ 

diture of fluid through an aperture of given dimenfions, 

may be increafed by a proper adjutage in the propor¬ 

tion of 24 to 10 ; he applies this refnlt to the conflruc- 

tion of the funnels of chimneys. He determines the 

lofs of emitted fluid, which may be fuftained by finuofi- 

ty in pipes. He fhews by experiment, that a pipe 

which is enlarged in any part affords a much lefs quan¬ 

tity of fluid than if it were throughout of a diameter 

equal to that of its fmallefl fe&ion. This, as he. re¬ 

marks, is a circutnftar.ee to which fnfficient attention 

has not been paid in the conftruCtiori of hydraulic ma¬ 

chines. It is not enough to avoid elbows and contrac¬ 

tions ; for it fometimes happens that, by an interme¬ 

diate enlargement, the whole of the advantage arifing 

from other judicious difpofitions of the parts of the ma¬ 

chine is loft. 
There are two cafes of the increafe of expenditure 

through defeending pipes. The ftrft is owing to the 

lateral communication of motion which takes place in 

defeending pipes, in the fame manner as in thofe which 

poflefs an horizontal fltuation ; the fecond arifes from 

the acceleration by gravity which takes place in 

the fluid while it falls through the defeending tube. 

This fecond kind of augmentation was known to the 

ancients, though they poflefled no good theory nor dc- 

ciflve experiments refpe&ing it. The author endeavours 
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to eftablilh a theory on the principle of virtual afcenfion 

combined with the preflure of the atmofphere. His 

deductions are confirmed by experiment, in which he 

has fucceeded fo far as to feparate the two caufes of 

augmentation, and afligned to each their rcfpeCtive de¬ 

gree of influence. 

Profeffor Venturi then proceeds to different objedts 

of enquiry, to which his principle feemed applicable. 

He givesi-he theory of the water-blowing machine (fee 

Water Blowing Machine in this Suppl.), and he deter¬ 

mines by calculation the quantity of air which one of 

thefe machines can afford in a given time. He obferves, 

that the natural falls of water in the mountains always 

produce a local wind ; and he even thinks, that the 

falling ftreams in the internal parts of mountains are 

in fome inftances the caufe of the winds which iflue 

from caves. He proves, by the fads, that it is poflible, 

in certain inftances, to carry oft', without any machi¬ 

nery, the waters from a fpot of ground, though it may 

be fituated on a lower level than that of the channel 

which is to receive the water. 

The whirlpools, or circular eddies of water fo fre¬ 

quent in rivers, are, according to the theory of our au¬ 

thor, the effeCl of motion communicated from the-parts 

of the current which are molt rapid, to thofe lateral 

parts which are leaft fo. In the application of this 

principle, he points out the circumftances adapted to 

produce fuch eddies at the furface or at the bottom of 

rivers. He concludes, that every movement ot this 

kind. deftroys a part of the force of the current, and 

that in a channel through which water conftantly flows, 

the height of this fluid will be greater than it would 

have been if the dimenfions of the channel had been 

uniformly reduced to the meafure of its fmallefl fec- 

tion. 

There is another kind of whirling motion fomewhat 

different in its nature from thefe lafl. It is produced 

in the water of a refervoir, when it is fuffered to flow 

through an horizontal orifice. The author deduces the 

theory of thefe vortices from, the do&rine of central 

forces. The form of the hollow funnel, which in this 

cafe opens through the fluid of the. refervoir, is a curve 

of the 64th fpecies of the lines of the third order, enu¬ 

merated by Newton. Theory and experiment both 

unite here in proving, that it is not only poflible, but 

that there really exifts in nature a vortex, the concavity 

of which is convex towards the axis, and of which the 

revolutions of its different parts follow the ratio of the 

fquare of the diftance from the centre. Daniel Ber¬ 

noulli was in the wrong, in his Hydrodynamics, to re¬ 

proach Newton for having fuppofed a vortex to be mo¬ 

ved according to this law. 

In the lafl place, the author confiders that lateral 

communication of* motion which takes place in the air 

as well as in the water. This is the caufe of fuch local 

and partial winds as fometimes blow contrary to the di¬ 

rection of the general wind. It is by virtue of the fame 

principle, that the refonant vibration, excited lateral¬ 

ly in the extremity of an organ-pipe, is communica¬ 

ted to the whole column of air contained in the pipe 

itfclf.. 
From the fame principle, the author deduces the aug- 

mentationof force which found receives in conical di¬ 

vergent tubes, compared with thofe of a cylindrical 

form. On this occafion, he points out the remarkable 

difife* 

C 277 ] 
Motion. 
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*MoMGn dlfTerences which appear to take place between the re- 

11 fonant vibrations of air contained in a tube, and the fo- 

«_ <jZart> _ norous pulfations propagated through the open atmb- 

fphere. See Speaking Trumpet. Encycl. 
In an appendix, Venturi relates different experiments 

which he has made to determine the convergence and 

velocity of the fluid filaments which prefs forward to if- 

fue out of a refervoir by an orifice through a thin plate. 

He proves, by a very clear experiment, that the con¬ 

traction of the vein is made at a greater diftance from 

the orifice under flrong than under weak preffures. He 

explains why, in a right-lined orifice, the fides of the 

contracted vein correspond with the angles of the ori¬ 

fice and the angles with the fides. He examines the 

expenditure through a tube, the extremity of which is 

thruft into the refervoir itfelf, according to the method 

of Borda in the Memoirs of the Academy of Sciences 

for the year 1 766.” 
For a full account of the author's experiments, and 

his deductions from them, we refer the reader either to 

the original work, intitled, Recherches experimentales fur 

le Principe de la Communication laterals du Mouvement 

dans les Fluides, applique a /’Explication de differens Phe- 

nomenes hydrauliques. Par le Citoyen jf. B. Fenturi, 

Profeffeur de Phyfique experiment ale a Modene, Membre de 

la Socicte Italienne, &c. &c. A Paris che% HouePet 

JDucros, Rue du Bacqy No. 940—Theophile Barrois, 

Rue Hautefeuille, N~. 22. Ann. VI. 1797—or to the 

2d and 3d vols of the valuable Journal from which this 

abflract is taken. 
MOURZOUK, the capital of Fezzan in Africa, is 

fituated on a fmall river, and fupplied with water from 

multitudes of fprings and wells. Being formerly built 

of ftoue, it ft ill retains the appellation of a Chriftian 

town ; and the medley which it prefents to the eye, of 

the vaft ruins of ancient buildings, and the humble cot¬ 

tages of earth and land that form the dwellings of its 

prefent Arab inhabitants, is fingularly grotefque and 

ftrange. It is furrounded by a high wall, which not 

only affords the means of defence, but enables the go¬ 

vernment to collect, at its three gates, a tax on all 

goods (provifions excepted) that are brought for the 

fupply of its people. A caravan lets out annually from 

Mefnrata to this place ; and hence the Fezzaners them- 

felves difpatch every year a caravan to Caftina and ano¬ 

ther to Bornou. For the latitude of Mourzouk, fee 

Fezzan in this Suppl. Hr Brookes, in his Gazetteer, 

places it in 1 *>° 5' E. Long. 
MOWAZZEF, in Bengal, fixed revenue. 

MOZART, the celebrated German mufician, was 

born at Salzburg in the year 1756. His father was 

alfo a mufician of fome eminence, but not to be com¬ 

pared with the fon ; of whom we have the following ac¬ 

count in one of the monthly mifcellanies, taken by Mr 

Bufhby from fome biographical /ketches by two eminent 

German profeffors, 
At the age of three years, young Mozart, attending 

to the leffons which his filler, then feven years old, was 

receiving at the herpiichord, he became captivated with 

harmony ; and when (he had left the inllrument, be 

would inftantly place himfelf at it, find the thirds, found 

them with the livelieft joy, and employ whole hours at 

the exercife. His father, urged by fuch early and flri- 

king indications of genius, immediately began to teach 

him fome little airs; and foon perceived that his pupil 

improved even beyond the hopes he had formed of him, Mmrt, 

Half an hour was generally fufficient for his acquiring 'sTy** 

a minuet or a little fong, which, when once learned, he 

would of himfelf perform with tafte and exprefiion. 

At the age of fix years he had made fuch a progrefs 

as to be able to compofe (hort pieces for the harpii. 

chord, which his father was obliged to commit to pa¬ 

per for him. From that time nothing made any irn- 

preflion upon him but harmony ; and infantine amufe- 

ments loll all their attractions unlefs mufic had a (hare 

in them. He advanced from day to.day, not by ordi¬ 

nary and infenfible degrees, but with a rapidity which 

hourly excited new lurprife in his parents—the happy 

witneffes of his progrefs. 

His father returning home one day with a ftranger, 

found little Mozart with a pen in his hand. “ What 

are you writing," faid he ? “ A concerto for the harp¬ 

fichord," replied the child. “ Let us fee it (rejoined 

the father) ; it is a marvellous concerto without doubt." 

He then took the paper, and faw nothing at firft but a 

mafs of notes mingled with blots of ink by the mal-ad- 

drefs of the young compofer, who, unfkilled in the ma¬ 

nagement of the pen, had dipped it too freely in the 

ink ; and having blotted and fmeared his paper, had 

endeavoured to make out his ideas with his fingers ; but 

on a clofer examination his father was loft in wonder ; 

and his eyes delighted and flowing with tears, became 

rivetted to the notes. “ See (exclaimed he to the 

ftranger) how juft and regular it all is 1 but it is im- 

poflible to play it; it is too difficult." cc It is a con¬ 

certo (faid the child), and mull be praClifed till one 

can play it. Hear how this part goes." He then fat 

down to perform it ; but was not able tcvexecute the 

paffages with fufficient fluency to do juftice to his own 

ideas. Extraordinary as his manual facility was univer- 

fally allowed to be for his age, it did not keep pace 

with the progrefs of his knowledge and invention Such 

an iuftaiice of intelleclual advancement, in a child only 

fix years of age, is fo far out of the common road of 

nature, that we can only contemplate the faCl with afto- 

uifhment, and acknowledge, that the poffibie rapidity 

of mental maturation is not to be calculated. 

In the year 1762, his father took him and his fifter 

to Munich, where he performed a concerto before the 

ele£lor, which excited the admiration of the whole court; 

nor was he lefs applauded at Vienna, where the empe¬ 

ror called him the little forcerer. 

His father gave him leffons only on the harpfichord ; 

but he privately taught himfelf the violin ; and his com¬ 

mand of the inftrument afforded the elder Mozart the 

utmoft furprife, when he one day at a concert took a 

fccond violin, and acquitted himfelf with more than 

paffahle add refs. True genius fees no obftaclea. It 

will not therefore excite our wonder, if his eonllant 

fuccefs in whatever lie attempted begot an unbounded 

confidence in his own powers ; he had even the laudable 

hardihood to undertake to qualify himfelf for the frjl 

violin, and did not long remain fhort of the neceffary 

proficiency. 
He had an ear fo correft, that he felt the mod mi¬ 

nute difcordancy ; and fuch a fondnefs for ftudy, that 

it was frequently neceffary to take him by force from 

the inftrument. This love of application never dimi- 

nifhed. He every day paffed a confiderable time at his 

harpfichord, and generally pra&ifed till a late hour at 
night. 
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Tozart night. Another chara&erillical trait of real genius ; 

-v“' always full of its objeCt, and loll as it were in itfelf. 

In the year 1763 he made, with his father and filter, 

his firil grand mufical journey. He vifited Paris ; and 

was heard by the French court ih the chapel-royal at 

Verfailles, where his talent on the organ was admired 

even more than on the harpfichord. At Paris the mu¬ 

fical travellers gave two concerts, which procured them 

the highell reputation, and the diftinCtion of public por¬ 

traits. It was here that a fet of fonatas for the harp- 

fiehord, fome of his earlieft compolitions, were engraved 

and publifhed. 

From Paris they went to London, where they alfo 

gave two concerts, confiding of fymphonies compofed 

by young Mozart, who even at that early age fang al¬ 

fo with much exprefliou, and pra&ifed publicly with 

his filter. Mozart played already at light, Jnd in a con¬ 

cert, at which the king was one of his auditors, a bafs 

being placed before him as a ground, immediately ap¬ 

plied to it a mold beautiful melody. Thofe who are 

bell acquainted with the extent of fuch a talk, will be 

the moil altonilhed at fuch mature familiarity with the 

intricacies of the fcience, and fuch prompt and ready 

invention in fo juvenile a mind. 

From London, where Mozart alfo publifhed fix fo¬ 

natas for the harpfichord, the mufical family went to 

Holland, thence again to France, and in 1766 returned 

to Salzburg. There this extraordinary youth remained 

more than a year in perfeCt repofe ; devoting the whole 

of his time to the lludy of compcfition, the principles 

of which he ferutinized with the depth and penetration 

of confirmed manhood. Emmanuel Bach, Haffe, and 

Handel, were his chief guides and models ; though he 

by no means negleCted the old Italian mailers. . 

In j 768 he again vilited Vienna, where Jofeph II. 

engaged him to fet to mufic a comic opera, entitled, 

La Finta Semplice, which obtained the approbation of 

Hade and Metatafio. At the houfe of the prince of 

Xaunitz, it often happened that the farfb Italian air 

which came to hand would be given him, that in the 

prefence of the company he might add to it accompani¬ 

ments for numerous inllruments ; which he would write 

in the firll llyle of excellence, and without theleall pre¬ 

meditation. This is at once a proof with what acutenefs 

of obfervation he had likened to the mufic of the bed 

mailers ; how intimate he had already rendered himfelf 

with the characters, capacities, and effeCts of the diffe¬ 

rent mkriiments ; and what Ikill he had acquired in 

that abRrufe art of mixed combination which, while it 

calculates the conjoint effeCt of founds, as they regard 

theeftablilhed laws of harmony, accommodates the dif¬ 

ferent parts to the feales, tones, and powers of the re- 

IpeCtive inllruments by which they are to be executed. 

It was at this time alfo that, although but twelve years 

of age, he compofed the mufic for the confecration of 

the church of orphans, at the performance of which he 

himfelf prelided. 

In 1769 Mozart again returned to Salzburgh, where 

he became maitre de concert. Not having yet feen Italy, 

in December of the fame year he fet out for that-feat 

of the fine arts. Thofe talents which had already ex¬ 
cited the admiration of Germany, France, and England, 

now awakened in that land of mufical tafte the mod 

lively enthufiafm. 

In 1771 he had no fooner given perfonal proofs of 

his genius, than la fcrillura for the following carnival Mozart, 

was conferred upon him. He vifited Bologna, then as 

famous for harmonic excellence as Naples, where the 

celebrated theorill Martini was amazed to fee a German 

boy work and execute the theme of a fugue which he 

prefented to him, in the extraordinary llyle in which 

Mozart acquitted himfelf. He next went to Florence. 

Florence even enhanced the eulegiums which Bologna 
had lavifhed upon him. 

During the holy week he arrived at Rome, and af- 

fifted at the Miferere in the Sixtine chapel ; which per¬ 

formance is jullly confiiered as the ne plus ultra of vocal 

mufic. This circumllance claims particular notice, as 

inducing a proof of another faculty of his mind, only 

to be equalled by thofe wonderful powers which he had 

already demonllrated. He was prohibited from taking 

a copy of this Miferere, and therefore piqued himfelf 

on retaining it in his memory. Having heard it with 

attention, he went home, made out a manufeript from 

recollection, returned the next day to the chapel, heard 

the piece a fecond time, corrected the rough draught, 

and produced a tranfeript which furprifed all Rome. 

This Miferere formed a fcorer numerous in its parts, 

and extremely difficult of execution. His mind had 

embraced and retained the whole ! 

He foon after received from the Pope the order of 

the gilt fpur ; and at Bologna was complimented, by 

an unanimous decifion, with the title of Member and 

Majler of the Phil-harmonic Academy, Asa proof, pro 

forma, of his qualifications for this academical honour, 

a fugue, for four voices, in the church flyle, was re¬ 

quired of him, and he was (hut up alone in his chamber. 

He completed it in half an hour, and received his di¬ 

ploma. This evinced that he pofiefied an imagination 

conkantly at his command, and that his mind was ko- 

red with all the riches of his beloved fcience. 

The opera which he compofed for Milan was called 

Mithridates. This piece procured him la ferittura for 

the grand opera of the carnival of 1773, which was liis 

Lucio Sulla. At length, after a tour of fifteen months, 

he returned to Salzburgh. 

In 1771 Mozart vifited Paris ; but not relifhing the 

mufic of that capital, he foon quitted it, and returned 

to his domeftic comforts. In 1781, at the requeft of 

the eleCtor of Bavaria, he compofed the opera of Ido* 

meneo for the carnival of that year. The general merit 

of this opera is fo great, that it might ferve for the ba¬ 

lls of a diflinguifhed reputation.. At his twenty-fifth. 

yfear he was invited to Vienna, where he continued 

fpreading, as from a centre, the take of his compolitions 

through all Germany, and the lullre of his name over 

the whole of Europe. 

Of all the virtuoli of the piano forte who then crowd¬ 

ed Vienna, Mozart was much the mod fkilful. His 

finger was extraordinarily rapid and talleful, and the 

execution of his left hand exceeded every thing that had 

before been heard. His touch .was replete with delica¬ 

cy and exprelfion ; and the profound lludy he had be¬ 

llowed on his art, gave his performance a llyle the moll 

brilliant and finilhed. His compofitions had a rapid 

circulation ; and every new piece the connoilfeurs were 

(truck with the originality of its call, the novelty of the 

paflages, and the energy of the effeCt. 

Jofeph II. folicitous for the perfection of the German 
opera, engaged Moaart to compofe a piece. He ac¬ 

cordingly 
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Mozart, covdingly produced & enlevement du Serai! i performed London 

1 for the lirft time in 1782. It excited the jealoufy of 
file Italian company, who therefore ventured to cabal 

again ft it. The emperor, addreffing himfelf to the 

compofer, faid, “ It is too fine for oilr cars, my dear 

Mozart, and moll charmingly crowded with notes.” 

4< Precisely what it ought to be,” replied the fpirited 

piufician, who juftly fufpe&ed that this remark had 

been fuggefted to .Jofeph by the envious Italians. 

Though I cannot deferibe, as an auricular evidence, 

(fays the faithful author of the biography), the ap- 

plaufcs and the admiration which this opera produced 

at Vienna, yet I have witnefted the enthufiafm it exci¬ 

ted at Prague among all the connoilTeurs, as well as 

among thofe vvhofe ears were lefs cultivated. It was 

laid, that all which had been heard before was not ma¬ 

fic : it drew the mod overflowing audiences : every 

body was amazed at its new traits of harmony, and at 

paffages fo original, and\till then fo unheard from wind 

inftruments.” 
The cautious reader will perhaps hefitate to admit, 

in its fulleft extent, this account by the author of the 

biography ; but even after an allowance for fome exag¬ 

geration, the mod phlegmatic will grant that much muft 

Lave been atchieved by this great mafter, to afford a 

bafis for fo glowing a pidlure of the merit and fuccefs 

of L’enlevement du Her ail. During the compofition of 

this opera, lie married Mademoifelle Weber, a diftin- 

guifhed virtuofa ; and the piece was fuppofed to owe 

to this felicitous circumftance much of that endearing 

character, that tone of tendernefs, and that expreflion 

of the fofter pafflons, which form its principal attrac¬ 

tions. 

“ The Marriage of Figaro,” which was in the 

bighell repute at all the theatres, was in the year 1787 

transformed into an Italian opera ; and Mozart, at the 

inftance of the emperor, fet it to mufic. This piece 

was highly received everywhere, and kept poffeflion of 

the theatre at Prague during almoft the whole of the 

winter in which it firft appeared : numerous extra^ls 

were made from It, and the fongs and dances of Figaro 

were voeiferated in the ftre£ts, the gardens, and the ta¬ 

verns. Mozart came that very winter to Prague, and 

performed in public on the piano forte. His auditors 

at all times liftened to him with admiration ; but when¬ 

ever he played extempore, and indulged the fpontaneons 

and uninterrupted fallies of his fancy, which he fome- 

times would for more than half an hour, every one was 

feized with the moft entliuflaftic raptures, and acknow¬ 

ledged the unrivalled refources of bis imagination. A- 

bout this time the manager of the theatre contra&ed 

with him for the compofition of a new opera, which, 

when produced, was called II di/foluto Puniio, or Don 

Giovanni. His reputation was now fo exalted, that die 

Bohemians piqued themfelves 011 the circumftance that 

this opera was compofed for their entertainment. 

But this fame, this great and univerfal applaufe, had 

not yet produced to the admired artift any folid advan¬ 

tages ; he had obtained no place, no fettled income ; 

but fublifted by bis operas, and the inftrudfions and oc- 

caftonal concerts which he gave. The profits of thefe 

proved infuflicient for the ftyle which he was obliged 

to fupport ; and his finances became much deranged. 

The critical fituation in which he now iound himfelf, 

.made him refolve to quit Vienna, and feek an afylum in 

M O Z 
to which metropolis be had often been mvi 

ted ; but Jofeph nominating him compofiteur de 

chamhre, though, with a very inadequate falary, he was 

induced to accept it 5 and Germany had the advantage 
of retaining him. 

It is lamentable that premature genius too rarely en¬ 

joys a long career : The acceleration of nature in the 

mental powers feems to hurry the progrefs of the ani¬ 

mal ceconomy, and to anticipate the regular clofe of 
temporal exiftence. 

In the year 1791, Mozart, juft after he had received 

the appointment of Mailrc de chapelle of the church of 

St Peter, and when he was only thirty-five years of 

age, paid the laft tribute ; and left the world at once 

to a.dmire the brilliancy, and lament the fhortnefs of his 
earthly fojournment. 

Indefatigable, even to his death, he produced, during 

the laft few months of his life, his three great mafter 

pieces La Flutte Enchant ee, La Clemence de Titus, and 

a Requiem, his laft produ&ion. La Finite Enchantee was 

•compofed for one of the theatres at Vienna ; and no 

dramatic Olio could ever boaft a greater fuccefs. Every- 

air ftruck the audience with a new and fweet furprife ; 

and the tout enfemhle was calculated to afford the deepeft 

and moft varied impreffions. This piece had, in fa<ft, 

fo great a number of fuccefilve reprefentations, that for 

a long time it was unneceffary to confult the opera- 

bill ; which only announced a permanent novelty. And 

•the airs fele£led from it, and repeated throughout the 

empire, as well in the cottage as in the palace, and 

which the echoes have refounded in the moft diftant 

provinces, favoured the idea that Mozart had a&ually 

the defign to enchant all Germany with his Flutte En¬ 

chantee. , 

La Clemence de Titus was requefted by the ftates of 

Bohemia for the coronation of Leopold. The compo¬ 

fer began it in his carriage during his route to Prague, 

and finifhed it in eighteen days. 

Some circumftances attending the compofition of the 

piece which we have already mentioned.as the laft ef¬ 

fort of his genius, are too interefting to be omitted. A 

fhort time before his death, a ftranger came to him with 

the requeft that he would compofe, as fpeedily as pof- 

flble, a requiem for a catholic prince, who, perceiving 

himfelf on the verge of the grave, wifhed, by the exe¬ 

cution of fuch a piece, to footh his mind, and familia- 

rife it to the idea of his approaching diffolntion. Mo¬ 

zart undertook the work ; and the ftranger depofited 

with him as a fecurity 400 ducats, though the fum de¬ 

manded was only 'ICO. The compofer immediately be¬ 

gan the work, and during its progrefs felt his mind un- 

ufually raifed and agitated. He became at length fo 

infatuated with his requiem, that he employed not only 

the day, but fome hours of the night in its compofition. 

One day, while he was converfing with Madame Mo¬ 

zart on the fubjed, he declared to her that lie could not 

but be perfuaded that it was for himfelf he was writing 

this piece. His wife, diftreffed at her inal^lity to dif- 

flpate fo melancholy an imprefiion, prevailed on him to 

give her the /core. He afterwards appearing fomewhat 

tranquillized, ai^d more mafter of himfelf, fhe returned 

the f'core to him, and he foon relapfed into his former 

defpondency. On the day of his death he allied for 

the requiem, which was accordingly brought to his bed : 

“ Was I not right (faid hej, when I declared that it 

was 

Mozart 
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i onr-l was far myfelf f was compofing this funeral piece ?” 

1 And the tears trickled from his eyes. This produc¬ 

tion of a man, impreffed during its compofition with a 

prefentiment of his approaching death, is unique in its 

kind, and contains paffages which have frequently drawn 
tears from the performers. 

Only one complaint efcaped him during his malady : 

“ I mull quit life (faid he), precifely at the moment 

when I could enjoy it, free from care and inquietude; 

at the very time when, independent of fordid fpecula- 

tions, and at liberty to follow my own principles and 

inclinations, J fhould only have to write from the im- 

pulfes of my own heart : and I am torn from my fa¬ 

mily juft when in a fituation to ferve it.” Mozart, at 

the time of his death, was conliderably involved in 

debt ; but Vienna and Prague difputed the honour of 

providing for his widow and children. 

The countenance of this great mailer did not indi¬ 

cate any thing uncommon. He was fmall of llature ; 

and, except his eyes, which were full of fire, there was 

nothing to announce fuperiority of talent. His air, 

unlefs when he was at the harpfichord, was that of an 

abfent man. But when he was performing, his whole 

phyfiognomy became changed ; a profound ferioufnefs 

recalled and fixed his eyes; and his fentiments were ex- 

preffed in every movement of his mufcles. Never has a 

mulician more fuccefsfully embraced the whole extent 

of his art, and fhone with greater luftre in all its depart¬ 

ments. His great operas, no lefs than his moll fimple 

fongs; his learned fymphonies as well as his airy 

dances—all carry the (lamp of the richeft imagination, 

the deepelt fenfibility, and the purelt tafte.. All his 

works develope the originality of his genius ; and im¬ 

ply a mind great and exalted; an imagination which 

ftrikes out for itfelf a new courfe. He therefore me¬ 

rits to be ranked with that fmall number of original 

geniufes, thofe pheenomena fplendida> who form an epoch 

in their art, by carrying it to perfection, or giving it 
an unknown career. 

It is in the employment of wind inllruments that 

Mozart difplays his greateft powers. His melody is 

always Jimple, natural, and full of force ; and expreffes 

with precifion the fentiments and individual fituations 

of his perfonages. He wrote with extraordinary faci¬ 

lity. ic La Glemence de Titus ” the reader will recoiled, 

coll him the lludy of but eighteen days ; and his re¬ 

quiem, which is equal in length to an opera, was pro¬ 

duced in four weeks. It is alfo worthy of remark, that 

the overture to his Don Giovanni was not begun till 

the night before the piece was to be performed. At 

midnight, after having devoted the evening to amufe- 

ment, he locked himfelf up in his ftudy, and compofed 

it in a few hours. His memory was wonderfully reten¬ 

tive, as we may judge from his copying by recolleClion 

the miferere at Rome. But a fail equally aftonifhing 

is, that, foon difcovering the eagernefs of people to pro¬ 

cure his works, and fearful that they might be pirated, 

it was his conllant cuftom to tranfcribe from the fcores 

of his fonatas only a part for one hand, and at the pub¬ 

lic performance to fupply the other by memory. 

He very early began to difplay that true dignity of 

an artift which renders him indifferent to the praifes of 

thofe who are unqualified to judge. The* commenda¬ 

tions of the ignorant great he never confidered as fame. 

His hearers, whether the wealthy or the titled, mull 

SurpL.VoL.il. Part I. 

have acquired fome credit for their judgment before he Mozart., 
could be ambitious-pf their applaufe. Indeed he en- Muxnbo. 

tertained fo jufb a fenfe of fcientific elevation and im- 

portance, that he would infill upon refpeCl. And the 

leall noife or idle babble, while he was at the inftru- 

ment, exqited a difpleafure which he was too indignant 

to conceal. Once, to the honour of his feelings, he 

fuddenly rofe from his feat, and left his inattentive au¬ 

ditory to experience the keen though lilerit reproach of 
infulted genius. 

His mind was by no means unlettered ; not was it 

embelhfhed with one fcieuce alone. He was mailer of 

feveral languages, and had made confiderable progrefs in 

the mathematics. He was honell, mild, generous, full 

of franknefs ; and with his friends had an air at once 

amiable, gay, and free from the leall tinclure of pe¬ 
dantry. 

Far from viewing with envy the fuccefs of others, a 

weaknefs too clofely interwoven in the general nature of 

man, he was always juft to the talents of his fellow pro- 

feffors ; and valued and refpe&ed merit wherever he 

found it ; a clearer proof of which cannot be adduced 

than the following circumftance ; At a concert, where7 

a new piece compofed by the celebrated Jofeph Haydn 

was performed, a certain mufician, who never difeovered 

any thing worthy of praife except in his own produc¬ 

tions, did not fail to criticife the mufic ; exclaiming to 

Mozart, “ There now ! there again 1 why, that is not 

what I fhould have done “ No ; neither fhould I 

(replied Mozart) ; but do you know why ? Becaufe 

neither you nor I fhould have been able to conceive 
it.” 

MUMBO-Jumbo, a ftrange bugbear employed by 

the Pagan Mandingoes (fee Manding, Supp/0) for the 

purpofe of keeping their women in fubjedtion. Poly¬ 

gamy being allowed among tliefe people, every man 

marries as many wives as he can conveniently maintain ; 

and the confequence is, that family quarrels fometimes 

rife, to fuch a height, that the hufband’s authority is 

not fufficient to rellore peace among the ladies. Oil 

thefe occafions, the interpofition of Mumbo-Jumbo is 

called in ; and it is always decifive. This ftrange mi- 

nifter of juftice, who is either the hufband himfelf, or 

fome perfon inftrudled by him, difguifed in a fort of 

mafquerade habit, made of the bark of trees, and arm¬ 

ed with the rod of public authority, announces his 

coming by loud and difmal fereams in the woods near 

the town. He begins the pantomime at the approach 

of night; and as foon as it is dark, he enters the town, 

and proceeds to the Bentang or market-place, at which 

all the inhabitants immediately affemble. 

It may eafily be fuppofed that this exhibition is not 

much relilhed by the women ; for as the perfon in dif- 

guife is entirely unknown to them, every married fe¬ 

male fufpedls that the vifit may pofiibly be intended 

for herfelf; but they dare not refufe to appear when they 

are fummoned; and the ceremony commences with fongs 

and dances, which continue till midnight, about which 

time Mumbo fixes on the offender. This unfortunate 

vi£lim being thereupon immediately feized, is ftripped 

naked, tied to a poft, and feverely fcourged with Mum- 

bo’s rod, amidft the fhonts and derilion of the whole 

affembly ; and it is remakable, that the reft of the wo¬ 

men are the loudell in their exclamations on this occafion 

againft their unhappy filler. Daylight puts an end to this 

. N n indecent 
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Munftiy Indecent and unmanly revel. It is truly aflonifhing that 

II the women fhould be deluded by fo clumfy an im- 

Murra>% pofture, and that the men fhould To faithfully keep 

"" v “ their own fecret. That the women are deluded feems 

evident; for Mr Park affures us, that the drefs of Mum- 

bo is fufFercd to hang on a tree at the entrance of each 

town ; which could hardly be the cafe, if the women were 

not perfuaded that it is the drefs of feme fuperiiatural 

being. 
MIJNSHY, a Perfian fecretary or writer. 

MUNSUB, in the language of Bengal, a dignity or 

command conferred by the emperor. 
MUNSUBDAR, a dignitary or commander. 

MURRAY (William), afterwards Earl of Mans¬ 

field and Lord Chief Juftice of England, was the fourth 

fou of David Vifcount Stormont. He was born on 

the 2d day of March 1705 at Perth, in the kingdom 

of Scotland, of which kingdom his father was a peer. 

His refidence in Scotland, however, was of fhort dura¬ 

tion ; for he was carried lip to London at the early age 

of three years. Hence his total exemption from the 

peculiarities of the dialed of his native country. 

At the age of fourteen he was admitted as a king’s 

fcliolar of Weftminfter fchool; and during his refidence 

in that feminary, fays his contemporary Bifhop New¬ 

ton, he gave early proofs of his uncommon abilities, 

not fo much in his poetry, as in his other exercifes; and 

particularly in his declamations, which were hire tokens 

and prognoftics of that eloquence which grew up to 

fuch a maturity and perfection at the bar, and in both 

lioufes of parliament. At the election in May 1723, 

he flood firft on the lift of thofe gentlemen who were 

fent to Oxford, and was entered of Chrift Church, June 

the 1 8thr .in that year. In the year 1727 he had taken 

the degree of B?A. and on the death of King George 

the Firft, was amongft thofe of the univerfity who com- 

pofed verfes on that event. 
In April 1724 he was admitted a ftudent of Lin- 

colin’s Inn, though he (till continued to reftde much in 

the univerfity; where, on the 26th of June 17 30, he took 

the degree of M. A. and foon afterwards left Oxford, 

determined to make the tour of Europe before he fhould 

devote himfelf ferioufly to bulinefs. About this period 

he wrote two letters to a young nobleman on the ftudy 

of ancient and modern hiftory, which are publiftied by 

his biographer Mr Holliday, and fliew how amply his 

own mind was then ftored with general literature. 

On his return to England he commenced his legal 

- Rudies ; but proceeded not in the way then ulually 

adopted, of labouring in the chambers of a fpecial 

pleader, or copying (to ufe the words of Llackftone) 

the traih of an attorney’s office. Being bleffed with 

fhe powers of oratory in their highelt perfection, and 

having foon an opportunity of difplaying them, he very 

early acquired the notice of the chancellor and the 

judges, as well as the confidence of the inferior prac- 

tifers. How much he was regarded in the houfe of 

lords, Pope’s well-known couplet will prove : 

Grac’d as thou art with all the power of words, 

So known, fo honour’d at the houfe of lords. 
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The graces of his elocution, however, produced their Murray 

ufual effect with a certain clafs of people, who would 

not believe that fuch bright talents could affociate with 

the more folid attainments of the law, or that a man of 

genius and vivacity could be a profound lawyer. As 

Pope obferved at that time, 

The Temple late two brother ferjeants faw, 

Who deem’d each other oracles of law ; 

With equal talents thefe congenial fouls, 

One lull’d the exchequer, and one ftunn’d the rolls; 

Each had a gravity would make you fplit, 

And (hook his head at Murray as a wit. 

It is remarkable that this ridiculous prejudice ac¬ 

companied Lord Mansfield to the end of his judicial 

life, in fpite of daily proofs exhibited in the court of 

King’s Bench and in the Houfe of Lords, of very pro¬ 

found knowledge of the abftrufeft points of jurifpru- 

dence. Lord Chefterfield has given his fanCtion to this 

unfounded opinion. In a letter to his fon, dated Feb. 

12. 1754, he fays, “ The prefent Solicitor General 

Murray has lefs law than many lawyers, but he has 

more pra&ice than any, merely upon account of his elo¬ 

quence, of which he has a never-failing ftream.” 

In the outfet of Lord Mansfield’s life, it will be the 

lefs furprifing, that a notion fhould have been entertain¬ 

ed of his addicting himfelf to the purfuits of Belles 

Lettres too much, when the regard {hewn to him by 

Mr Pope, who defpotically ruled the regions of liter¬ 

ature at that period, is confidered. That great Poet 

feemed to entertain a particular affection for our young 

law yer, and was eager to fhew him marks of his regard. 

He addreffed to him his imitation of the 6th Epiftle of 

the Firft Book of Horace ; and even condefcended to 

become his mafter in the art of elocution. “ Mr Mur¬ 

ray (fays his biographer) was one day furprifed by a 

gentleman of Lincoln's Inn, who could take the liberty 

of entering his rooms without the ceremonious intro¬ 

duction of a fervant, in the Angular aCt of praCtifing 

the graces of a fpeaker at a glafs, while Pope fat by in 

the character of a friendly preceptor. Mr Murray, on 

this occafion, paid that poet the handfome compliment 

of Tu es mihi Macenas (a).” 
Whatever propenfities this fpriglitly lawyer might 

have towards polite literature, he did not permit them 

to divert his attention from his profeffion. He foon 

diitinguifhed himfelf in an extraordinary manner, as 

may be feen by thofe who are converfarit with, or chufe 

to refer to the Books of Reports. In the year 1736, 

the murder of Captain Porteous by a mob in Edin¬ 

burgh, after he had been reprieved, occafioned a cen- 

fure to fall on that city, and a bill of pains and pe¬ 

nalties was brought into parliament againft the Lord 

Provoft and the corporation; which, after various modifi¬ 

cations, and a firm and unabated oppofition in every ftage 

of its progrefs, paffed into a law. In both Houfes Mr 

Murray was employed as an advocate, and fo much to 

the fatisfaCtion of his clients, that afterwards, in Sep¬ 

tember 1743, he was prefented with the freedom of 

Edinburgh in a gold box, profeffedly, as it was decla- 

(a) It is thus that eminence is attained even by genius, and Mr Murray was properly employed ; though we 

do not clearly perceive the ufe of the glafs, when his mafter was watching all his geftures. 
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tfarray. red, for his fignal fervices by fpeeches to both Houfes 

*~y-- of Parliament in the condudl of that bufmefs. 

On the 24th of November 1738, he had married Lady 

Elizabeth Finch, daughter of the Earl of Winchelfea, 

and in the month of November 1742, was appointed 

Solicitor General in the place of Sir John Strange 

who refigned (b). He likewife was chofen to repre- 

fent the town of Boroughbridge in Parliament, for 

which place he was alfo returned in 1747 and 17 $4. 

In the month of March 1746-7 he was appointed 

One of the managers for the impeachment of Lord 

Lovat by the Houfe of Commons, and it fell to his lot 

to obferve on the evidence previous to the Lords giving 

their judgment. This talk he executed with fo much 

candour, moderation, and gentleman-like propriety, that 

Lord Talbot, at the conclulion of his fpeech, paid him 

the following compliment ; “ The abilities of the learn¬ 

ed manager who juft now fpoke, never appeared with 

greater fplendour than at this very hour, when his can¬ 

dour and humanity lias been joined to tliofe great abi¬ 

lities which have already made him fo confpicuous, that 

I hope one day to fee him add luflre to the dignity of 

the firfl civil employment in this nation.,, Lord Lovat 

himfelf alfo bore teflimony to the abilities of his adver- 

fary : “ I thought myfelf (fays his lordfhip) very much 

loaded by one Murray (c), who your lordfhips know 

was the bitterefl evidence there was againft me. I have 

fince fuffered by another Mr Murray, who, I mult fay 

with pleafure, is an honour to his country, and whofe 

eloquence and learning is much beyond what is to be 

expreft by an ignorant man like me. I heard him 

^ with pleafure, though it was againft me. I have the 

honour to be his relation, though perhaps he neither 

knows it nor values it. I wifh that his being born in 

the North may not hinder him from the preferment that 

his merit and learning deferve.” 

During the time that Mr Murray continued in office, 

he fupported, with great ability, the adminiftration 

with which he was conne&ed; and, of courfe, rendered 

liimfelf obnoxious to thofe who were in oppofition. 

Nothing, however, could be urged either againft his 

public conduct or his private life ; but he was involved 

in fome trouble by an ill-devifed tale, concurring with 

the known principles of the family of Stormont, to 

make him fufpedted of Jacobitifm. Of this affair, a full 

and particular account is given by the late Lord Mel- 

combe in the following words ; 

“ Meffrs Murray, Fawcett, and Stone, were much 

acquainted, if not fchool- fellows, in earlier life. Their 

fortune led them different ways ; Fawcett’s was to be a 

country lawyer and recorder of Newcaflle. Johnfon, 

now Bifhop of Gloucefter, was one of their affociates. 

On the day the King’s birth day was kept, they dined Murray, 

at the Dean of Durham’s at Durham ; this Fawcett, 

Lord Ravenfworth, Major Davidfon, and one or two 

more, who retired after dinner into another room. The 

converfation turning upon the late Bifhop of Glou- 

cefter’s preferments, it was aiked who was to have his 

prebend of Durham ? The Dean faid, that the lafl news 

from London was, that Dr Johnfon was to have it : 

Fawcett faid, he was glad that Johnfon got off fo well, 

for he remembered him a Jacobite feveral years ago, 

and that he ufed to be with a relation of his who wa3 

very difaffedted, one Vernon, a mercer, where the Pre¬ 

tender’s health was frequently drunk. This paffing 

among a few familiar acquaintance, was thought no 

more of at the time : it fpread, however, fo much in the 

North (how I never heard accounted for), and reached 

town in fuch manner, that Mr Pelham thought it ne- 

ceffary to defire Mr Vane, who was a friend to Faw¬ 

cett, and who employed him in his bufinefs, to write to 

Fawcett, to know it he had faid this of Johnfon, and if 

he had, if it was true. 

‘‘ This letter was written on the 9th of January ; it 

came to Newcallle the Friday following. Fawcett 

was much furprifed ; but the poll going out in a few 

hours after its arrival, he immediately acknowledged 

the letter by a long, but not very explicit, anfwer. 

This Friday happened to be the club-day of the neigh¬ 

bouring gentlemen at Newcaflle. As foon as Lord 

Ravenfworth, who was a patron and employer of Faw¬ 

cett, came into the town, Fawcett acquainted him with 

the extraordinary letter he had received; he told him 

that he had already anfwered it ; and being afked to 

fhew the copy, faid he kept none ; but defired Lord 

Ravenfworth to recoiled! if he held fuch a converfation 

at the Deanry of Durham the day appointed for the 

birth-day. Ravenfworth recollected nothing at all of 

it : they went to the club together, and Ravenfworth 

went the riext moreing to fee his mother in the neigh¬ 

bourhood, with whom he flaid till Monday ; but this 

thing of fuch confequence lying upon his thoughts, he 

returned by Newcallle. He and Fawcett had another 

converfation; thd in endeavouring to refrefh each other’s 

memory abdht this dreadful delinquency of Johnfon, 

Fawcett faid he could not recoiled! pofitiveiy at fuch 

a diilance of time, whether Johnfon drank thefe healths, 

or had been prefent at the drinking of them, but that 

Murray and Stone had done both feveral times. Ra¬ 

venfworth was exceffively alarmed at this with relation 

to Stone, on account of his office about the prince ; 

and thus the affair of Johnfon was quite forgotten, and 

the epifode became the principal part. There were 

many more conferences between Ravenfworth and Faw- 

N 11 2 cett 

(b) On this occafion a doggrel poem was publiffied by one Morgan, a perfon then at the bar, entitled, “ The 

Caufidicade,” in which all the principal lawyers were tuppoied to urge their refpedtive claims to the poll. At 

the concluiion it is faid, 

Then Murray, prepar’d with a fine panegyric 

In praife of himfelf, would have fpoke it like Garrick ; 

But the Prefident flopping him faid, “ As in truth 

“ Your worth and your praife is in every one’s mouth, 

“ ’Tis needlefs to urge what’s notorioully known, 

“ The office, by merit, is your’s all mull own ; 

“ The voice of the public approves of the thing, 

“ Concurring with that of the Court and the King.” 

(c) One of the evidences againfl him. 
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Murray, cett upon this fubjed, in which the latter always per- 

'-lifted that Stone and Murray were prefeut at the drink¬ 

ing, and did drink thofc healths. It may be obferved 

here, that when he was examined upon oath, lie iwore 

to the year 1731 or 1732, at latefl. Fawcett comes 

up as ufual about his law bufinefs, and is examined by 

Mcflrs Pelham and Vane, who never had heard of Mur¬ 

ray or Stone being named : he is afked, and anfwcrs * 

only with relation to Johnfon, never mentioning either 

of the others; but the love of his country, his king, 

and poflerity, burned fo drongly in Ravenfwortli’s 

bofom, that he could have no reft till he had difeovered 

this enormity. Accordingly, when he came to town, 

he acquainted the miniftry and almofl all his great 

friends with it, and infilled upon the removal of Stone. 

The miniflry would have flighted it as it deferved ; but 

as he perfifled, and had told fo many of it, they could 

not help laying it before the king, who, though he 

himfejf flighted it, was advifed to examine it ; which 

examination produced the mofl injudicious proceeding 

* Lord Mel- in parliament * 
combe s Diu- This is Lord Melcombe’s account ; and tjie fame 
rj, p. 220. author informs us, that Mr Murray, when he heard of 

the committee being appointed to examine this idle af¬ 

fair, fent a meffage to the king, humbly to acquaint 

him, that if he fhould be called before fuch a tribunal 

on fo fcandalous and injurious *an account, he would re- 

fign his office, and would refufe to anfwer. It came, 

however, before the Houfe of Lords, 22d January 1753, 

on the motion of the Duke of Bedford. 

The debate was long and heavy, fays Lord Mel- 

combe ; the Duke of Bedford’s performance moderate 

enough ; he divided the Houfe, but it was not told, for 

there went below the bar with him the Earl Harcourt, 

Lord Townfhend, the Bifhop of Worcefter, and Lord 

Talbot only. The Bifhop of Norwich and Lord Har¬ 

court both fpoke, not to much purpofe ; but neither of 

them in the lead fupported the Duke’s queftion. 

Upon the whole, Lord Melcombe concludes, “ It 

was the word judged, the word executed, and the word 

fupported point that I ever faw of fo much expedi¬ 

tion.” 

The King, his late Majefty, viewed it in its true 

light ; and is reported to have faid, “ Whatever they 

were when Wcftnjinfter boys, they are now my very 

good friends.” He was likewife, as we have been in¬ 

formed by a gentleman conneded with the family of 

Stormont, fo delighted with Mr Murray’s fpeech in his 

own vindication, that he defired to have a copy of it, 

- as a model of dignified and candid eloquence. Faw¬ 

cett, the original author of the dory, feems indeed to 

have been a very fncaking knave, totally unworthy of 

credit. Bilhop Johnfon, who was overlooked in the 

turmoil, excited by the fuppofed guilt of Murray and 

Stone (fee Stone, in this Suppl.) went to Fawcett’s 

chambers in the Temple, and defired an interview. Be¬ 

ing told by the fervant that his mader was not at home, 

he renewed his vifit very early next morning, and de¬ 

clared his refolution to wait till Mr Fawcett fhould 

rife, the laundrefs having inadvertently confefled that 

- * he was dill in bed. Fawcett, upon this, left his thorny 

pillow with reludance ; for fomething fharper-than 

thorns (fays Mr Holliday) awaited him, which he could 

not now poffibly avoid. The refult of the interview 

produced expreffions of deep contrition, together with 

a letter addreffed to the Lord Bifhop of Glouceder, Murra 

acknowledging, in the mod explicit terms, that his“v— 

Lordfhjp was innocent of the charge which he had been 
the indrument of bringing againd him. 

On the advancement of Sir Dudley Ryder to the 

chief judicefhip of the King’s Bench in 1754, Mr 

Murray fncceeded him as attorney general; and on his 

death, November J756, again became his fnccedor as 

chief judice, when he was-created Baron of Mansfield, 

in the county of Nottingham, with remainder to the 

heirs male of his body lawfully begotten. 

As foon as Lord Mansfield was edablifhed in the 

King’s Bench, he began to make improvements in the 

pradice of that court. On the 12th of November, 

four days after he had taken his feat, he made a very 

neceffary regulation, obferving, “ Where wc have no 

doubt, we ought not to put the parties to the delay 

and expence of a farther argument; nor leave other per- 

fons, who may be intereded in the determination of a 

point fo genera], unneceffarily under the anxiety of fuf- 
pence.” 

The anxiety of fufpence, from this period, was no 

longer to be complained of in the court of King’s 

Bench. The regularity, punduality, and difpatch of 

the new chief judice, afforded fuch general fatisfadion, 

that they, in procefs of time, drew into that court mod 

of the caufes which could be brought there for deter¬ 
mination. 

Sir James Burrows fays, “ I am informed, that at 

the fittings for London and Middlefex only, there are 

not fo few as 800 caufes fet down in a year, and all dif- 

pofed of. And though many of them, efpecially in 

London, are of confiderable value, there arc not more, 

upon an average, than between 20 and 30 ever heard of 

afterwards in the diape of fpecial verdids, fpecial cafes, 

motions for new trials, or in arred of judgment. Of a 

bill of exceptions there has been no indance (I do not 

include judgments upon criminal profecutions; they are 

neceffary confequences of the convidions). My reports 

give but a very faint idea of the extent of the whole bufi¬ 

nefs which comes before the court : I only report what 

I think may be of ufe as a determination or illudration 

of fome matter of law. I take no notice of the nume¬ 

rous quedions of fad which are heard upon affidavits 

(the mod tedious and irkfome part of the whole bufi¬ 

nefs). I take no notice of a variety of contedations, 

which, after having been- fully difeuffed, are decided 

without difficulty or doubt. I take no notice of many 

cafes which turn upon a condrudion fo peculiar and 

particular, as not to be likely to form a precedent for 

any other cafe. And yet, notwitlidanding this immen- 

fity of bufinefs, it is notorious, that, in confequence of 

method, and a few rules which have been laid down to 

prevent delay (even where the parties themfelves would 

willingly confent to it), nothing now hangs in court. 

Upon the lad day of the very lad term, if we exclude 

fuch motions of the term as by defire of the parties went 

over of courfe as peremptories, there was not a Angle 

matter of any kind that remained undetermined, except¬ 

ing one cafe relating to the proprietary Lordfhip of Ma¬ 

ryland, which was profeffedly podponed on account of 

the prefent fituation of America. One might fpeak to 

the fame effed concerning the lad day of any former 

term for fome years backward.” 

The fame author alfo informs us that, excepting two 

cafes. 
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Murray, cafes, there bad not been, from the 6th of November 

1756 to the time of his then prefent publication, 26th 

May 1776, a final difference of opinion in the court in 

any cafe, or upon any point whatfoever. “ It 

markable, too (he adds), that, excepting thefe two 

cafes, no judgment given during the fame period has 

been reverfed, either in the exchequer chamber or in 

parliament; and even thefe reverfals were with great 

diverfity of opinion among the judges.” Of the two 

cafes here mentioned, orre was the famous queflion con¬ 

cerning literary property, which the majority of the 

judges of the court of King’s Bench held to be perma* 

nent; and in fupport of which opinion, fuch arguments 

were urged by the chief juflice, as have not yet perhaps 

been completely anfwered. 

The ill fuccefs of the war, which had lately been be¬ 

gun, occafioned a change in the adminiflrationand the 

confli&s of contending parties rendered it impracticable 

for the crown, at that juncture, to fettle a new miniflry. 

In order therefore to give paufe to the violence of both 

fides, Lord Mansfield was induced to accept the poft of 

chancellor of the exchequer on the 9th of April 1757; 

which he held until the 2d of July in the fame year. 

Luring this interval, he employed himfelf, with great 

fuccefs, to bring about a coalition; which being effect¬ 

ed, produced a feries of events, which raifed the glory 

of Great Britain to the highefl point at which it has 

ever been feen. In the fame year he was offered, but 

.refufed, the office of Lord High Chancellor ; and in 

November 1 758, be was elected a governor of the char- 

ter houfe, in the room of the Luke of Marlborough, 

then lately deceafed. 

For feveral years after this period, the tenor of Lord 

Mansfield’s life was marked only with a moft fedulous 

difeharge of the duties of his office. In 1760 Geo. IL 

died, and the new reign commenced with alterations 

in the adminiflration ; which gave rife to a virulent fpi- 

rit of oppofition, conduced with a degree of violence 

and afperity never known at any former time. As a 

friend to the then adminiflration, Lord Mansfield was 

marked out for a more than ordinary fhare of malicious 

inveClive. It is in allufion to this, that Warburton, af¬ 

ter tracing the rife and progrefs of the irreligion and li- 

centioufnefs which then prevailed, and obferving that, 

amid fuch general corruption, the pure adminiflration 

of public juflice flill afforded a cheerful confolation to 

thinking men, proceeds thus: 

** But the evil genius of Erjgland would not fufferus 

to enjoy it long ; for, as if envious of this lafl fupport 

of government, he hath now inftigated his blackefl 

agents to every extent of their malignity ; who, after 

the mofl villanous infults on all other orders and ranks 

in fociety, have at length proceeded to calumniate even 

the king’s fupreme court of juflice, under its a bled and 

mofl unblemifhed adminiflration. After this, who will 

not be tempted to defpair of his country, and fay with 

the good old man in the feene, 
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<( Servare, prorfus non pot9?, hanc Familiam (d) ?” 

is re- A change of adminiflration again took place in 1765, 

which introduced the Marquis of Rockingham and his 

friends to govern the country ; and the meafures then 

adopted not agreeing with Lord Mansfield’s fentiments, 

he, for the firfl time, became an opponent of govern¬ 

ment. On the bill for repealing the (lamp a£l, he fpoke, 

and divided againfl it ; and is fuppofed to have had 

fome fhare in the compofition of the protefls on that 

occafion, though he did not fign them. In the fame 

year, he is faid to have animadverted, with no fmall de¬ 

gree of feverity, on the incautious expreflions of Lord 

Camden, on the affair of prohibiting the exportation of 

corn, that it was but a 40 days tyranny at the outfide. 

CO- 
In 1767 theDiffenters caufe was determined, in which 

Lord Mansfield delivered a fpeech, which has fince been 

printed, and fhevvs his Lordfhip to have been a fleady 

friend to religious toleration, as well as t the rights of 

the eflablifhed church. The confcientious Liffenters 

themfelves lavifhed upon that fpeech the highell praife; 

whilft others ot them, in the fucceeding year, deluged 

the public prints with torrents of abufe on the Chief 

Juflice. In that year was the general eledlion. Mr 

Wilkes returned from abroad, became a candidate for 

the city of London, and afterwards was chofen repre- 

fentative for the county of Middlefex. Having been 

outlawed fome years before, he now applied for a re- 

verfal of that proceeding. On the 8th of June, the 

confideration of it came before the court of King’s 

Bench ; when the judges delivered their opinions very 

fully, and were unanimous that the outlawry was ille¬ 

gal, and mull be reverfed. On this occafion Lord Mans¬ 

field took the opportunity of entering into a full flate- 

ment of the cafe, and a juflification of his own condudl. 

The reader will find the cafe reported by Sir James 

Burrow ; from whom we fhall extract the following, * 

which appears to have been the moil important part of 
his Lordfhip’s fpeech. 

u It is fit to take fome notice of the various terrors 

hung out ; the numerous crowds which have attended, 

and now attend, in and about the hall, out of all reach 

of hearing what paffes in court; and the tumults which 

in other places have fhamefully infulted all order and go¬ 

vernment. Audacious addreffes in print dictate to us, 

from thofe they call the people, the judgment to be gi¬ 

ven now, and afterwards upon the convi&ion. Reafons 

ofpolicy are urged, from danger to the kingdom, by 

commotions and general confuiion. 

“ Give me leave to take the opportunity of this great 

and refpedtable audience, to let the whole world know 

all fuch attempts are vain. Unlefs we have been able 

to find an error which will bear us out to reverfe the 

outlawry, it mull be affirmed. The conflitution does 

not allow reafons of Hate to influence our judgment: 

God v 

Murray. 

(d) See the dedication of the 5th edition of the Livine Legation of Mofes, which deferves to be read at pre¬ 

fent with peculiar attention, as the work of a man of gigantic talents, deeply read in law as well as in theology. 

(e) The fpeeches in the debate were never printed; but the fubflance of them all was- confolidated in a pamph¬ 

let publifhed at the time, intitled, “ A Speech againft the fufpending and difpenfing prerogative,” 8vo. Since, 

reprinted in Lebrett’s Debates, Vol. IV, p. 384. 
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^Murray. God forbid it fhould ! We mult not regard political 

v coufequenees, liovv formidable foever they may be ; we 

are bound to fay, Fiat JuJUtia, ruat Ccelum. The con- 

flitution trulls the king with reafons of flate and poli¬ 

cy : He may pardon offences ; it is his to judge whe¬ 

ther the law or the criminal fhould yield. We have no 

election. None of us encouraged or approved the com- 

miflion of either of the crimes of which the defender is 

convicted : none of us had any hand in his being profe- 

cuted. As to myfelf, I took no part (in another place) 

in the addreffes for that profecution. We did not ad- 

vife or afiift the defender to fly from juflice ; it was his 

own a6l, and he muft take the confequences. None of 

us have been confulted, or had any thing to do with the 

prefent profecution. It is not in our power to Hop it ; 

it was not in our power to bring it on. We cannot 

pardon. We are to fay what we take the law to be. 

If we do not fpeak our real opinions, we prevaricate 

with God and our own confciences. 

“ I pafs over many anonymous letters I have recei¬ 

ved : thofe in print are public ; and fome of them have 

been brought judicially before the court. Whoever the 

writers are, they take the wrong way. I will do my 

duty unawed. What am I to fear ? That mendax in- 

famia from the prefs, which dally coins falfe fadls and 

falfe motives ? The lies of calumny carry no terror to 

me. I trufl that my temper of mind, and the colour 

and conduft of my life, have given me a fuit of armour 

againfl thefe errors. If, during this king’s reign, I 

have ever fupported his government, and affifled his 

meafures, I have done it without any other reward than 

rhe confcioufnefs of doing what I thought right. If I 

have ever oppofed, I have done it upon the points them- 

fclves, without any collateral views. I honour the king, 

and refpedl the people. But many things acquired by 

the favour of either are, in my account, obje&s not 

worth ambition. I wifh popularity; but it is that po¬ 

pularity which follows, not that which is run after.— 

It is that popularity which, fooner or later, never fails 

to do juflice to the purfuit of noble ends by noble 

means. I will not do that which my confcience tells me 

h wrong upon this occafion, to gain the huzzas of tliou- 

fands, or the daily praife of all the papers which come 

from the.prefs. I will not avoid doing what I think i3 

right, though it fhould draw on me the whole artillery of 

libels, all that falfehood arid malice can invent,'or the 

credulity of a deluded populace can fwallow. I can fay 

with a great magiftrate, upon an occafion, and under 

circumflances not unlike, ‘ Ego hoc animo fcmper fui, at 

invidiam virtute partamy gloriam, non invidiam putaremd 

“ The threats go furthur than abufe : Perfonal vio¬ 

lence is denounced. I do not believe it: it is not the 

genius of the worfl men of this country in the vvorll of 

times. But I have fet my mind at reft. The laft end 

that can happen to any man never comes too foon, if 

he falls in fupport of the law and liberty of his country 

(for liberty is fynonymous to law and government). 

Such a fhock, too, muft be productive of public good : 

It might awake the better part of the kingdom out of 

that lethargy which feems to have benumbed them ; 

and bring the mad part back to their fenfes, as men in¬ 

toxicated are fometirres ftunned into fobriety. 

“ Once for all, let it be underftood, that no endea¬ 

vor.); of this . will influence any man who at prefent 

fits here. If they had any effedl, it would be contrary 
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to their intent: Leaning againfl their imprefiion might 

give a bias the other way. But I hope, and I know,; 

that I have fortitude enough to refift even that weak* 

nefs. No libels, no threats, nothing that has happen¬ 

ed, nothing that can happen, will weigh a feather a- 

gainft allowing the defendant, upon this and every other 

queflion, not only the whole advantage he is intitled to 

from fubflantial law and juflice, but every benefit from 

the moft critical nicety of form, which any other defen¬ 

der could claim under the like obje&ion. The only ef¬ 

fect I feel is an anxiety to be able to explain the grounds 

upon which we proceed ; fo as to fatisfy all mankind, 

that a flaw of form given way to in this cafe, could not 

have been got over in any other.” 

In January 1770, Lord Mansfield again was offered 

the Great Seal, which was given to Mr Charles York : 

and in Hilary Term 1771, he a third time declined the 

fame offer, and the Seal was entrufled to Lord Bathurft. 

The year 1770 was alfo memorable for various at¬ 

tacks made on his Lordfhip’s judicial chara&er, in both 

the Houfes of Lords and Commons. In one of thefe, 

the propriety of a direction given to the jury in the cafe 

of the king and Woodfal was called in queflion ; which 

occafioned his Lordfhip to produce to the Houfe a co¬ 

py of the unanimous opinion of the court of King’s 

Bench in that caui'e ; which, after being much canvaf- 

fed and oppofed, was fuffered to ftand its ground with¬ 
out being over-ruled. 

On the 19th of O&ober 1776, his Lordfhip was ad¬ 

vanced to the dignity of an Earl of Great Britain, by 

the title of the Earl of Mansfield, and to his male iffue; 

and for want of fuch iffue, to Louifa Vifcountefs Stor¬ 

mont, and to her heirs male by David Vifcount Stormont 

her hufband. The fame title, in 1792, was limited to 

Lord Stormont himfelf; who afterwards fucceeded to it. 

We come now to a period of his Lordfhip’s life, 

which furnifhes an event difgraceful to the age and 

country in which the fa<ft was committed. An union 

of folly, eiithufiafm, and knavery, had excited alarms in 

the minds of fome weak people, that encouragements 

were given to the favourers and profeffors of the Ro¬ 

man Catholic faith inconfiflent with religion and true 

policy. The a£l of Parliament, which excited the cla¬ 

mour, had paffed with little oppofition, and had not 

received any extraordinary fupport from Lord Mans¬ 

field. The minds of the public were inflamed by art¬ 

ful mifreprefentations ; the rage of a popular mob was 

foon diredled towards the moft eminent perfons. Ac¬ 

cordingly, in the night between Tuefday the 6th and 

Wednelday the 7th of June 1780, his Lordfhip’s houfe 

in Bloomfbury Square was attacked by a party of rioters, 

who, on the Friday and Tuefday preceding, had, to the 

amount of many thoufands, furrounded the avenues of 

both Houfes of Parliament, under pretence of attending 

Lord George Gordon when he prefented the petition 

from the Proteftant Affceiation. On Tuefday evening 

the prifon of Newgate had been thrown open, all the 

combuftible y rt reduced to allies, and the felons let 

loofe upeii tne public. It was after this attempt to de- 

ftroy the means of fecuring the vi&ims of criminal ju- 

ftice that the ric ers affaulted the refidence of the chief 

magiftrate of the fVft criminal court in the kingdom * 

nor were they difperfed till the} 1 ad burnt all the fur¬ 

niture, pi&ures, books, manufcripts, deeds, and, in 

fhort, every thing which fire could confume in his Lord* 

Murray, 
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Murray, {hip’s houfe; fo that nothing remained but the walls, 

—~v- which were feen next morning almod red hot from the 

violence of the flames, prefenting a melancholy and aw¬ 

ful ruin to the eyes of the paffengers. For a fuller ac¬ 

count of thofe dreadful riots, fee Britain, n° 644. En¬ 

cyclopedia. 

So unexpeded was this daring outrage on order and 

government, that it burft on Lord Mansfield without 

his being prepared in the flighted manner to refid it. 

He cfcaped with his life only, and retired to a place of 

fafety, where he remained until the 14th of June, the 

lad day of term, when he again took his feat in the 

court of King's Bench. “ The reverential filence (fays 

Mr Douglas) which was obferved when his Lordfhip 

refumed his place on the Bench, was expreffive of fenti- 

ments of condolence and refped, more affecting than th» 

mod eloquent addrefs the occahon could have fuggeded. 

“ The amount of that part of Lord Mansfield’s lofs 

which might have been edimated, and was capable of a 

compenfation in money, is known to have been very 

great. This he had a right to recover againd the hun¬ 

dred. Many others had taken thatcourfe ; but his Lord¬ 

fhip thought it more confident with the dignity of his 

character not to refort to the indemnification provided 

by the legiflature. His fentiments, on the fubjed of a 

reparation from the date, were communicated to the 

Board of Works in a letter, dated 18th July 1780, 

written in confequence of an application which they 

had made to him (as one of the principal fufferers), pur- 

fuant to directions from the treafury, founded on a vote 

of the Houfe of Commons, requeding him to date the 

nature and amount of his lofs. In that letter, after 

fome introductory exprefiions of civility to the furveyor 

general, to whom it was addreffed, his Lordfhip fays, 

* Befides what is irreparable, my pecuniary lofs is great. 

I apprehended no danger, and therefore took no precau¬ 

tion. But how great foever that lofs may be, I think 

it does not become me to claim or expeCt reparation 

from the date. I have made up my mind to my mis¬ 

fortune, as I ought, with this confolation, that it came 

from thofe whofe objed manifedly was general confu- 

fion and dedrudion at home, in addition to a dangerous 

and complicated war abroad. If I fhould lay before 

you any account or computation of the pecuniary da¬ 

mage I have fudained, it might feem a claim or expec¬ 

tation of being indemnified. Therefore you will have 

no further trouble upon this from, &c.— Mansfield 

From this time the ludre of Lord Mansfield conti¬ 

nued to dine with unclouded brightnefs until the end 

of his political life, unlefs his oppofition to the mea- 

>800, fures of the prefent adminidration, at the early period 

of their appointment, fhall be thought to detrad, in 

fome fmali degree, from his merit. It is certain many 

of his admirers faw, with concern, a connexion with the 

opponents of government at that jundure, fcarce com¬ 

patible with the dignity of the chief judice of Great 

Britain. At length infirmities preffed upon him, and 

he became unable to attend his duty with the fame 

punduality and afliduity with which he had been ac- 

cudomed. It has been fuppofed that he held his of¬ 

fice after he was difabled from executing the duties of 

it, from a vvifii to fecure the fuccellion of it to a very 

particular friend. Be this as it may, the chief judice 

continued in his office until the month of June 17881 

when he fent in his refignation. 
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From this period the bodily powers of his Lordfhip 

continued to decline ; his mental faculties, however, re-' 

mained without decay almod to the lad. During this 

time he was particularly inquifitive and anxious about 

the proceedings in France, and felt his fenfibility, in' 

common with every good man, wounded by the hor¬ 

rible indance of democratic infatuation in the murder 

of the innocent Louis XVI. He lived jud long enough 

to exprefs his fatisfaCtion at the check given to the 

French by the Prince of Cobourg in March 1793 ; on 

the 20th of which month, after continuing fome days in 

a date of in fenfibility, he departed this life, at the ara 
of 88 years. b 

“ In his political oratory (fays a writer of the pre¬ 

fent times), he was not without a rival; no one had the 

honour of furpajfmg him ; and let it be remembered, 
that his competitor was Pitt. 

“ The rhetorician that addreded himfelf to Tully in 

thefe memorable words— Demonflhenes till preripuit ne 

primus ejfes Orator, tu till ne folus—anticipated their ap¬ 

plication to Mansfield and Pitt. If the one poffeficd 

Demodhenean fire and energy, the other was at lead a 

Cicero. Their oratory didered in fpecies, but was equal 

in merit. There was, at lead, no fuperiority on the 

fide of Pitt. Mansfield’s eloquence was not, indeed, of 

that daring, bold, declamatory kind, fo irrefidibly power¬ 

ful in the momentary budle of popular ademblies ; but 

it was podeded of that pure and Attic fpirit, and fe- 

dudive power of perfuafion, that delights, indruds, and 

eventually triumphs. It has been very beautifully and 

judly compared to a river, that meanders through ver¬ 

dant meads and flowery gardens, refleding in its cry dal 

bofom the varied objeds that adorn its banks, and re- 

frefhing the country through which it flows. 

“ To illuftrate his oratory by example, would require 

voluminous tranferipts from the records of Parliament ; 

and it is unnecedary, as we can appeal to living recol¬ 

lection. 

“ Having added weight and dignity to the offices of 

attorney and folicitor general, his reputation as a fpeak- 

er, a lawyer, and a politician, elevated him to the peer¬ 

age, and the exalted pod of chief jufifee of England. 

He afeended to the dignities of date by rapid drides : 

they were not bedovved by the caprice of party favour 

or affedion. They were (as was faid of Pliny) liberal 

difpenfations of power upon an objed that knew how 

to add new ludre to that power, by the rational exer¬ 
tion of his own. 

“ Here we can fpeak of this great man within our 

own recoiled ion ; and however party prejudices may 

adopt their different favourites, and each contend in de¬ 

tracting from the merit of the other, it is, we believe, 

generally underdood that precedence is allowed the 

Earl of Mansfield, as the fird magidrate that ever fo 

pre-eminently graced that important Ration. The wif- 

doni of his decifions, and unbiaffed tenor of his public 

condud, will be held in veneration by the fages of the 

law, as long as the fpirit of the cordlitution, and jud 

notions of equity, continue to have exidence. No man 

has ever, in an equal degree, poffeffcd that wonderful 

fagacity in difeovering chicanery and artifice, ar,d fepa- 

rating fallacy from truth, and fophidry from argument, 

fo as to hit the exad equity of the cafe. He differed 

not judice to be drangled in the nets of form. 

“ His memory was adonifhing— he never took notes, 

or. 
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or, if he did, feldom or ever confulted them.** His re¬ 

ferences to exprefiions which fell from him in the courfe 

of the debate, or h s quotations from books, were fo 

faithful that they might hav'e been laid to have been 

repeated vtrbatim. The purpofes to which he employ¬ 

ed thefe amazing talents were ftill more extraordinary : 

if it was the weak part of his opponent’s arguments 

that he referred to, he was fare to expofe its fallacy, 

weaknefs, or abfurdity, in the moil poignant fatire, or 

hold it up in the moll ridiculous point of view. If, on 

the contrary, it were a point on which his adverfaries 

laid their chief llrefs, lie Hated the words correctly ; 

collected their obvious meaning, confidered the force of 

the feveral arguments that had or might have bben rai¬ 

led upon them, with a pr^cifion that would induce an 

auditor almoil to fuppofe that he had previoully confi¬ 

dered the whole, and that his fpeeck was the refult of 

much previous iludy. 

“ It may be faid of Mansfield as of Virgil, that if he 

had any faults, they might be confidered in the fame 

manner with thofe of fome eminent fixed liar, which, 

if they exift at all, are above the reach of human obfer- 

vatfon. The luminous aether of His life was ncft obfcu- 

red by any fhade dark enough to be denominated a de- 

fedl. On account of liis defcent, local prejudices and 

propenfities were imputed to him, and his conduct, on 

that account, examined with a microfcopic eye ; but 

the optic through which it is viewed poflefied a party 

tinge, equally odious and deceptive. 

ct His political principles were ever confident; and 

to preferve confillency in fuch llations and in fuch times 

as occupied the life of Mansfield, conllitutes an ordeal 

ftrongly imprefiive of virtue. It has been faid that he 

wanted fpirit. Is the uniform oppofition of popular 

opinion, and apparently the contempt of it, any proof 

of the alfertion ? His fpeech and condu6l in the affair 

of Wilkes’s outlawry, when popular prejudice ran in 

torrents, illuflrate each other. He defpifed (to borrow 

an exprefiion of his own) that mnfhroom popularity 

that is raifed without merit, and loll without a crime. 

He difdained being the flave of popular impulfe, or to 

acknowledge the fhouts of a mob for the trumpet of 

fame.” 

He had a'mind too great to be aftiamed of revering 

the ordinances of religion ; and as, after the moll im¬ 

partial inquiry, he was a firm believer of the truth and 

importance of Chriflianity, he frequented the church 

regularly, and received the holy facramenton the higher 

feflivals. Mr Holliday has publifhed a'fermon, which 

he fays was didlated by Lord Mansfield to his friend 

bifliop Johnfon, and preached by that prelate before the 

Houfe of Lords. It is a very ferious and appropriate 

difcourfe ; but judging upon internal evidence, we fhould 

not have fuppofed it the compofition of the eloquent 

and argumentative chief juflice of England. HisLord- 

fiiip’s will, which was written with his own hand, upon 

little more than half a fiieet of paper, begins with the 

following elegant and pious paragraph, with which we 

ihall conclude this fketch of his character : 

u When it fhall pleafe Almighty God to call me to 

that flate, to which, of all I now enjoy, I can carry on¬ 

ly the fatisfiadlion of my own conference, and a full re¬ 

liance upon his mercy through Jefus Chrift, J defire Mufeum, 
that my body may be interred as privately as may be ; 

and out of refpedt for the place of my early education, 

I ftiould wifh it to be in Weftminfter Abbey,” It was 

interred in Weftminfter Abbey, in the fame vault with 

the Countefs (who had died April 10, 1784, between 

the late Earl of Chatham and Lord Robert Manners. 

MUSEHM, in the language of the prefent day, 1*3 

a building in which are depoiited fpecimens of every 

objedl that is in any degree curious, whether fuch ob- 

jedls be natural or artificial. What the word mufeum 

exprefled originally, has been told under that title in 
the Encyclepadla. 

A complete mufeum contains collections of prefer¬ 

ved beafls, birds, -fifties, reptiles, &c. ; models of ma¬ 

chines^ rare manufcripts ; and indeed fpecimens of every 

thing neceftary to illuflrate phyfical fcience, to im¬ 

prove art, to aid the antiquarian in his refearches, and 

to exhibit the manners and cuftoms of men in diftant 

ages and nations. As natural obje&s of uncommon 

fize or beauty, and other rare productions, were, in the 

earliefl periods, confecrated to the gods, the temples 

were, of courfe, the firft repofitories of fuch collections, 

or, in other words, the firft Mufeums. This, we think, 

has been completely proved by Profeffor Beckmann *. *Iwsnt'w 

" When Hanno (fays he) returned from his diftantvol.ii. 

voyages, he brought with him to Carthage two fkins ofP* 44* 

the hairy women whom he found on the Gorgades 

iflands, and depofited them as a memorial in the temple 

of Juno, where they continued till the deftruCtion of 

the city. The horns of a Scythian animal, in which 

the Stygian water that deftroyed every other vefiei 

could be contained, were fent by Alexander as a curio- 

fity to the temple of Delphi, where they were fufpend- 

ed with an infcription, which has been preferved by 

JElian. The monftrous horns of the wild bulls which 

had occafionedfo much devaftation in Macedonia, were, 

by order-of King Philip, hung up in the temple of Her¬ 

cules. The unnaturally formed fhoulder bones of Pelop9 

were depofited in the temple of Elis. The horns of the 

fo called Indian ants were fhewn in the temple of Her¬ 

cules at Erythrse ; and the crocodile found in attempt¬ 

ing to difcover the fources of the Nile was preferved in 

the temple of Ifis at Csefarea. A large piece of the 

root of the cinnamon tree was kept in a golden vefiei in 

one of the temples at Rome, where it was examined by 

Pliny. The fkin of that monfter which the Roman 

army in Africa attacked and deftroyed, and which pro¬ 

bably was a crocodile, an animal common in that coun¬ 

try, but never feen by the Romans before the Punic 

war, was, by Regulus, fent to Rome, and hung up in 

one of the temples, where it remained till the time of 

the Numantine war (a). In the temple of Juno, in the 

ifland of Melita, there were a pair of elephants teeth of 

extraordinary fize, which were carried away by Mafi- 

nifia’s admiral, and tranfmitted to that prince, who, 

though he fet a high value upon them, fent them again 

back, becaufe he heard they had been taken from a tem¬ 

ple. The head of a^bafilifk was exhibited in one of the 

temples ot Diana ; and the bones of that fea monfter, 

probably a whale, to which Andromeda was expofed, 

were preferved at Joppa, and afterwards brought to 

Rome, 

(a) We think, with the tranflator of Beckmann's Hiftory, that this animal was not the crocodile, but the Boa 
xonjlriflor. See Boa and Serpent, Encycl. 
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* Rome. In the time of Paufanias, the head of the cele- riofitie 
" brated Calydonian boar was fhewn in owe of the temples 

of Greece ; but it was then deftitute of briftles, and had 

differed confiderably by the hand of time. The mon- 

ftrous tufl<s of this animal were brought to Rome, after 

the defeat of Anthony, by the Emperor Auguftus, 

who caufed them to be fufpended in the temple of Bac¬ 

chus. Appollonius tells us, that he faw in India fome 

of thofe nuts which in Greece were preferved ill the 

temples as curiofities.'” 

Though thefe curiofities were preferved in the temples 

for purpofes very different from thofe for which our 

collections are made, there can be no doubt but that 

they contributed to promote the knowledge of natural 

hiflory. If it be true, as Pliny and Strabo inform us, 

that Hippocrates availed himfelf of the accounts which 

were hung up in the temple of ^Efculapius of different 

difeafes, and of the medicines and mode of treatment 

by which they were cured; it will eafily be believed, 

that the natural hiftorians availed themfelves, in a fimilar 

manner, of the various rare objeCls which were prefer¬ 

ved in the temples of the other gods. This, we fee, 
Pliny a&ually did. 

Muzcooret. 

MUZ 
of art, antiquities, and relics, one fometimes Mufeum 

found fcarce and fingular foreign animals, which were 

dried and preferved. Such objeCls were to be feen in 

the old treafury at Vienna ; and in that of St Denis was 

exhibited the claw of a griffin, fent by a king of Per- 

fia to Charlemagne ; the teeth of the hippopotamus, 

and other things of the like kind. In thefe collections, 

the number of the rarities always increafed in propor¬ 

tion as a tafle for natural hiflory became more preva¬ 

lent, and as the extenfion of commerce afforded better 

opportunities for procuring the productions of remote 

countries. Menageries were eftablifhed to add to the 

magnificence of courts, and the fluffed fkins of rare ani¬ 

mals were hung up as memorials of their having exifled. 

Public libraries alfo were made receptacles for fuch na¬ 

tural curiofities as were from time to time prefented to 

them ; and 'as in univerfities the faculty of medicine had 

a hall appropriated for the diffeClion of human bodies, 

curiofities from the animal kingdom were colleCled 

there alfo by degrees ; and it is probable that the pro- 

feffors of anatomy firfl made attempts to preferve dif¬ 

ferent parts of animals in fpirit of wine, as they were obli¬ 

ged to keep them by them for the ufe of their fcholars; 
Suetonius informs us, that Auguftus had, in his pa- % and becaufe in old times dead bodies were not given up 

lace, a collection of natural curiofities; and it is well 

known that Alexander gave orders to all huntfmen, 

bird-catchers, fifhermen, and others, to fend to Ariftotle 

whatever rare animals they could procure. M. Beckmann 

feems to be of opinion, that the firfl private mufeum 

was formed by Apuleius, who, next to Ariftotle and 

his fcholar Theophraftus, certainly examined natural 

objeCts with the greatell ardour and judgment ; who 

caufed animals of every kind, and particularly fifh, to 

be brought to him either dead or alive, in order to de- 

feribe their external and internal parts, their number 

and fituation, and to determine their charaCterifing 

marks, and eftablifh their real names ; who undertook 

diftant journeys to become acquainted with the fecrets 

of nature ; and who, on the Getulian mountains, col¬ 

leCled petrefaClions, which he confidered as the effeCls 

of Deucalion’s flood. 

The principal caufe why collections of natural curio¬ 

fities were fcarce in ancient times, mud have been the 

ignorance of naturalills in regard to the proper means 

of preferving fuch bodies as foon fpoil or corrupt. Some 

methods were indeed known and praClifed, but they 

were all defective and inferior to that by fpirit of wine, 

which prevents putrefaClion, and which, by its perfeCl 

tranfparency, permits the objeCls which are covered by 

it to be at all times viewed and examined. Thefe me¬ 

thods were the fame as thofe employed to preferve pro- 

viftons, or the bodies of great men deceafed. They 

were put into fait brine or honey, or were covered over 

with wax. Thus the hippopotamus, deferibed by Co- 

Jumna, was fent to him from Egypt preferved in fait. 

The body of Agefipolis King of Sparta, who died in 

Macedonia, was fent home in honey ; the celebrated 

purple dye of the ancients was preferved frefh for many 

years by the fame means ; and at this day, when the 

Orientals are defirous of tranfporting fifh to any diftance, 

they cover them over with wax. 

In thofe centuries which are ufually called the middle 

ages, the Profeftbr finds no traces of what can be called 

a mufeum, except in the treafuries of emperors, kings, 

and princes, where, belides articles of great value, cu- 

Suppl, Vol. II. Part I. 

to them as at prefent, and were more difficult to be 

obtained. Private collections appear for the firfl time 

in the 16th century ; and there is no doubt (fays our 

author) that they were formed by every learned man 

who at that period applied to the ftudy of natural 
hiflory. 

MUSHROOM, a fungous, of which fome of the 

principal fpecies have been deferibed in the Encyclo¬ 

pedia under the generic name Ag eric us. There is, 

however, one fpecies not mentioned there—the Boletus 

hirfutus of Bulliard, which is certainly worthy of no¬ 

tice, fince one of the French Chemifts has lately ex- 

traCled from it a bright, fhining, and very durable yellow 

dye. This pretty large mufhroom grows commonly* 

on walnut and apple-trees. Its colouring-matter is 

contained in abundance, not only in the tubular part, 

but alfo in the parenchyma of the body of the mufh-* 

room. In order to extrad it, the mufhroom is pound- ' 

ed in a mortar, and the liquor thence obtained is boil-'' 

ed for a quarter of an hour in water. An ounce of 

liquor is fuffieient to communicate colouring-matter to 

fix pounds of water. When the liquor has been drain¬ 

ed, the fluff to be dyed is put into it, and boiled for a 

quarter of an hour. All kinds of fluff receive this co¬ 

lour and retain it ; but on linen and cotton it is lefs 

bright. This colour may be modified, in a very agree¬ 

able manner, by the effeCl of mordants. 

The procefs fucceeded bed on filk. When this fub- 

ftance, after being dyed, is made to pafs through a bath 

of foft foap, it acquires a fhining golden-yellow colour, 

which has a perfeCl refemblance to the yellow of that 

filk employed to imitate embroidery in gold, and which 

has hitherto been brought from China and fold at a 

dear rate, as the method of dyeing it is unknown in 

Europe. The yellow colour extraCled from this mufK- 

room may be employed alfo with advantage for paint¬ 
ing in water colours as well as in oil. 

MUTSUDDIES, in Bengal, writers, accountants, 
officers of government. * '> 

MUZCOORET) allowances to zemindars in land or 
money. See Zemindar, SuppL 
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Nabob 
II 

Nancowry. 

N. 
NABOB, or Nowab, a title ofcourtefy given in In¬ 

dia to Mahomedans high in ilation, particularly 

provincial governors. 
The Sun’s NADIR, is the axis of the cone pro jett¬ 

ed by the fliadow of the earth : fo called, becaufe that 

axis being prolonged, gives a point in the ecliptic dia¬ 

metrically oppofite to the fun. 

NAIB, a deputy. 
NAKED, in archite&ure, as the naked of a wall, 

&c. is the furface, or plane, from whence the projec- 

ttires arife ; or which ferves as a ground to the projec- 

tpres. 
NANCOWRY, or Soury, as it is fometimes called, 

is one of the Nicobar ifles, and iituated nearly in the 

centre of the clufter (See Nicobah, Encycl.). Its 

length may be about eight miles, and its breadth nearly 

equal. The ifland of Comerty, which is near it, is 

more extenfive, but does not perhaps contain more folid 

land, being excavated by a very large bay from the fea. 

The fpace between thefe two iflands forms a capacious 

and excellent harbour, the eaftern entrance of which is 

flickered by another ifland, called Tricut, lying at the 

diflance of about a league. The inlet from the weft is 

narrow, but fufficiently deep to admit the largeft (hips 

when the wind is fair. 
The Danes have long maintained a fmall fettlement 

at this place, which ftands on the northern-moft point 

of Nancowry, within the harbour. A ferjeant and 

three or four foldiers, a few black Haves, and two rufty 

old pieces of ordnance, compofe the whole of their efta- 

blifhment. They have here two houfes ; one of which, 

built entirely of wood, is their habitation ; the other, 

formerly inhabited by their miffionaries, ferves now for 

a ftorehoufe. 
Thefe iflands are in general woody, but contain like- 

wife fome portions of clear land. From the fummits 

of their hills the profpe&s are often beautiful and ro¬ 

mantic. The foil is rich, and probably capable of pro* 

ducing all the various fruits and vegetables common to 

hot climates. The natural productions *f this kind, 

which moftly abound, are cocoa nuts, papiasy plantains, 

limes, tamarinds, beetle-nuts, and the melon, a fpecies 

of breadfruit ; yams, and other roots are cultivated and 

thrive; but rice is here unknown. The mangoflain tree, 

whofe fruit is fo juftly extolled, grows wild ; and pine¬ 

apples of a delicious flavour are found in the woods. 

Of all the Nicobar ifles Nancowry and Comerty are 

faid to be the beft peopled ; the population of both be- 

ing fuppofed to amount to eight hundred. The natives 

of Nancowry and of the Nicobar iflands in general, live 

in villages on the fea-fhore, and never eretl their habi¬ 

tations inland (a). Their houfes are of a circular form, 

and are covered with elliptical domes, thatched with 

grafs and the leaves of cocoa nut. They are raifed up¬ 

on piles to the height of fix or eight feet above the Nancowry. 
ground ; the floor and lides are laid with planks, and v—y w 

the afeent is by a ladder. In thofe bays or inlets 

which are fheltered from the furf, they ereft them 

fometimes fo near the margin of the water as to admit 

the tide to flow under, and wafh away the ordure from 

below. 
In front of their villages, and a little advanced in the 

water, they plant beacons of a great height, which they 

adorn with tufts made of grafs, or the bark of fome tree, 

Thefe obje&s are difcernible at a great diflance, and are 

intended probably for landmarks ; their houfes, which 

are overfhadowed by thick groves of cocoa-nut trees, 

feldom being vifible from afar. 
The Nicobareans, though indolent, are in general 

robuft and well-limbed. Their features are fomewhat 

like the Malays, and their colour is nearly fimilar. The 

women are much inferior in ftature to the men, but 

more a&ive in all domeftic affairs. Contrary to the 

cuftom of othernations,the women fhave the hair of their 

heads, or keep it clofe cropt, which gives them an un¬ 

couth appearance, in the eyes of ftrangers at leaft. 
The inhabitants of Nancowry perform, every year, a 

very extraordinary ceremony in honour of the dead. It 

is thus deferibed by Lieutenant Colebrooke : 
“ On the anniverfary of this feftival, if it can be fo 

called, their houfes are decorated with garlands of 

flowers, fruits, and branches of trees. The people of 

each village affemble, dreft in their beft attire, at the 

principal houfe in the place, where they fpend the day 

in a convivial manner ; the men, fitting apart from the 

women, fmoke tobacco, and intoxicate themfelves; 

while the latter are nurfing their children, and employ¬ 

ed in preparations for the mournful bufinefs of the 

night. At a certain hour of the afternoon, announced 

by ftriking the Goung, the women fet up the moft dif- 

mal howls and lamentations, which they continue with¬ 

out intermiflion till about fun-fet ; when the whole 

party get up, and walk in proceffion to the burying- 

ground. Arrived at the place, they form a circle 

around one of the graves, when a ftake, planted exa£lly 

over the head of the corpfe, is pulled up. The woman 

who is neareft of kin to the deceafed, fteps out from 

the crowd, digs up the fkull, and draws it up with her 

hands. At fight of the hones, her ftrength feems to 

fail her ; fhe fhrieks, fhe fobs ; and tears of anguifh 

abundantly fall on the mouldering obje& of her picTus 

care. She clears it from the earth, ferapes off the 

feftering flefh, and laves it plentifully with the milk of 

frefh cocoa-nuts, fupplied by the byllanders; after 

which fhe rubs it over with an infufion of faffron, and 

wraps it carefully in a piece of new cloth. It is then 

depofited again in the earth, and covered up; the ftake 

is replanted, and hung with the various trappings and 
imple- 

(a) The great Nicobar iflands is perhaps an exception, where, it is faid, a race of men exifts, who are totafly 

different in their colour and manners. # They are connfidered as the Aborigines of the country.. They live in Hie 

interior parts among the mountains, and commit frequent depredations on the peaceable inhabitants of the coal s» 
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meowry implements belonging to the deccafed 

li then to the other graves ; and the whole night is fpent 

^e€I1‘, in repetitions of thefe difmal and difguftful rites. 

“ On the morning following, the ceremony is con¬ 

cluded by an offering of many fat fwine ; when the fa- 

critice made to the dead affords an ample feaft to the 

living: they befmear themfelves with the blood of the 

flaughtered hogs, and fome, more voracious than others, 

eat the flefh raw. They have various ways, however, of 

dreffing their meat, but always eat it without fait. A 

kind of pafle made of the melori ferves them for bread ; 

and they finifh their repafl with copious potations of 
taury, an inebriating liquor/* 

The Nicobareans are hofpitable and honefl, and are 

remarkable for a flriCl obfervance of truth, and for 

pun&uality in adhering to their engagements. Such 

crimes as theft, robbery, and murder, are unknown in 

thefe iftends ; but they do not want fpirit to revenge 

their injuries, and will fight refolutely; and flay their 

enemies, if attacked or uujuftly dealt with. Their only 

vice, if this failing can be fo called, is inebriation ; but 

in their cups they are generally jovial and good-hu¬ 

moured. It fometimes, however, happens at their 

feafts, that the men of different villages fall out ; and 

the quarrel immediately becomes general. In thefe 

cafes they terminate their differences in a pitched battle ; 

where the only weapons ufed are long flicks, of a hard 

and knotty wood. With thefe they drub one another 

moft heartily, till, no longer able to endure the confh‘61, 

they mutually put a flop to the combat, and all get 

drunk again. 

NANKAR, ancient allowance to zemindars in land 
or money. 

NANKEEN, or Nan-king, is a well-known cotton 

fluff, which derives its name from the ancient capital of 

China (See Nan-king, Encycl.). It is, however, ac¬ 

cording to Van Braam, manufactured at a great diftance 

from that city, in the diftriCl of Fong-kiangfoit) fituated 

in the fouth-eaft of the province of Kiang-nam upon 

the fea-fhore. The colour of nankeen is natural, the 

down of which it is made being of the fame yellow 

tinge with the cloth. The colour, as well as fuperior 

quality of this cqtton, feems to be derived from the foil ; 

for it is faid that the feeds of the nankeen cotton dege¬ 

nerate in both particulars when tranfplanted to another 

province, however little different in its climate The 

common opinion, that the colour of the fluff is given 

by a dye, occafioned an order from Europe, fome 

years ago, to dye the pieces of nankeen of a deeper co¬ 

lour than they had at that period ; and the reafon of 

their being then paler than formerly is as follows: 

Shortly after the Americans began to trade with 

China, the demand increafed to nearly double the quan¬ 

tity it was pofiible to furnifh. To fupply this deficiency, 

the manufacturers mixed common white cotton with the 

brown ; this gave it a pale caff, which was immediately 

remarked; and for this lighter kind no purchafer could 

be found, till the other was exhaufted. As the con- 

fumption is grown lefs for thefe fome years paft, the 

mixture of cotton is no longer neceffary, and nankeen 

is become what it was before. By keeping them two 

or three years, it even appears that they have the pro¬ 

perty of growing darker. This kind of fluff muff be 

acknowledged to be the ftrongeft; yet known. Many 
perfons have found that clothes made of it will laft three 
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They proceed or four years, although for ever in the waft, This it is Naplc* ^ 

that makes them the favourite wear for breeches and "" v 

waiflcoats both in Europe and America. The white 

nankeen is of the fame quality, and is made of white 

cotton as good as the brown, and which alfo grows in 

Kiang-nam. 

NAPLES-Yellow, called alfo Neapolitan earth, in 

Italian Giallolino, and in French Jaune de Naples, is a 

beautiful pigment, concerning which we have much in¬ 

formation from the indefatigable Beckmann. “ It has 

(fays he) the appearance of an earth, is of a pale orange- 

yellow colour, ponderous, granulated, exceedingly fri¬ 

able, does not effiorefee, nor become moift when expo- 

fed to the air, but when applied to the tongue feems to 

adhere to it. When reduced to a fine powder, it re¬ 

mains for fome time fufpended in water, hut foon de- 

pofits itfelf at the bottom in the form of a flime. When 

boiled with water, the water, at leall fometimes, is ob- 

ferved to have a fomewhat faline tafte. It does not ef- 

fervefee with acids, but is in part diffolved by aqua regia 

(nitro-muriatic acid). In the fire it emits no fulphure- 

ous vapour, is difficult to be fufed, and by that opera¬ 

tion undergoes no material change, only that its colour 

becomes fomewhat redder. When fufed with colour- 

lefs glafs, it gives it a milk-white colour, a fure proof 

that it contains no iron ; and, with inflammable fub- 

flances, there is obtained from it a regulus which ha* 

the appearance of a mixture of lead and antimony. 

<£ This article is brought from Naples for the moft part 

in the form of an earthy cruft about three or four lines 

in thicknefs, and it fometimes retains the form of the 

veffel in which it has hardened. It can be procured alfo 

as a fine powder, as the colourmen keep it fometime* 

ready pounded for life.” 

About the nature of the fubftance called Naples-yel¬ 

low there has been much diverfity of opinion. Mofl of 

thofe who have written about it, confider it as origi¬ 

nating from fire, and as a volcanic production of Mount 

Vefuvius or Mount jEtna ; others have pronounced it 

to be a natural ochre. Guettard thought it rather a 

kind of bole ; but Pott approached neareff the truth, 

by affertiW it to he an artificial preparation *. Fou-# £*}%**. 
' * . i , r . 11* ovnojte. V. H 

geroux is entitled to the merit ot having proved this, * ^ 

and of having fhewn the poffibility of preparing it. Ac¬ 

cording to his experiments, Naples-yellow will be ob¬ 

tained if you boil for feven or eight hours, firlt over a 

flow and then over a flrong fire, a mixture finely pul- 

verifed of twelve parts of pure white lead, one part of 

alum, one part of fal ammoniac, and three parts of 

diaphoretic antimony j* (white oxide of antimony by l 

nitre). But before Fougeroux, who may have obtain-^Uncu 

ed an account of the procefs during his travels through ^66. 

Italy, a more certain procefs was publifhed in the year 

1758, by Giambattifla Pafferi, in his intereiling work 

on the painting of earthen ware J. The articles to be f 1* Nuov* 

employed, according to this author, are, “ one pound 

of antimony, a pound and a half of lead, one ounce of 

alume di feccia> and the fame quantity of common t. iv. 

fait.” I am inclined (fays M. Beckmann) to think 

that this receipt was not unknown to Fougeroux, and 

that he confidered alume di feccia to be alum. Pro- 

feffor Leonhardi, a man of very found learning, has 

tranflated this expreffion by the word alum. I will, 

however, freely confefs, that I confider alume di feccia 

not to mean alum* but fait of tartar, or potafh. Paf- 

O o z feri 
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Naplcp, fen fay$, that th* proportions may be varied different 

^ardus* ways ; and he gives fix other receipts, in which he does 

not mention alume di feccia, but only feccia ; and this 

word certainly means <weinhefen or wineflone (tartar). 

Profeffor Leonhardi himfelf feems to confirm this opi¬ 

nion, by faying, that Vairo, profeffor of chemiflry at 

Naples, has tranflated “ the afhes of wine lees5’ (cineres 
infedorii) by the words alume di feccia. 

After Fougeroux's/paper was printed, De la Lande 

publifhed a receipt which he had received from the 

well-known prince San Severo, and in which lead and 

antimony only are employed ; but no mention is made 

cither of alum, tartar, or any other fait. This receipt 
is as follows: 

Take lead well calcined and fifted, with a third part 

of its weight of antimony pounded and fifted alfo. Mix 

thefe fubflances well together, and fift them again 

through a piece of filk. Then take large fiat earthen 

difhes, not varniilied, cover them with white paper, and 

fpread out the powder upon them to the depth of 

about two inches. Place thefe difhes in a potter’s fur¬ 

nace, but only at the top, that they may not be expo- 

fed to too violent a heat. The reverberation of the 

flame will be fufficient. The difhes may be taken out 

at the fame time as the earthen-ware, and the fubftance 

will then be found hard, and of a yellow colour. It is 

then pounded on a piece of marble with water, and af¬ 
terwards dried for ufe. 

The enamel-painters in Germany prepare a yellow 

glazing, not very different from the real Naples yellow, 

by a prefeription, according to which, “ one pound of 

antimony, fix ounces of red lead, and two ounces of 

white fand, are to be fufed together. The produce, 

which appears quite black, is to be pounded, and then 

fufed again ; and this procefs is to be repeated till the 

whole mafs becomes thoroughly yellow. Half a pound 

of this mafs is to be mixed with two ounces of red lead, 

and afterwards fufed ; and by this tedious procefs an 
orange-yellow pigment will be obtained.” 

All artifls who fpeak of the ufe of Naples yellow, 

give cautions againft applying iron to it, as the colour 

by thefe means becomes greenifh, or at leaf! dirty. For 

this reafon, it mud be pounded on a (lone, and feraped 

together with an ivory fpatula. It is employed chiefly 

in oil painting, becaufe the colour is fofter, brighter, 

and richer than that of ochre, yellow lead, or orpiment, 

and becaufe it far exceeds thefe pigments in durability. 

It is employed iw particular when the yellow ought to 

iiave the appearance of gold, and in this refpedl it may 

be prepared with gum water, and ufed as a water co¬ 

lour. A ftill greater advantage of it is, that it is pro¬ 

per for enamel painting, and on that account may be 

employed on porcelain or earthen ware (a). Profeffor 

Beckmann, however, recommends to artifls to examine 

whether the oxide prepared from wolfram, by boiling in 

the muriatic acid, which has a beautiful yellow colour, 

might not be ufed in the fame manner as Naples yellow. 

NARDUS. Under this generic term we have, in 

the Encyclopedia, given, from the Philofophicat Tranf 

idions, a defeription of the plant or grafs which Dr 

Blane confiders as the fpikenard of the ancients. It is 
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our duty, in this place, to inform our readers, that Sfr Nardoj* 
William Jones, in the 2d and 4th volumes of the Afiatic Nares. 

Refearches, feems to have completely proved that the ^ 

fpikenard of Diofcorides and Galen, or Nardus Indica> 

was a very different plan from the Andropogon of Dr 

Blane, and that it grows in a country far diftant from 

' Mackran. The proofs brought by the illuflrious pre- 
fident of the Afiatic Society, in fupport of his own 

opinion, are too numerous and circumftantial to be in¬ 

troduced into fuch a work as this. We fhall therefore 

only give one of them ; which though, when feparated 

from the reft, it lofes much of its force, mull be allowed, 
even fingly, to have great weight. 

The true Indian fpikenard is confefiedly called by 

the Arabs Sumbulu'l Hind; for fo they tranflate the 

name of it in Diofcorides. Now (fays Sir William) I 

put a fair and plain queftion feverally to three or four 

Muflulman phyficians : <fc What is the Indian name of 

the plant which the Arabs call Sumbulu’l Hind 

They all anfwered, but fome with more readinefs than 

others, JdtdmansL After a pretty long interval, I 

fhewed them the fpikes (as they are called) of Jdtd- 

mans!, and allied, what was the Arabic name of that 

Indian drug ? They all anfwered readily, Sambulu'l 

Hind. The fame evidence may be obtained in this 

country by any other European who feeks it; and if 

among twelve native phyficians, verfed in Arabian and 

Indian philology, a Angle man lhoukl, after due confi- 

deration, give different anfwers, I will cheerfully fub- 

mit to the Roman judgment of non liquet. But the 

Jcitamansi * evidently belongs to the natural order * plate 

which Linnaeus calls aggregate ; with the following pha- XXX. 
raders : 

Calyx, fcarce any ; margin, hardly difcernible. Co¬ 

rolla,, one petal; tube fomewhat gibbous; border five 

cleft. Stamina, three Anthers. Pijlula, Germ beneath ; 

one Style eredt. Seed, folitary, crowned with a pap¬ 

pus. Root9 fibrous. Leaves, hearted, fourfold ; radi¬ 
cal leaves petioled. 

It appears therefore (continues the learned author) 

to be the Protean plant Valerian, a filler of the Moun¬ 

tain and Celtick Nard, and of a fpecies which I lhould 

deferibe in the Linnean flyle, Valeriana Jcitdmanst 

Jioribris triandris9 folds cordatis quaternis, radicalibas pe- 

tiolalis. The radical leaves, riling from the ground, 

and enfolding the young flem, are plucked up with a 

part of the root, and being dried in the fun or by an 

artificial heat, are fold as a drug, which, from its ap¬ 

pearance, has been called fpikenard. The Jatamansi 

is a native of the mofl remote and hilly parts of India, 

fuch as Ne'pa'l, Marang Butan, near which Ptolemy 

fixes the native foil of the Nardus Indica. It grows 

eredl above the furface of the ground refembling an ear 

of green wheat ; and when recent, it has a faint odour, 

which is greatly increafed by the fimple procefs of dry¬ 
ing it. 

NARES (James), do&or of mufic, an eminent ~ ^ 

compofer and teacher in that fcience, under whom fome^^g^t. 

of the firll muficians of the prefent day received the 

whole or part of their education, was the foil of Mr 

Nares, who was, for many years, Ileward to Montague 

and 

(a) In the Memoirs of the Academy of Sciences for 1767, Fougeroux has proved that the giallolino prepared 

by him produced on porcelain a much more beautiful colour than the Naples yellow fold in the Ihops, 
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glares, and Willoughby, earls of Abingdon. He was born, as 

1 well as his brother, the late Mr Juftiee Nares, at Stan- 

well in Middlefex ; the former in 1715* the latter in 

1716. His mufical education he commenced under 

Mr Gates, then mailer of the royal choriflers; and 

completed it under the celebrated Dr Pepufeh. Thus 

prepared, he officiated, for fome time, as deputy to Mr 

Pigott, organift of Windfor ; but on the refignation of 

Mr Salifbury, organift of York, in 1734, was chofen 

to fucceed him, being then only nineteen. It is related, 

on undoubted authority, that when the old mufician 

firft faw his intended fucceftor, he faid, rather angrily, 

“What! is that child to fucceed me?” which being 

mentioned to the organ ift-eledl, he took an early op¬ 

portunity, cn a difficult fervice being appointed, to play 

it throughout half a note below the pitch, which 

brought it into a key with feven (harps ; and went 

through it without the (lighted error. Being afked 

why he did fo ? he faid, that “ he only wiflied to (hew 

Mr Salifbury what a child could do.” His knowledge in 

all branches of his profeffion was equal to his pra&ical 

(kill in this inftance ; and, during his refidence at York, 

where he was abundantly employed as a teacher, and 

where he married, Mr Nares, by his good conduct, as 

well as profeffional merit, obtained many powerful 

friends. Among the foremoft of thefe was Dr Fon- 

tayne, the refpe&able and venerable dean of York ; 

who, when Dr Green died, towards the letter end of 

1755, exerted his intereft fo fuccefsfully, that he ob¬ 
tained for him the united places of organift and com- 

pofer to his Majefty. He removed therefore to London 

in the beginning of 1756 ; and, about the fame time, 

was created do&or in raufic at Cambridge. 

On the refignation of Mr Gates, in 1757, Dr Nares 

obtained alfo the place of mafter of the choriflers; 

which having been, for a long time, without increafe, 

notwithftanding the increafe of expences attending it, 

was, by royal favour, augmented about 1775, firft with 

the falary of the violift; and, on the revival of that place 

for Mr Crofdill, in 1777, with that of lutanift, which 

was annexed to it for ever. It was in this fituation 

that Dr Nares fuperintended the education of many 

pupils, who have fince become famous ; particularly Dr 

Arnold, who, though with him only for a (hurt time, 

was highly diftinguifhed by him for talents and appli¬ 

cation. The anthems and fervices which Dr Nares 

produced, as compofer to the royal chapel, were very 

numerous; many of them have fince been printed, and 

many which exift only in manufeript ftill continue to 

be performed in the choirs with much effeft. Having 

been originally a mufician rather by accident than 

choice, with very ftrong talents and propenfities alfo 

for literature, Dr Nares was particularly attentive to 

exprefs the fenfe of the words he undertook to fet; and 

was the firft who attempted to compofe the Te Deum 

for the choir fcrvice, in fuch a manner as to fet off the 

fentiments it contains to advantage. Before his time, 

it had been fet rather to a regular ftrain of chaunt* than 

to any expreffive melodies. The merits of Dr Nares 

were not overlooked by his royal patrons, whom he had 

occafionally the honour to attend in private, though 

not a part of his regular duty. To manifeft his refpe& 

and gratitude for them, ke compofed his dramatic ode, 

entitled The Royal Paftoral; the words of which were 
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written by Mr Bellamy, author of a book, entitled Ethic Nares. 

Amufements. v""“" 

In July 1780, Dr Nares was obliged, by declining 

health, to refign the care of the choriflers, in which 

place he was fucceeded by Dr Ayrton, his pupil and 

valued friend. In his fixty-eighth year, a conftitution, 

never robuft, gave way, and he died on February 10. 

1783. Teftimony has been borne to the merits of Dr 

Nares by feveral writers, but more particularly by Mr 

Mafou, in his preface to a book of anthems, printed for 

the ufe of York Cathedral; and in his late EfTays on 

Church Mufic, page 138. The late Lord Mornington, 

fo well known for mufical talents, frequently confulted 

him ; and Sir John Hawkins derived advantage from 

his acquaintance, in the progrefs of his Hiftory of Mu¬ 

fic. Throughout life, he was not lefs refpedled as a man 

than admired as a mufician ; he had a vivacity that ren¬ 

dered his fociety always pleafing ; and a generous con¬ 

tempt for every thing bafe, that manifefled itfelf on all 

proper occafions, and very juftly commanded efteem. 

His printed works are thefe : 1. Eight fets of Lef- 

fons for the Harpfichord ; dedicated to the Right Hon. 

Willoughby Earl of Abingdon. Printed in 1748 ; re¬ 

printed in 1757. 2. Five Leffonsfor the Harpfichord, 

with a Sonata in fcore for the Harpfichord or Organ ; 

dedicated to the Right Honourable the Countefs of 

Carlifle ; publifhed in 1758 or 1759. 3. A Set of 

Eafy LefTons for the Harpfichord, three in number ; 

with a dedication to the public, figned J. N. 4. A 

Treatife on Singing, fmall fize. 5. II Principio ; or A 

regular Introduction to playing on the Harpfichord or 

Organ. This was the firft fet of progreffive leffons • 

publifhed on a regular plan. 6. The Royal Pafloral, a 

Dramatic Ode ; dedicated to his Royal Highnefs the 

Prince of Wales ; printed in fcore, with an overture and 

chorufes, 7. Catches, Canons, and Glees ; dedicated 

to the late Lord Mornington. 8. Six Fugues, with 

Introductory Voluntaries for the Organ or Harpfi¬ 

chord. 9. A Concife and Eafy Treatife on Singing, , 

with a Set of Englifh Duets for Beginners. A diffe- * 

rent work from the former fmall treatife. 10: Twenty 

Anthems, in fcore, for one, two, three, four, and five 

Voices. Compofed for the Ufe of his Majefty’s Cha¬ 

pels Royal, 1778. ji. Six Eafy Anthems, with a fa¬ 

vourite Morning and Evening Service, left for publica¬ 

tion at his death, and published in 1788,'with a portrait 

and a concife account of the author. Of thefe compo- 

fitions the following (hort charaCler is given by an emi¬ 

nent mufician, to whom they*are all well-known : “ The 

leffons are compofed in a mafttrly and pleafing ftyle ; . 

free from thofe tricks and unmeaning fncceffions of 

femitones, to which a good ear and found judgment 

never can be reconciled. The treatifes on finging con¬ 

tain duets compofed for the ufe of the children of 

the royal chapels, fuperior to any thing yet publilh- 

ed ; and fuch as every teacher ought to perufe. His 

catches, canons, and glees, are natural and pleafing ; 

efpecially the glee to all Lovers of Harmony, which 

gained the prize medal at the catch-club in 1770. The 

Royal Paftoral is compofed throughout in a very mas¬ 

terly manner ; particularly the chorufes, with which * 

each part concludes.' This ode, containing 108 pages, 

was written, and all the vocal and inftrumental parts 

tranferibed for performing, within twelve days. The 
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Navigator*, fix fugues, with introductory voluntaries, for the organ, fured feveral who were only five feet four inches, hut Navigator* 

contain the ftrongeft proofs of ingenuity and judge- thefe are the dwarfs of the country ; and although -v— 

ment; few, if any, have ever been written that can be their ftature refembles ours, their ftroug and nervous ^ 

preferred to them. In both fets of the anthems, the arms, their broad chefts, and their legs and thighs, are 
fame charaCleriflics appear ; and the fervice of the lat- of a very different proportion. 

ter very juftly acquired the title of favourite ; nor can “ The men have the body painted or tatowed, fo 

there be any doubt that the works of this author will that any one would fuppofe them clad, although they 

be admired as long as a tafte for mufic fhall fubfift.” go almoft naked. They have only a girdle of fea- 

NAVIGATORS islands, an archipelago in the weeds encircling their loins, which comes down to their 
South Sea, difeovered by Bougainville, who gave to knees, and gives them the appearance of the river gods 

them that name, becaufe the natives do not pafs between of fabulous hiftory, whom it is cuflomary to depid with 

the different villages, which are all built in creeks and rufhes round their waift. Their hair is very long. They 

bays, but in their canoes. The Navigators Iflands are often twift it round their heads, and thus add to their 

ten in number; namely, Opoun, Leone, Fanfoue, Ma- native ferocity of countenance, which always expreffes 

ouana, Oyolavay CalinajJ'L Pola> Sbita, OJfamo, and either furprife or anger. The leafl difpute between* 

Ouera, . them is followed by blows of flicks, clubs, or paddles ; 
We have already given an account of the foil and and often, without doubt, cofts the combatants their 

“productions of Maouana ; and as the other iflands of lives. They are almoft all covered with fears, which 

this clufter are equally fertile, we need not go over the can only be the confequence of their individual quar- 

fame ground again. It may be proper, however, to rels. The ftature of the women is proportioned to 

obferve, that in feme of them the fugar-cane was found that of the men. They are tall, flender, and not with- 

growing fpontaneoufty, though its juice contained lefs out grace; but they lofe, while yet in their prime, 

of the faccharine fubftance than the fugar cane of the thofe elegant forms, of which Nature has not broken the 

Weft Indies, which our voyagers attributed to its grow- mould among this barbarous race, but of which fhe ap¬ 

ing in a richer foil and in the fhade. According to pears to leave them in poffeflion only for a moment, and 

Peroufe, the Navigators Iflands are fituated about the with relu&ance. Among a great number of women 

14th degree of fouth latitude, and between the 171ft that I had an opportunity of feeing, I only obferved 

and 175th degrees of longitude weft from Paris. In three really pretty. The grofs effrontery of the reft, 

Oyolava the fmoke was feen hovering over a village as the indecency of their motions, and the difgufting of. 

over a large European town ; and the number of ca- fers which they made of their favours, rendered them 

noes which from that ifland furrounded the frigates was fit mothers and wives for the ferocious beings that fur- 

“immenfe. Thefe are very ticklifh veffels, and would be rounded us.” Our author gives the following inftance 

abfolutely ufelefs to any body but fuch excellent fvvim- of indecent manners, which is, perhaps, without a pa- 
mers as the iflanders, wrho are no more furprikvl or un- rallel. 

cafy at their overfetting than we are at the fall of a The young and prettieft females foon attra&ed the 

hat. Taking up the canoe on their fhoulders, they attention of feveral Frenchmen, who, in fpite of the 

empty it of water, and then get in again, with the cer- Commodore’s prohibition, endeavoured to form a con- 

taint^ of having the fame operation to perform a fecond ne&ton with them, and were fuccefsful. Hie looks of 

time in half an hour. Sometimes they join two canoes the Europeans exprefling delires which were foon di- 

together by means of a crofs piece of wood, in which vined, fome old women undertook the negotiation. The 

they make a ftep to receive the maft ; and in this way altar was prepared in the handfomeft hut in the village, 

they are lefs liable to be overfet, fometimes performing all the blinds were let down, and the inquifitive were 

a long voyage without any fuch accident. It is need- excluded. The vidim was then laid in the arms of an 

lefs to add, that thefe canoes are very fmall, generally old man, who exhorted her, during the ceremony, to 

containing only five or fix perfons, though fome few of moderate the expreffion of her pain; while the matrons 

them may contain as many as fourteen. fang and howled: the ceremony being performed in 

The natives of the Navigators Iflands are tall and their prefence, and under the anfpices of the old man, 

-well made.. Their ufual height is five feet nine, ten, who ferved at once as prieft and altar. All the wo- 

and eleven inches ; but their ftature is lefs aftonffhing men and children in the village were round the houfe, 

than the coloftal proportions of the different parts of gently lifting up the blinds, and feeking to enjoy the 

their bodies. “Our enriofity (fays Peroufe), which fight through the fmalleft crevices in the mats. What- 
often led us to meafure them, gave them an opportu- ever former navigators may have faid, Peroufe was con- 

nity of making frequeut companions of their bodily vinced that, in the Navigators Iflands at leaft, the 

ftrength wTith ours. Ihefe comparifons were not to young girls, before they are married, are miftreffes of 

our advantage ; and \ve perhaps owe. our misfortunes their perfons, and that they are not difhonoured by 

(fee Maouana in this SuppL) to the idea of individual their complaifance. It is even more than probable, 

fuperiority refulting from repeated triads. Their coun- that in marrying they are called to no account con- 

tenances often appeared to exprefs a fentiment of dif- cerning their paft condudl; but he had no doubt that 

dain, which ! hoped to deftroy, by ordering our arms they are obliged to be more referved when provided 
to be ufed in their prefence : but my end could only with a hufband. 

have been gained by directing them againft human vie* Thefe people cultivate certain arts with fuccefs. Un- 

tims for otherwife they took the noife for fport, and der the article Maouana mention has been made of the 

the trial for a diverfiom elegant form which they give to their huts. It is not 

u Among thefe Indians a very fmall number is be- with fuch folly as is commonly fuppofed that they dif- 

Jow the height indicated above. I have, however, mea- dain our inftruments of iron; for they finifli their work 

very 
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ivlgator*. very neatly with tools made of a very fine and compafl 

fpecies of bafalteg in the form of an adze. For a few 

ghfs beads they fold to Peroufe large three-legged 

diihes of a Angle piece of wood, and fo well polifhed 

that they feemed to have been laid over with a coat of 

the fineft varnifh. It would take an European work¬ 

man feveral days to produce one of thefe diflies, which, 

for want of proper inftruments, muft coft an Indian fe¬ 

veral months labour. They fet, however, fcarcely 

any value upon them, becaufe they fet little upon the 

time they employ. The fruit trees and nutritious roots 

that grow fpontaneoufly around them, infure to them 

their fubfiftence, as well as that of their hogs, dogs, 

and fowls ; and if they fometimes (loop tp work, it is 

to procure enjoyments rather agreeable than ufeful. 

They manufa&ure very fine mats, and fome paper fluffs. 

Our author remarked two or three of them, whom he 

took for chiefs, with a piece of cloth tied round their 

waift like a petticoat, inflead of a girdle of weeds. It 

is compofed of real thread, prepared no doubt from 

fome filamentous plant like the nettle or flax ; and is 

manufactured without a fhuttle, the threads being ab- 

folutely laid over one another like thofe of their mats. 

This cloth, which has all the fupplenefs and folidity of 

ours, is very fit for the fails of their canoes ; and ap¬ 

peared far fuperior to the paper fluff of the Society and 

Friendly Iflands, which they manufacture alfo. Their 

canoes are well conftruCted, and furnifh a good proof of 

the fkill with which they work in wood. For a few 

glafs beads they gave to the Frenchmen, among other 

things, a wooden veffel filled with cocoa nut oil, exact¬ 

ly of the fhape of our earthen pots, and fuch as no Eu¬ 

ropean would undertake to fafliion by any other means 

than a turning lathe. Their ropes are round, and twift- 

ed like watch chains of ribbon : their mats are very fine ; 

but their fluffs are inferior to thofe of the Eafter and 

Sandwich Iflands. 

Peroufe derives the natives of thofe iflands, whofe 

colour, he fays, nearly refembles that of the Algerines 

and other nations on the coaft of Barbary, from the 

Malays; and as we do not vouch for the truth of his 

theory, though we admit it to be ingenious, we fhall 

give the reafoning by which he fupports it in his own 

words. 

“ We did not at firft difcover (fays he) any identity 

between their language and that of the natives of the 

Society and Friendly Iflands, of which we had vocabu¬ 

laries ; but a more mature examination convinced us, 

that they fpeak a dialed of the fame language. A 

fad which tends to prove it, and which confirms the 

opinion of the Englifh concerning the origin of thefe 

people, is, that a young domeftic, a native of the pro¬ 

vince of Tagayan in the north of Manilla, underftood 

and explained to U3 the greater part of their words. It 
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is well known that the Tagayan, the Talgal, and the^av*gat018; 

generality of languages fpoken in the Philippines, are 

derived from the Malay : a language more diffufed than 

were thofe of the Greeks and Romans, and common to 

the numerous tribes that inhabit the iflands of the great 

Pacific Ocean. It appears to me evident, that all thefe 

different nations are the progeny of Malay colonies, 

which, in fome age extremely remote, conquered the 

iflands they inhabit. I fhould not even wonder, if the 

Chinefe and Egyptians, whofe antiquity is fo much 

vaunted, were mere moderns in comparifou of the Ma¬ 

lays. But however this may be, I am fatisfied that the 

aborigines of the Philippine Iflands, Formofa, New 

Guinea, New Britain, the New Hebrides, the Friendly 

Iflands, &c. in the fouthern hemifphere, and thofe of 

the Marianna and Sandwich iflands in the northern, 

were that race of woolly headed men ftill found in the 

interior of the iflands of Luconia and Formofa. They 

were not to be fubjugated in New Guinea, New Bri¬ 

tain, and the New Hebrides ; but being overcome in 

the more eafiern iflands, which were too fmall to afford 

them a retreat in the centre, they mixed with the con¬ 

quering nation. Thence has refulted a race of very 

black men, whofe colour is ftill feveral {hades deeper 

than that of certain families of the country, probably 

becaufe the latter have made it a point of honour to 

keep their blood unmixed. I was ftruck with thefe 

two very diftinft races in the Iflands of Navigators, and. 

cannot attribute to them any other origin. 

“ The defendants of the Malays have acquired in 

thofe iflands a degree of vigour and ftrengtli, a lofty 

ftatnre, and a Herculean form, which they do not in¬ 

herit from their forefathers, but which they owe, with¬ 

out doubt, to an abundance of food, to a mild climate, 

and to the influence of different phyfical caufes which 

have been conftantly a£ing during a long feries of ge¬ 

nerations. The arts which they perhaps brought with* 

them may have been loft for want of materials and in- 

ftruments to pra&ife them ; but the identity of lan¬ 

guage, like Ariadne’s clue, enables the obferver to fol-. 

low all the windings of this new labyrinth. The feu¬ 

dal government is alfo preferved here ; that government* 

which little tyrants may regret; which was the difgrace 

of Europe for feveral centuries ; and of which,the Go¬ 

thic remains are ftill to be found in our laws, and are 

the medals that atteft our ancient barbarifm : that go¬ 

vernment, which is the mod proper to keep up a fero¬ 

city of manners, becaufe the fmaileft difputes occafion 

wars of village againft village, and becaufe wars of this 

nature are conduced without magnanimity, and with¬ 

out courage. Surprifes and treachery are employed by 

turns ; and in thefe unfortunate countries, inflead of ge¬ 

nerous warriors, nothing is to be found but bafe affaf- 

fins (a). The Malays are ftill the mod perfidious na¬ 

tion * 

(a) This wa3 written under the old government of France by a man who, like other declaimers in the caufe 

of liberty, forgot the excellencies, and infilled only on the defedls of the feudal inftitutions. Had Peroufe, how¬ 

ever, returned to Europe, and witneffed the philofophic government of his country, lie would have perceived, that 

liberty and equality, and the rights of man, are as well calculated to generate bafe affaflins, as the Gothic remains 

of that Government by which be fuppofed Europe to have been fo long difgraced. He might even have lived to 

regret, that his lot was not call among the bold and ferocious inhabitants of Maouna ; for the treachery and 

cruelty of thefe people bears no proportion, even in his affe&ing narrative, to the fyftematic cruelty of thofe who 

decreed, that the end fan&ifies the means, and that nothing, however atrocious in the eftimation of antiquated! 

xnoraliftsj is to be omitted, which contributes to elevate the mean above the noble. 
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tioil of Afia; and their children have not degenerated, 

becaufe the fame caufes have led to and produced the 

fame effe&s. It may be obje&ed, perhaps, that it 

muft have been very difficult for the Malays to make 

their way from well to eaft, to arrive at thefe different 

iflands ; but .the wefterly winds blow as frequently as 

the ealierly in the vicinity of the equator, along a zone 

of feven or eight degrees from north to foutli, where 

the wind is fo variable, that it is hardly more difficult 

to navigate eafl than weft. Befides, thefe different con- 

quefts may not have been effected at the fame time : 

the people in queftion may, on the contrary, have 

fpread themfelves by little and little, and gradually have 

introduced that form of government which ftill exifts in 

the peninfula of Malacca, at Java, Sumatra, and at Bor¬ 

neo, as well as in all the other countries fubjeft to that 
barbarous nation.” 

NAZER, Nazr, Nezer, Nuzzer, Nuzzerana; 
a prefent from an inferior 5 fees of office. 

NEBULOUS, or Cloudy, a term applied to cer¬ 

tain fixed ftars which fhew a dim hazy light; being lefs 

than thofe oftlie fixth magnitude, and therefore fcarce- 

ly vifible to the naked eye, to which at beft they only 

appear like little dufky fpecks or clouds. Through a 

moderate telefcope, thefe nebulous ftars plainly appear 

to be congeries or clufters of feveral little ftars. 

NECKAR Isle, a fmall barren ifland, or rather 

rock, difcovered by Peroufe in the Pacific Ocean. 

Though its fterility renders it of no importance in it- 

felf, its exa£t fituation muft be interefling to navigators, 

who are therefore obliged to the French Commodore 

for having afcertained its latitude to be 230 34' north, 

and its longitude to be i66°52'weft from Paris. From 

the foundings the Neckar feemed to be only the top or 

nucleus of a much more confiderable ifland, which, pro¬ 

bably from being compofed of a foft and diffoluble fub- 

ftance, the fea had gradually wafhed away. In pro¬ 

portion as the frigates left the fhore, the depth, which 

at the diftance of a mile was very little, gradually in- 

creafed, till, at the diftance of about ten miles, no bot¬ 

tom was found with a line of 150 fathoms ; and over 

the whole of that fhore the bottom confifted of coral 
and broken fhells. 

NEPAL, a kingdom of India, fituated to the north- 

eaft of the city of Patna, at the diftance of ten or 

twelve days journey. Within the diftance of four days 

journey from Nepal the road is good in the plains of 

Hindoftan, but in the mountains it is bad, narrow, and 

dangerous. At the foot of the hills the country is 

called Teriani; and there the air is very unwholefome 

from the middle of March to the middle of November; 

and people in their paflage catch a diforder called in 

the language of that country aul; which is a putrid 

fever, and of which the generality of people, who are 

attacked with it, die in a few days ; but on the plains 

there is no apprehenfion of it. Although the road be 

very narrow and inconvenient for three or four days at 

the pafles of the hills, where it is neceffary to crofs and 

recrofs the river more than fifty times, yet, on reaching 

the interior mountain before you defcend, you have an 

agreeable profpeft of the extenfive plain of Nepal, re- 

fcmbling .an amphitheatre covered with populous towns 

and villages : the circumference of the plain is about 

200 miles, a little irregular, and furrounaed by hills on 
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all fides, fo that no perfon can enter or come out of it 
without palling the mountains. L 

There are three principal cities in the plain, each of 
which was the capital of an independent kingdom ; the 

principal city of the three is fituated to the northward 

of the plain, and ds called Cafhmandu: it contains 

about 18,000 houfes; and this kingdom, from fouth to 

north, extends to the diftance of twelve or thirteen days 

journey as far as the borders of Tibet, and is almoft as 

extenfive from eaft to weft. The king of Cat’hmandu 

has always about 50,000 foldiers in his fervice. The 

fecond city to the fouth-weft of Cat’hmandu is called 

Lelit Pattan; it contains near 24,000 houfes. The 

third principal city to the eaft of Lelit Pattan is called 

B’hatgan: it contains about 12,000 families ; and is 

the metropolis of a diftn£t which extends towards 

the eaft to the dift&nce of five or fix days journey ; 

and borders upon another nation, alfo independent, 

called Ciratas, who profefs no religion. Befides thefe 

three principal cities, there are many other large and 

lefs confiderable towns or fortreffes ; one of which is 

Ttmu and another Cipoli\ each of which contains about 

8000 houfes, and is very populous. All tliofe towns, 

both great and fmall, are well built ; the houfes are < 

cofiftru&ed of brick, and are three or four ftories high; 

their apartments are not lofty ; they have doors and 

windows of wood well worked and arranged with great 

regularity. The ftreets of all their towns are paved 

with brick or ftone, with a regular declivity to carry 

off the water. In almoft every ftreet of the capital 

towns there are alfo good wells made of ftone, from 

which the water paffes througli feveral ftone canals for 

the public benefit. In every town there are large fquare 

varandas well built, for the accommodation of travellers 

and the public: thefe varandas are called Pali; and 

there are alfo many of them, as well as wells, in diffe¬ 

rent parts of the country for public ufe. There are 

alio, on the outfide of the great towns, fmall fquare re- 

fervoirs of water, faced with brick, with a good road to. 

walk upon, and a large flight of fteps for the convenience 
of thofe who choofe to bathe. 

# The religion of Nepal is of two kinds: the more an¬ 

cient is profeffed by many people who call themfelves 

Baryefu; they pluck out all the hair from their heads ; 

their drefs is of coarfe red woollen cloth, and they wear 

a cap of the fame; they are confidered as people of the 

religious order; and their religion prohibits them from 

marrying, as it is vvith the Lamas of Tibet, from which 

country their religion was originally brought; but in 

Nepal they do not obferve this rule, except at their 

difcretion. They have large monafteries, in which eve¬ 

ry one has a feparate apartment or place of abode. They 

obferve alfo particular feftivals, the principal of which 

is called Tatra in their language, and continues a month 

or longer according to the pleafure of the king. The 

ceremony confifts in drawing an idof, which at Lelit 

Pattan is called Baghero, in a large and richly orna¬ 

mented car, covered with gilt copper : round about the 

idol ftand the king and the principal Baryefus; and in 

this manner the vehicle is almoft every day drawn thro* 

fome one of the ftreets of the city by the inhabitants, 

who run about beating and playing upon every kind of 

inftrument their country affords, which make an incon¬ 
ceivable noife. 

Nepal 

The 
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Nepal. The other religion, the more common of the two, is 

-*-that of the Brahmens, and is the fame as is followed in 

Hindoftan, with the difference that, in the latter coun- 

♦ try, the Hindus being mixed with the Mahommedans, 

their religion alfo abounds with many prejudices, and is 

not flrictiy obferved; whereas in Nepal, where there are 

no Muffelmans (except one Cafhmirian merchant), the 

Hindu religion is prattifed in its greatefl purity : eve¬ 

ry day of the month they clafs under its proper name, 

when certain facrifices are to be performed and certain 

prayers offered up in their temples : the places of wor* 

fhip are more in number in their towns than are to be 

found in the mod populous and mod flourifhing cities 

of Chridendom; many of them are magnificent accord¬ 

ing to their ideas of architecture, and condruCted at a 

very confiderable expence ; fome of them have four or 

five fquare cupolas, and in fome of the temples two or 

three of the extreme cupolas, as well as the doors and 

windows of them, are decorated with gilt copper. 

In the city of Lclii Pattan the temple of Baghero is 

more valuable* on account of the gold, filver, and jewels 

it contains, than even the houfe of the king. Befides 

the large temples, there are alfo many fmall ones, which 

have flairs, by which a lingle perfon may afcend, on 

the outfide all around them ; and fome of thofe fmall 

temples have four fides, others fix, with fmall Hone or 

marble pillars polifhed very fmooth, with two or three 

pyramidal flories, and all their ornaments well gilt, and 

neatly worked according to their ideas of tade. On 

the outfide of fome of their temples there are great 

fquare pillars of fingle dones from twenty to thirty feet 

high, upon which they place their idols fuperbly gilt. 
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other, being in the utmod didrefs for want of money to 

pay his troops, ordered the vaults at Tolu to be open¬ 

ed ; and found in the fird vault more money, befides 

filver and gold idols, than he bad immediate occafion 
for. 

To the wedward alfo of the great city of Lclit Pat- 

tan, at the diflance of only three miles, is a cadle called 

Banga, in which there is a magnificent temple. No one 

of the miflionarics ever entered into this callle; becaufe 

the people who have the care of it, have fuch a fcrupu- 

lous veneration for the temple, that no perfon is permit¬ 

ted to enter it with his flioes on ; and the miflionaries, 

unwilling to fhew fuch refpedl to their falfe deities, ne¬ 

ver entered it. The author of this memoir, however, 

who a died as phyfician to the commandant, w as of courfe 

admitted within the cadle, and got a fight of the cele¬ 

brated temple, which he declares that for magnificence 
he believes fuperior to every thing in Europe. 

Befides the magnificence of the temples, which their 

cities and towns contain, there are many other rarities. 

At Cat’hmandu, on one fide of the royal garden, there 

is a large fountain, in which is one of their idols called 

Narayan. This idol is of blue done, crowned and 

fleeping on a mattrafs alfo of the fame kind of done, 

and the idol and the mattrafs appear as floating upon 

the water. This done machine is very large, being 

about 18 or 20 feet long, and broad in proportion, but 
well worked, and in good repair. 

In a wall of the royal palace of Cat’limandu, which 

is built upon the court before the palace, there is a great 

done of a lingle piece, which is about fifteen feet long, 

and four or five feet thick ; on the top of this great 
The greated number of their temples have a good done done there are feur fquare holes at equal didances from 

daircafe in the middle of the four fquares, and at the each other ; in the inlide of the wall they pour water 
. end of each flight of dairs there are lines cut out of 

done on both fides : around about their temples there 

are alfo bells, which the people ring on particular occa- 

fions ; and when they are at prayers, many cupolas are 

alfo quite filled with little bells hanging by cords in the 

infide about the didance of a foot from each other, which 

make a great noife on that quarter where the wind con¬ 

veys the found. There are not only fuperb temples in 

their great cities, but alfo within their cadles. 

To the eadward of Cat’hinandu, at the didance of 

about two or three miles, there is a place called Tolu, 

by which there flows a fmall river, the water of which 

is edeemed holy, according to their iuperditious ideas, 

and thither they carry people of high rank, when they 

are thought to be at the point of death : at this place 

there is a temple, which is not inferior to the bed and 

riched in any of the capital cities. They alfo have it 

on tradition, that at two or three places in Nepal va¬ 

luable treafures are concealed under ground ; one of 

thofe places they believe is Tolu; but no one is permit¬ 

ted to make ufe of them except the king, and that only 

in cafes of necedity. Thofe treafures, they fay, have 

been accumulated in this manner ; When any temple 

had become very rich from the offerings of the people, 

it was dedroyed, and deep vaults dug under ground 

one above another, in which the gold, filver, gilt cop¬ 

per, jewels, and every thing of value, were depofited. 

This was found to be actually the cafe when the mif- 

fionary, from whofe memoir this account of Nepal is 

taken, was at Cat'hmandu. One of the kings, or pre¬ 

tenders to the crown, who were then at war with each 
Sup*l. Vol, II. Part I. 

into the holes ; and in the court fide, each hole having 

a clofed canal, every perfon may draw water to drink. 

At the foot of the done is a large ladder, by which 

people afcend to drink ; but the curiofity of the done 

con fids in its being quite covered with characters of dif¬ 

ferent languages cut upon it. Some lilies contain the 

characters of the language of the country, others the 

characters of Tibet, others Perlian, others G vek, be¬ 

fides feveral others of different nations; and in the mid¬ 

dle there is a line of Roman characters, which appears 

in this form, AVTOMNEW INTER LHIVERT; 

but none of the inhabitants have any knowledge how 

they came there, nor do they know whether or not any 

European had ever been in Nepal before the mifiiona- 

ries, who arrived there only the beginning of the pre- 

fent century. They are manifedly two French names 

of feafons, with an Englifh word between them. 

There is alfo to the northward of the city of Cat’h¬ 

mandu a hill called Simbi, upon which are fome tombs 

of the Lamas of Tibet, and other people of high rank 

of the fame nation. The monuments are coudrudled 

after various forms : two or three of them are pyrami¬ 

dal, very high, and well ornamented; fo that they have 

a very good appearance, and may be feen at a confider¬ 

able diflance. Round thefe monuments are remarkable 

Hones covered with characters, which probably are the 

inferiptions of fome of the inhabitants of Tibet, whofe 

bones were interred there. The natives of Nepal not 

only look upon the hill as facred, but imagine it is 

protected by their idols ; and from this erroneous fup- 

pofition never think of dationing troops there for the 

P P defence 
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defence of it, although it be a poll of great importance, 

and only at a fliort mile’s diftance from the city. Du¬ 

ring the hoftilities, however, which prevailed when our 

author was in the country, this faered hill was fortified 

by one of the armies, who, in digging their ditches 

among the tombs, found confiderable pieces of gold, 

with a quantity of which metal the corpfes of the gran¬ 

dees of Tibet are always interred. 
The kingdom of Nepal our author believes to be ve¬ 

ry ancient, becaufe it has always preferved its peculiar 

language and independence. It was completely ruined, 

however, about thirty or forty years ago by the diffen- 

fions of its nobles, who, on the death of their fovereign, 

and, as it would feem, the extin&ion of the royal line, 

could not agree in their choice of a proper fucceffor. 

The confequence was, that different fovereigns were fet 

up by the nobles of different diftrids ; and thefe waged 

war with each other, with a degree of treachery and 

favage atrocity that has hardly a parallel in the annals 

of the world. Even the Brahmens, whom we are ac- 

cuftomed to confider as a mild and innocent people, 

were, in the civil wars of Nepal, guilty of the meaneft 

and bafeff villanies: they brought about treaties be¬ 

tween the rival fovereigns, and then encouraged him* 

whom they favoured, to maffacre the adherents of the 

other in cold blood. 
NEWTON (John), an eminent Englifh mathema¬ 

tician, was born at Oundle in Northamptorifhin?, 1622. 

After a proper foundation at fchool, he was fent to 

Oxford, where he was entered a commoner of St Ed¬ 

mund’s Hall in 1637. Ele took the degree of bachelor 

of arts in 1641 ; and the year following was created 

mailer, among ftveral gentlemen that belonged to the 

king and court, then refilling in the univerfity. At 

which time, his genius being inclined to aftronomy and 

the mathematics, he applied himfelf diligently to tliofe 

faiences, and made a great proficiency in them, which 

he found of fervice during the times of the ufurpatioH. 

After the reftoration of Charles II, he reaped the fruits 

of his loyalty ; being created dodpr of divinity at Ox¬ 

ford Sept. 166 i, he was made one of the king’s chap¬ 

lains, a* d redor of Rofs in Kertfordfhire, in the place 

of Mr John Toombes, ejeded for nonconformity. He 

held this living till his death, which happened at Rofs 

on Chriftmas-day 1678. Mr Wood gives him the cha¬ 

racter of a capricious and humourforne peifon : however 

that may be, bi3 writings are fufficient monuments of 

his genius and fkill in the mathematics. Thefe are, 

1. JJlronQmia Britannica, &c. in three parts, 1656, in 

4to. 2. Help to Calculation ; with Tables of Decli¬ 

nation, Afceafion, &c. 1657, 4to. 3. Trigonometria 

Britannica, in two books, 1658, folio; one compofed 

by our author, and the other tranflated from the Latin 

of Henry Gellibrand. 4. Chi Hacks centum Logarithmo- 

rum, printed with, 5. Geometrical Trigonometry, 1659. 

6. Mathematical Elements, three parts, 1660, 4to. 

7. A perpetual Diary or Almanack, 1662. 8. Defcrip- 

tion of the ufe of the Carpenter’s Rule, 1667. 9. E- 

phemerides, (hewing the Intereft and rate of Money at 

6 per cent. See. 166*]. 10. Chiliades centum Logarithm 

tnorum, et "Tabula Partium proport ton ahum, 1667. 11. 
The Rule of Intereft, or the cafe of Decimal Frac¬ 

tions, See. Part II. 1668, 8vo. 12. School Pallime for 

young Children, Sec. 1669, 8vo. 13. Art of pradical 

Gauging, Sec. 1669. 14. Introduction to the Art of 

Rhetoric, 1671. 15. The Art of Natural Arithme- Nicole, 
tic, in whole Numbers, and Fractions Vulgar and De- 

cimal, 1671, 8vo. 16. The Englifh Academy, 1677, 

8vo. j 7. Cofmography. 18. Introduction to Aftro¬ 

nomy. 19. Introduction to Geography, 1678, 8vo. *. D;<c? 

NICOLE (Francis), a very celebrated French ma-newedit. 
thematieian, was horn at Paris December 23. 1683. 

His early attachment to the mathematics induced M. 

Montmcrt to take the charge of his education ; and 

he opened out to him the way to the higher,geometry. 

He firft became publicly remarkable by detecting the 

fallacy of a pretended quadrature of the circle. This 

quadrature a M. Mathulon fo affuredly thought he had 

difeovered, that he depofited, in the hands of a public 

notary at Lyons, the fum of 3000 livres, to be paid to 

any perfon who, in the judgment of the Academy of 

Sciences, fhould demonftrate the falfity of his folution. 

M. Nicole, piqued at this challenge, undertook the tafk, 

and expofing the paralogifrn, the Academy’s judgment 

was, that Nicole had plainly proved that the redilineal 

figure which Mathulon had given as equal to the circle, 

was not only unequal to it, but that it was even great¬ 

er than the polygon of 3 2 fides eircumfcnbed about the 

circle. The prize of 3000 livres Nichole prefented to 
the public hofpital of Lyons. 

The Academy named Nicole, Eleve-Mechaniciany 

March 12. 1707 ; AdjunCl in 1716, Affociate in 1718, 

and Penfioner in 1724; which lie continued till his 

death, which happened the 18th of January 1758, at 

75 years of age. 

His works were all inferted in the different volume* 

of the Memoirs of the Academy of Sciences ; and are 

as follow ; 1. A General Method for determining the 

Nature of Curves formed by the Rolling of other Curves 

upon any Given Curve ; in the volume for the year 

1707. 2. A General Method for Re&ifying all Rou- 

lets upon Right and Circular Bafes, 1 708. 3. General 

Method of determining the Nature of thofe Curves 

which cut an Infinity of other Curves given in Pofition, 

cutting them always in a Conllant Angle, 1715. 4. So¬ 

lution of a Problem propofed by M. de Lagny, 1716.- 

5. Treatife of the Calculus of Finite Differences, x7 1 7. 

6. Second Part of the Calculus of Finite Differences, 

1723. 7. Second Sedicn of ditto, 1723. 8. Addi¬ 

tion to the two foregoing papers, 17 24. 9. New Pro- 

pofition in Elementary Geometry, 1725. 10. New So¬ 

lution of a Problem propofed to the Englifh Mathema¬ 

ticians, by the late M. Leibnitz, 1725. 11. Method of 

Summing an Infinity of New Series, which are not fum- 

mable by any other known method, 1727. 12. Trea¬ 

tife of the Lines of the Third Order, or the Curves of 

the Second Kind, 1729. 13. Examination and Refa¬ 

ction of fome Queftions relating to Play, 173c. 14. 

Method of determining the Chances at Play. 15. Ob- 

fervations upon the Conic Sedions, 1731. 16. Man¬ 

ner of generating in a Solid Body all the Lines of the 

Third Order, 1731. 17. Manner of determining the 

Nature of Roulets formed upon the Convex Surface of 

a Sphere ; and of determining which are Geometric 

and which are Redifiable, 1732. 18. Solution of a 

Problem in Geometry, 1732. 19. The Ufe of Series 

in refolving many Problems in the Inverfe Method of 

Tangents, 1737. 20. Obfervations on the Irreducible 

Cafe in Cubic Equations, 1738. 21. Obfervations up¬ 

on Cubic Equations, 1738.- 22. On the Trifedion of 
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?ieuwWid.an Angle, 1740. 23. On the Irreducible Cafe in Cu- 

v bic Equations, 1741. 24, Addition to ditto, 1743. 

25. His LafI Paper upon the fame, 1744. 26. Deter¬ 

mination, by Incommenfurables and Decimals, the Va¬ 

lues of the Sides and Areas of the Series in a Double 

Progreflion of Regular Polygons, inferibed in and cir- 

tumferibed about a Circle, 1747 *. 

NIEUWLAND (Peter), profeflor of mathematics 

and natural philofophy in the univerfity of Leyden, was 

born at Diemermeer, a village near Amflerdam, on the 

5th of November, 1764. His father, by trade a car¬ 

penter, having a great fondnefs for books, and being 

tolerably well verfed in the mathematics, inftru&ed his 

fon himfelf till he attained to his eleventh year. Young 

Nieuwland appears to have difplayed ftrong marks of 

genius at a very early period. When about the age of 

three, his mother put into his hand fome prints, which 

had fifty verfes at the botom of them by way of expla¬ 

nation. Thefe verfes (he read aloud, without any in¬ 

tention that her fon fiiould learn them ; and file was 

much furprifed fome time after to hear him repeat the 

whole from memory, with the utmoil corredtnefs, on 
being only fiiewn the prints. 

Before he was fev^n years of age he had read more 

than fifty different books, and in fuch a manner that he 

could frequently repeat paffages from them both in profe 

and in verfe. When about the age of eight, Mr Aeneae 

at Amflerdam, one of the greatefl calculators of the 

^ge, afked him if he could tell the folid contents of a 

wooden flatue of Mercury which flood upon a piece of 

clock-work. “ Yes (replied young Nieuwland), pro¬ 

vided you give me a bit of the fame wood of which the 

flatue was made ; for I will Cut a cubic inch out of it, 

and then compare it with the flattie.” Poems which 

(fays his culogifl) difplay the utmoil livelinefs of ima¬ 

gination, and which lie compofed in his tenth year, 

while walking or amufing himfelf near his father’s houfe, 

were received with admiration, and inferted in different 

poetical cohesions. 

Such an uncommon genius mull foon buril through 

thofe obftacles which confine it. Bernardus and Jeroni¬ 

mo de Bofch, two of the firfl and wealthieil men at 

Amflerdam, became young Nieuwlaiuls benefactors, 

and contributed very much to call forth his latent ta¬ 

lents. He was taken into the houfe of the former in 

his eleventh year, and he received daily inftru&ion from 

the latter for the fpace of four years. While in this 

fituation he made confiderable progrefs in the Latin and 

Greek languages, and he ftudied philofophy and the 

mathematics under Wyttenbach. I11 the year 1783 he 

tranfiated the two differtations of his celebrated inftruc- 

tors, Wyttenbach and de Bofch, on the opinions which 

the ancients entertained of the flate of the foul after 

death, which had gained the prize of the Tcylerian theo¬ 

logical fociety. 

From the month of September 1 784 to 1785, Nieuvv. 

land refided at Leyden as a {Indent in the univerfity, 

and afterwards applied with great diligence,-at Amfter- 

dam, to natural philofophy and every branch of the 

mathematics, under the direction of Profeflor Van Swin- 

den. He had feaveely begun to turn his attention to 

ehemiilry, when he made himfelf mailer of the theory 

of the much lamented Lavoifier, and could apply it to 

everyr phenomenon. He could read a work through 
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with uncommon quicknefs, and yet retain in his mind Nieuwland 

the principal part of its contents. 1 v 

Nieuwland's attention was directed to three principal 

purfuits, which are feldom united; poetry, the pure ma¬ 

thematics, and natural philofophy. In the latter part of 

his life he added to thefe alfo aftronomy. Among the. 

poems which he publifhed, his Orion alone has rendered 

his name immortal in Holland. Of the fmall effayrs which 

he publifhed in his youth, the two following are parti¬ 

cularly deferving of notice : 1. A comparative View of 

the Value of the different Branches of Science ; and, 2. 

The befl Means to render general, not learning, but 
Soundnefs of Judgment and Good Tafte. 

One of his great obje&s was to bring the pure ma¬ 

thematics nearer to perfe&ion, to clear up and conned 

their different parts, and in particular to apply them to 

natural philofophy and aftronomy. Cornelius Douwes 

difeovered an eafy method of determining the latitude 

of a place at fea, not by the meridian altitude of the 

fun, but by two obfervatious made at anyr other period 

of the day. This method, however, being ft ill imper¬ 

fect, Nieuwland turned his thoughts towards the im¬ 

provement of it, and in the beginning of the year 1789 

wrote a paper 011 the fubjedl, which he' tranfmitted to 

M. de Lalande at Paris, from whom it met with great 

approbation. In the year 1792, when Nieuwland re¬ 

fided two months at Gotha with Major Von Zach, thefe 

two learned men often converfed on this method of 

finding the latitude, and calculated the refult of obfer- 

vations which they had made with a fextant and an ar¬ 

tificial horizon. The above paper, enlarged by thefe 

obfervations, was inferted by Major Von Zach with 

Nieuwland’s name in the firft Supplement to Bode’s 

Altronomical Almanack, Berlin, 1793. 

This, however, was not the only ferviee which Nieuw¬ 

land endeavoured to render to aftronomy. It had been 

obferved by Newton, Euler, De la Place, and others, 

that the axes of the planets do not Hand perpendicular, 

but inclined, to the plane of their orbits ; and Du Se- 

jour, in his analytical treatife on the apparent motion 

of the heavenly bodies, coniiders it as highly probable 

that this phenomenon depends on fome phyfical caufe ; 

which, however, he does not venture to affign. Nieuw¬ 

land proceeded farther, and laid down principles, from 

which he drew this conclufion, that the above pheno¬ 

menon is intimately connected with the whole fyftem 

of attraction. On thefe principles he made calculations, 

the refult of which was exactly equal to the angle of 

the inclination of the earth’s axis to the plane of its 

orbit. Nieuwland communicated his difeovery with 

much modefty to the celebrated Profeflor Damen at 

Leyden, who propofed fome objections to it which dif- 

conraged Nieuwland, and induced him to revife his cal¬ 

culations with more accuracy. Major Von Zach tratil- 

mitted the paper which contained them to M. De la 

Place at Paris, and caufed it to be printed alfo, for the 

opinion of the learned, in the Supplement to Profeffor 

Bode’s A llronomical Almanack for the year 179-5. 

The writer of this article is-not acquainted either 

with the principles which this young aftronomer af- 

fumed, or with the calculations which he made from 

them ; but if lie holds gravitation to be effential to mat¬ 

ter, and the inclination of the axes of the planets to be 

the nectffary refult of the law of gravitation, he is un- 

f P 2 doubtedly 
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Nieuwland.doubtedly in an error. The axes of the planets are not 

all equally inclined, nor does the inclination vary in ex- 

adl proportion to the fquares of the diftances. 

Nieuwland’s talents and diligence foon recommended 

him to the notice of his country. In his twenty-fecond 

year, he was appointed a member of the commifiion" 

chofen by the College of Admiralty at Amfterdam for 

determining the longitude and improving marine charts. 

On this labour he was employed eight years, and un«* 

dertook alfo to prepare a nautical almanack, and to cal¬ 

culate the neeeflavy tables. The mathematical part was 

in general entrufted to Nieuwland ; but he afiifted alfo 

his two colleagues van Swinden and van Keulen, in the 

departments ailigned to them, with lueh afliduity, that 

mofl of the work publifhed on the longitude, together 

with the three additional parts, were the fruits of his 

labour. In the fecond edition of the explanation of 

the nautical almanack, he had 3lfo the principal fhare; 

and he was the author, in particular, of the explanation 

of the equation of time, the method of determining the 

going of a time piece, and of calculating the declination 

of the moon. 
Soon after Nieuwland engaged in this employment, 

it appeared as if his deftination was about to be chan-, 

ged. In the year 1787, he was chofen by the States 

of Utrecht to fucceed Piofeffor Hennert ; but on ac¬ 

count of certain circumftances this appointment did not 

take place. He was, however, invited to Amfterdam 

by the magiftrates of that city, to give ledfures on ma¬ 

thematics, aftronomy, and navigation. While in this 

fituation, he wrote his ufeful and excellent treatife on 

navigation, the firft part of which was publifhed at Am¬ 

fterdam in 1793? by George Hulft van Keulen ; and it 

is much to be wifhed that M. van Swinden would com¬ 

plete this work from the papers bequeathed to him by 

liis deceafed friend the author. 
In aftrcnomical purfuits, Nieuwland applied not only 

to the theoretical, but alfo to the practical part; and in 

this ftudy he was encouraged and afiifted by Major von 

Zach, with whom he refided fome time in the courfe of 

the year 17^2, and who inftrudled him in the proper 

life of the fextant. This affedlionate friend publifhed 

alfo all his obfervations and calculations in the before- 

mentioned Supplement to Bode’s Aftronomical Al¬ 

manack. 

In the year 1789, Nieuwland was chofen member of 

a learned foeiety whofe object was chemical experi¬ 

ments ; and fo apt was his genius for acquiring know¬ 

ledge, that in a little time lie made himfelf completely 

mailer of the theory of chemiftry. A proof of this is 

the treatife which he read on the 24th of May 1791, 

in the foeiety, diftinguifhed by the motto of Felix Me¬ 

rita, and which has been printed in the firft part of the 

New General Magazine (Niew Algemeen Magazyn). 

At the fame time he was able to examine the important 

difeoveries made by the foeiety, to aflift in preparing 

an account of them for the prefs, and to publifh them 

with fufficient accuracy in the French language. Three 

parts of this work appeared under the title of Re- 

eherches Phyfico-cbymiques. The firft part appeared in 

1792, and was afterwards reprinted in the Journal de 

Fhyfique. The fecond was publifhed in 1793? anc^ ^e 
fourth in 1794. Some letters of his on chemiftry may 

be found alfo in a periodical work called The MeJJenger 
( Letterhode). 

This ingenious and diligent man was of great fervice Nieuwland, 
alfo in the philofophical department to the above fo-v— 

ciety, Felix Mentis, of which he had been chofen a ti¬ 

tular member on the 15th of January 1788, and an ho¬ 

norary member on the 15th of March 1791. The pa¬ 

pers for which it was indebted to him are as follows :— 

1. On the Neweft Difeoveries in Aftronomy, and the 

Progrefs lately made in that Science, 1788. This is 

an extract from a Latin oration which he intended to 

deliver at Utrecht when he expected to fucceed Pro- 

feftbr Hennert.—2. On the*Figure of the Earth, 1798. 

—3. On the Courfe of Comets, and the Uncertainty 

of the Return of the Comet now Expected, 1790.— 

4. On the Nature of the Mathematics. The principal 

objedt of this paper was to illuftrate the idea, that the 

mathematics may be confidered as a beautiful and per¬ 

fect language.—5. On the Periodical Decreafe or In- 

creafe in the Light of Certain Fixed Stars, and Parti¬ 

cularly of the Star Algol, 1790.— 6. On the Solution 

of Spherical Trigonometry by Means of a New Inftru- 

ment Invented by Le Guin, 1791. M. le Guin ha¬ 

ving tranfmitted to the College of Admiralty at Am¬ 

fterdam an inftrument which might be ufed with great 

advantage in trigonometrical operations, and by which, 

in calculating the longitude, one could deduce the real 

from the apparent diftance, the admiralty charged 

Nieuwland to examine this inftrument *, and he found 

that it might be of excellent fervice for the above pur- 

pofe.—7. On the Relative Value or Importance of the 

Sciences, x79 r.—8. On the Syftem of Lavoifier, 1792, 

—9. On the Selenotopographia of Schroder, 1793.—. 

10. On what is Commonly Called Cultivation, Inftruc- 

tion, or Enlightening, 1793. 

Nieuwland had applied clofely to the mathematics, 

aftronomy, and navigation, for fix years ; during which 

time he made confiderable improvements in nautical 

charts, and filled up his vacant hours with the ftudy of 

philofophy and chemiftry. In the month of July 1793 

he was invited to the univerfity of Leyden, to be pro- 

feffor of philofophy, aftronomy, and the higher mathe¬ 

matics, in the room of the celebrated Damen ; and the 

admiralty of Amfterdam requelled him to continue his 

nautical refearches, which he did with great aftiduity 

till the period of his death. The only variation which 

he now made in his ftudies related to natural philofo¬ 

phy, for with the mathematics he was already fuffieient- 

ly acquainted. He applied therefore to the experi¬ 

mental part, and fpared no pains nor labour to become 

perfeft in it *, which would certainly have been the cafe, 

had he not been fnatched from fcience and his friends 

at the early age of thirty. He died of an inflammation 

in his throat, accompanied with a fever, on the 13th of 

November 1794. 

In his external appearance, Nieuwland was not what 

might be called handfome, nor had he ever been at 

pains to acquire that eafe of deportment which diftin- 

guifhes thofe who have frequented polite company. His 

behaviour and converfation were however agreeable, be- 

caufe he could difeourfe with facility on fo many fub- 

jects, and never wifhed to appear but under his real 

character. On the firft view one might have difeerned 

that he was a man of great modefty and the ftridleft 

morality. His father was a Lutheran, and his mother 

a baptift ; but he himfelf was a member of what is called 

the reformed church, u e. a Calvinift, and always /hew¬ 

ed 
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cd the utmoft refpedl for the Supreme Being both by 

—v-  his words and his adlions. 

NIGER, a large river in Africa, of which many er¬ 

roneous accounts have been publifhed, and among them 

that which we have given in the Encyclopedia Britan- 

nica. By Herodotus, Pliny, Ptolemy, and other an¬ 

cient authors, it is uniformly laid to flow from wejl to 

cojl, dividing Africa as the Danube divides Europe ; 

and from the report of the Africans, the firft of thefe 

authors calls it a large river abounding with crocodiles. 

In the twelfth century, however, Edrifi defcribes the 

Niger, which he calls the Nile of the negroes, as run¬ 

ning from eaji to wejl, and falling into the Atlantic 

Ocean ; and his account was univerfally adopted by fub- 

fequent writers, till its falfehood was difcovered by the 

African Aflbciation. From a number of concurring 

reports, Major Houghton was led to believe that the 

courfe of the Niger is from wejl to eajl, according to 

the moil ancient account; and the truth of thefe re¬ 

ports has been eftablifhed beyond all eontroverfy by Mr 

Park, who faw the Niger himfelf, and a cl 11 ally accom¬ 

panied it for many miles in its majellic courfe as laid 

down by Herodotus. 

This river rifes in or near the country of Manding 

(which fee in this Supplement), between the parallels of 

10 and 11 degrees of north latitude, and between the 

5th and 9th degree of well longitude, which compre¬ 

hends a'ftpace the moil elevated of all this portion of 

Africa. This is evident from the oppolite courfes of 

the three great rivers which rife in it. Thefe are the 

Gambia, which runs to the well north-weft; the Senegal, 

which runs to the north-weft ; and the Joiloa (a), or 

Niger, running to the eaft north-eaft. The head of the 

principal branch of the Senegal river is about 80 geo¬ 

graphical miles to the weft of that of the Niger; and 

the head of the Gambia is again about 100 miles weft 

of the Senegal. 
Mr Park traced the Niger to Silla, a confiderable 

town about 420 miles from its fource ; and it was there 

larger than the Thames at Weftminftcr. But 420 

miles are but a very fmall part of the courfe of the 

Niger, which doubtlefs receives many tributary ftreams 

before it reach Calftana, 700 miles farther eaftward, 

where there is every reafon to believe that it was view¬ 

ed by the ancient Romans. Our traveller collected at 

Silla what information he could from the Moorifh and 

Negro traders concerning the further courfe of this ma- 

jeftic ftream, as well as of the kingdoms through which 

it runs ; and the following notices he believes to be au 

authentic : 
Two fhort days journey to the eaftward of Silla, is 

the town of Jenne, which is fltuated on a fmall ifland 

in the river ; and is faid to contain a greater number of 

inhabitants than Sego itfelf, or any other town in Bam- 

barra. (See Sego, Suppl.) At the diftance of two 

days more, the river fpreads into a confiderable lake, 

called Dlbbie (or the dark lake); concerning the extent 

of which, all the information which our author could 

obtain was, that in crofting it, from weft to eaft, the 

canoes lofe fight of land one whole day. From this 

lake, the water iffues in many different ftreams, which 

terminate in two large branches, one whereof flows to* 

wards the north-eaft, and the other to the eaft ; but Ni?er, 

thefe branches join at Kabra, which is one day’s jour- 

ney to the fouthward of Tumbudloo, and is the port 

or fhipping-place of that city. The tradl of land which 

the two ftreams encircle, is called Jinbala, and is inha¬ 

bited by negroes; and the whole diftance, by land, from 

Jenne to Tumbudloo, is twelve days journey. 

From Kabra, at the diftance of eleven days journey, 

down the ftream, the river paffes to the fouthward of 

Houffa, which is two days journey diftant from the 

river. Of the further progrefs of this great river, and 

its final exit, all the natives with whom Mr Park con- 

verfed feemed to be entirety ignorant. Tneir com¬ 

mercial purfuits feldom induce them to travel further 

than the cities of Tombudtoo and Houffa ; and as the 

foie objedl of thofle journeys is the acquirement of 

wealth, they pay but little attention to the courfe of 

rivers, or the geography of countries. It is, however, 

highly probable that the Nigre affords a fafe and eafy 

communication between very remote nations. All our 

author’s informants agreed, that many of the negro 

merchants who arrive at Tumbu&oo and Houffa, from 

the eaftward, fpeak a different language from that of 

Bambara, or any other kingdom with which they are 

acquainted. But even thefe merchants, it would feem, 

are ignorant of the termination of the river ; for fucli of 

them as can fpeak Arabic, deferibe the amazing length 

of its courfe in very general terms, fa) mg only, that 

they believe it runs to the world's end. 

Major Rennel, by comparing a great many accounts 

of the progrefs of this river beyond Houffa, with the 

idea which prevails in that city of its termination, has 

fhewn it to be iri a very high degree probable, that the 

waters of the Niger have no dire A communication with 

the fea, but that they are fpread out into a great lake 

in Wangara and Ghana, and evaporated by the heat of 

the fun. See Wangara in this Supplement. 

NILE, the name of a celebrated river, which, as it 

has been deferibed in the Encyclopedia, fhould not have 

been introduced into this place, did we not think our- 

felves bound candidly to confefs that, in our opinion, 

its fources, at leaft thofe fources which were the objedls 

of ancient curiofity, have never yet been feen by any 

European. This feems to be proved, beyond the pol- 

fibility of eontroverfy, by Major Renrel in the Appen- 

dix to Mr Park’s Travels, ar.d by Mr Browne in his 

account of the Bahr eUabiad, and Dar-Fur or Soudan* 

See Soudan in this Supplement. 
Mr Bruce himfelf acknowledges that the Nile, which 

waters Egypt, is the confluence of two ftreams, and 

that the weftern ftream, which he, with others, calls 

Bahr-cl abiad, or the white river, is the largeft of the 

two. Were a man therefore to travel from Cairo up 

the banks of the Nile in quell of its fource, he would, 

doubtlefs, when he fhould arrive at the divifton of the 

river into two channels, continue his journey up the 

greater of thefe ; for what could induce him to turn 

alide with the lefts ? Not the name ; for neither the lefs 

nor the greater has by itfelf the name which, in Egypt* 

is given to both when united. The former, which un¬ 

doubtedly has its fource in Abyffinia, is there called 

the Abay or Abavi; and, in other countries through. 

which. 

(a) This is the negro name of the river, and fignifies thz great water.. 
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Nile winch it runs, the Bahr el-Afrek ; the latter is, from 

Nimig -as. *ts fOUrce to its junction with the Abay, called the 

1'1 * Bahr-ehabiad. Pliny believed that the Nile came .from 

the welt ; and Ptolemy fays exprefsly that its remote 

fource is in the mountains of the moon. But this Nile 

mull be the White River, which certainly rife's to the 

wellward of Abyflinia, and, according to Abutfeda, in 

the mountains of Komri or Kummeri ; which, in Ara¬ 

bic, fignifies lunar, being the adjective of Rummer, the 

moon. 

In perfedl conformity with this ancient account of 

the fource of the Nile, Mr Ledyard was told at Cairo 

by certain perfons from Dar-Fur, that this celebrated 

river has its coy fountains in their country, at the diflance 

of 55 days journey to the wellward of Senaar, which 

brings them to the Komri mountains of Abulfeda, who, 

as well as Ptolemy and Edrifi, places the head of the 

Nile in a quarter far removed from Abyflinia. Ptolemy 

has indeed mentioned both branches ; and while he de- 

fcribes the eallern in fuch a way as that it cannot be ta¬ 

ken for any other than the Abyfiinian branch, or the 

Nile of Bruce and the Portuguefe Jefuits, fpeaks of a 

larger branch flowing from a more dillant fource, fitua- 

* ted to the fouth-wefl. But this can be no other than 

Bruce’s white river, the Bahr-el-abtad of Ledyard and 

Browne. It is true, there is an apparent difference in 

the account given by thefe two laffc mentionred travellers 

of the country in which the Bahr*el abiad rifes; but it 

is a difference only apparent. Ledyard was told at 

Cairo that it rifes in Dar-Fur ; Mr Browne, who re¬ 

dded long in Dar-Fur, was there told, that the fources 

of the river are near to a place called Donga, the refi- 

d-ence of the chief or king of an idolatrous nation to 

the fouthward of Dar-Fur. It is to be ohferved, how¬ 

ever, that the flave-merchants who trade between Don- 

ga and Cairo are always attached to the Soudan or Dar- 

Fnr caravan ; and that therefore the perfons who told 

Ledyard that the Nile rifes in their country were pro¬ 

bably from Donga, though he took them for Furians 

from the name of their caravan. Mr Browne informs 

us that the country about Donga is very mountainous, 

■and that in the'fpot where the river rifes there are faid 

to be forty diftincR hills, which are called Kurnri. From 

them iflues a great number of fprings, that, uniting in¬ 

to one great channel, form the Bahr-el-abiad, which 

■fuffers the fame periodical iucreafe and diminution as 

the Nile in Egypt. The people of Donga are quite 

naked, black, and, as we have already obferved, idola¬ 

ters. Major Rennel places the mountains of the moon 

between 50 4c/ and 8° 10' N. Lat. and between 240 

30' and 30° 25' E. Long. Their latitude and longi¬ 

tude, as laid down by Mr Browne, are fornewhat, tho’ 

very little, different; whilfl Geefh, the fource of Bruce’s 

Nile, lies between the ioth and 1 ith degree of N. Lat. 

and in about the 37th degree of E. Long. 

NIMIQUAS, a nation, or, more properly, two 

tribes in South Africa, called by Vaillant the Left and 
Greater Nimiquas. 

The country of the Lefs Nimiquas extends in longi¬ 

tude from the mountains of Carnis to the fea on the 
welt, i. e. from 13° 25' to 180 25' call from London, 

and in latude from 28° 12' to 29° 36' fouth. From 

the information which our author could colledl, he 

thinks that the number of inhabitants throughout the 

whole of this tradl does not exceed 6000 fouls. Even 

] N I M 
this number is annually diminifhed by the frequent at- Nimiqm 

tacks of Boflnnen, and the aridity of the foil. Of ths^^ 

Bop men we have already given fuch an account as 

can leave no doubt of the deftrudive nature of their in- 

curfions ; and the foil mull be arid indeed, if it be true, 

as Vaillant affures us, that in the country of the Lefs 

Nimiquas rain never falls except when it thunders, and 

that thunder is fo rare as frequently not to be heard for 
the fpace of a whole year. 

For this want of rain our author accounts in a fatis- 

fadory maimer: “ The country (he fays) having nei¬ 

ther forefls nor lofty mountains to arrefl the clouds, 

thofe which come from the north pafs freely over it, and 

proceed on to Camis, where they burll and fall, either 

in rain in the valleys, or in fnow on the fummits of 

thefe mountains, which are the loftiell throughout the 

fouth of Africa ” The country is of courfe not fruit¬ 

ful, and its fterility obliges the inhabitants frequently 

to change their refidence, fo that they are the mod wan¬ 

dering of all the Hottentot tribes. In this barren re¬ 

gion the Dutch colonifls fuppofe that gold mines may 

be found ; but our author discovered among the hordes 

no traces of this metal, though he found many indica¬ 
tions of rich copper mines. 

The Lefs Nimiquas, though of a tolerable ftature, 

are not fo tall as their neighbours to the eaftward ; and 

indeed Vaillafit affirms, that the people to the eafl in 

the fouthern part of Africa are much fuperior to thofe 

of the well both in moral and phyfical qualities, while 

the animals are far inferior. The Lefs Nimiquas are 

great believers in witchcraft; and our author gives a 

ridiculous account of an interview that he had with an 

old witch named Kakoes, who had a complete afeen- 

dency, not only over the whole horde, but alfo over the 

favage Bofhmen. Thefe robbers, he fays, never at¬ 

tempted to plunder the territory where (he took up her 

reiidence ; and fhe has been known, when their thefts 

came to her knowledge, to proceed alone, and unguard¬ 

ed, to their retreats in the midft of the woods, to threat¬ 

en them with her vengeance, and thus compel them to 

a reflitution of the flolen property. All her influence, 

however, over her own tribe, could procure for our au¬ 
thor and his attendants only fix fheep. 

The women of the horde received his Hottentot3 

with great kindnefs; and petinitted them to difeover 

very lingular charms, of which it is needlefs here to in- 

fert a defeription. Among tin’s people he faw abun¬ 

dance of bracelets, necklaces, and ear-rings of copper ; 

and fome of thefe ornaments were fo well made and 

finely polifhed, that they mull have been manufactured 

in Europe, and the fruits of an intercourfe with the 

whites. But he faw feveral others, which, from their 

grotefque fliape and rude workmanfhip, evidently ffiewed 

that they were fabricated by the favages themfelves. 

“ Thefe ornaments (fays he) are worn by the Nimi¬ 

quas in the fame manner as by the other favages ; yet 

1 obferved among them fome whimlical peculiarities. I 

have feen perfons with fix ear-rings of the fame fliape' 

in one ear, and none in the other : I have feen fome 

with bracelets from the wrift to the elbow on one arm, 

while the other arm was bare: I have feen others with 

one fide of the face painted in compartments of various 

colours, while on the other fide both the colours and 

figures were different. In general, I obferved great 

propenfity to ornaments among the Lefs Nimiquas; 
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ttmiqua*, f0r their kroffes and all their garments were plentifully any queftions were afked on 

-""-v * covered with glafs and copper beads, ftrung on threads, 

and fattened on every part of their drefs. They even 

wore them in their hair, which was plattered with 

greafe in the mod difgufting manner. Many had their 

heads covered with a reddifh incruftation, eompofed of 

greafe and a powder refembling brick-dull, with which 

their hair was fo palled together, that you would have 

fvvorn it to be a cap of red mortar. Thofe who had it 

in their power to difplayvthis luxury of drefs, were as 

proud as are our petits-maitres, when they can fhake a 

head loaded with powder, perfume, and pomatum. The 

nuyp-lros> or Ihort apron, of the women, was adorned 

with rows of glafs-beads hanging down to their feet ; 

in other refpeds they were drelfed like the other Hot¬ 
tentots. ” 

The country of the Greater Nimiquas is placed by 

the author in nearly the fame longitude with that of the 

Lefs, and between 250 and 28Q fouth latitude. It is 

barren like the other ; but the people are much taller, 

being generally about five feet ten inches high. The 

men are dull and ftupid, but the women are lively and 

extremely amorous ; and both men and women are com¬ 

paratively handfome and of a (lender make. Extrava¬ 

gantly' addiAed to fmoking tobacco, the youg girls 

bartered their favours for a Angle pipe ; and as Vail- 

lant w'as chief of the caravan, a white, and pofleflbr of 

tobacco of much better quality, many advances were 

made to him. “ I have no doubt (fays he) but I 

might have formed, for a few pipefuls only, an alliance 

with every family in the horde. I was even prefled fo 

clofely, as to be obliged to employ fome reliftance : 

but, at the fame time, I mull eonfefs, that my refufals 

were given in fuch a way as not to ofFend ; and they 

who, in confequence of their advances, had been expo- 

fed to them, having fooil foihid other arrangements to 

make, did not (hew me the lefs friendfhip. I mull here 

add, that the girls alone appeared to me thus free ; 

while the married women on the contrary were modell 

and referved. This is a chara&erillie difference, which 

diftinguifhes the Greater Nimiquas from the Hottentot 

people in general ; as likewife does the low cringing 

air theyaffume when they have any thing to alk.” 

It has been faid by Kolben, that the Nimiqua wo- 

men, when they bear twins, deltroy one of the infants; 

but Vaillant allures 11s that this is a falsehood, as is like¬ 

wife another tale which is current hi the colony. It 

has been faid that the fathers, to (how what affection 

they bear their children, feed their eldeit in a particu¬ 

lar manner, as being of right the flrlt object of paternal 

care. For this purpofe they put him in a coop as it 

were ; that is, they Ihut him up in a trench made un¬ 

der their hut, where, being deprived of motion, he lofts 

little by perfpiration, while they feed and cram him in 

a manner with milk and greafe. By degrees the child 

fattens and gets as round as a barrel ; and when he is 

come to fuch a ftate as not to be able to walk, but to 

bend under his own weight, the parents exhibit him to 

the admiration of the horde ; who from that period 

conceive more or lefs efteem and confideration for the 

family, according as the monfter has acquired more or 

lefs rotundity. 

Such was the account given to our author by a man 

who affirmed that he had been an eye-witnefs of this 

mode of cramming the heir-apparent ; but whenever 

1 Z 
the fubje£l of the Nimi- Nimiquas- 

quas themfelvcs, the perfons addrefled were ready to jl. 
laugh in our author’s face. “ Still (fays he), as it ap- . iz<^iu ‘i 

peared ftrange to me, that a man (honld talk of what 

he had feen, when he had in reality feen nothing ; as 

it was poffible that the fable might have fome founda. 

tion, without being true in all particulars — I was wil¬ 

ling to convince myfelf what could have given rife to it ; 

and every time I vifited a horde, I took care, under 

different pretences, to examine, one after another, all 

the huts of the kraal, and to afk which was the eldeit 

child of the family : but I nowhere favv any thing that 

indicated either this pretended coop, or this pretended 
cramming.” 

The Nimiquas are great cowards ; yet, like the fur¬ 

rounding nations, they have their aflagays and poifoned 

arrows ; and, like them, can handle thefe arms vvitli 

dexterity. They poflefs alfo tliofe war oxen, fo for¬ 

midable in battle, and fo favourable to the cowardice 

or inactivity of the combatants. They have even a pe¬ 

culiar implement of war, which their neighbours have 

not. This is a large buckler, of the height of the per- 

fon who bears it, behind which the Nimiqua can com¬ 

pletely conceal himfelf. But, befide that his natural 

apathy prevents him from giving or taking offence, lie 

is in reality puflllanimous and cowardly from the colj- 

nefs of his difpofition. To utter only the name of 

Hou%ouana before him is fufficient to make him trem¬ 

ble. See Houzouanas in this Suppl. 

Notwithftanding his frigidity, the Nimiqua is not in- 

fenfible to pleafure. He even feeks with avidity thofe 

which, acquiring but little exertion, are capable of agi¬ 

tating him and procuring agreeable fenfations. Their 

mnfical inllruments are the fame as thofe of the other 

Hottentots ; but their dancing is very different, and 

refembles the temper of the nation. If the counte¬ 

nance have received from nature features that can ex- 

prefs our paffions, the body alfo has its attitudes and 

movements that paint our temper and feelings. The 

dance of the Mimiqua is frigid like himfelf, an d fo de¬ 

void of grace arid hilarity, that, were it not for the ex¬ 

treme gaiety of the women, it might be called the dance, 
of the dead. 

Thefe tortolfes, to whom dancing is a fatigue, (hew 

little eagernefs for any thing but wagers, games of cal¬ 

culation and chance, and all the fedentary amufements 

which require patience and reflection, of which they 
are more capable than they are of motion. When our 

author, with great propriety, prohibited gaming in ffis 

camp, the Nimiquas* who had (lai 1 long with him, 
took their departure. 

NITTA, a fpecies of the Mimosa, which flourifhes 

on the banks of the Senegal in Africa. It is valuable 

to the inhabitants for its fruit, the pods of which are 

long and narrow', containing a few black feeds envelo¬ 

ped in a line mealy powder, of a bright yellow colour, 

which refembles the Hour of fulphur, and has a fu>eet 

mucilaginous tafte. When eaten by itfelf it is clammy ; 

but when mixed with milk or water, it conllitutes a 

very pleafant and nouiifhfug food, fupplying the place 

of corn to the negroes.—Park's Travels. 

NIZOLIUS (Marius), a grammarian of Italy, who 

by his wit and erudition contributed much to the pro¬ 

motion of letters in the iGh century. He publilhed, 

in 1553, Lib. 4. De verb Principiis et vera Ratione 

philojb- 
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Kodurml phtlofophandi, contra Pfeudo philofopho/• In this work 

he attacks, with much vivacity, the fchoolmen, not on¬ 

ly for the barbarifm of their terms, but for many ridi¬ 

culous opinions which they held. Leibnitz was fo 

ftruck with its folidity and elegance, that, to expofe 

the obflinacy of thofe who were zeaioufly attached to 

Ariftotle, he gave a new edition of it, with critical 

notes of his own, 1670, in ^to. Nizolius publifhed al- 

fo Thefaurus Clceronianus, five Apparatus Lingua La¬ 

tina e Scriptis Tullii Giceronis colled us, in folio. This 

is a good Latin didlionary, compofed of the words and 

exprefiions of Cicero ; to which, it feems, Nizolius 

fhewed as much bigotry as the fchoolmen to their no¬ 

tions ; and fell under the character of thofe pedants 

whom Erafmus has ridiculed in his Ciceronianus, We 

do not find the year either of his birth or death. 

NOCTURNAL arch, is the arch of a circle de- 

fcribed by the fun, or a ftar, in the night. 

JBlog. Dic¬ 

tionary, 

mal 

II 
Nael. 

1 N U E 
NQNAGESIMAL, or Nonages! mal Degree, cal N^nagefi- 

led alfo the Mid heaven, is the higheft point, or 90th 

degree of the ecliptic, reckoned from its interfedtion 
with the horizon at any time ; and its altitude is equal 

to the angle that the ecliptic makes with the horizon 

at their interfecfion, or equal to the diflance of the ze¬ 

nith from the pole of the ecliptic. It is much ufed in 
the calculation of folar eclipfes. 

NONAGON, a figure having nine fides and angles. 

In a regular nonagon, or tlm whole angles and fides 

are all equal, if each fide be 1, its area will be 6.1 8 1 8242 

= | of the tangent of 70°, to the radius 1. 

NORMAL, is ufed fometimes for a perpendicu¬ 

lar. 

NUEL, or Newel, the upright poft about which 

flairs turn, being that part of the ftaircafe which fuf- 

tains one end of the ileps. 

o. 
/^\ASIS (plur. Oases), a fertile fpot in the mid ft of 

a fand defart. In the Sahara, or Great Defart 

of Africa, there are many Oafes of exreme fertility. 

OBLATE, flatted or fhortened ; as an oblate fphe- 

roid, having its axis fhorter than its middle diameter; 

being formed by the rotation of an ellipfe about the 

fhorter axis. 

OBLIQUE ascension, is that point of the equi- 

nodtial which rifes with the centre of the fun, or flar, 

or any other point of the heavens, in an oblique 

fphere. 

Oblique Circle, in the ftereographic projedlion, is any 

circle that is oblique to the plane of projedlion. 

Oblique Defcenfion, that point of the equinodlial 

which fets with the centre of the fun, or ftar, or other 

point of the heavens, in an oblique fphere. 

Obliqiie Force, or Percujfion, or Power, or Stroke, 

is that made in a diredlion oblique to a body or plane. 

It is demonftrated, that the effedl of fuch oblique force, 

&c. upon the body, is to an equal perpendicular one, 

as the fine of the angle of incidence is to radius. 

OBLONG spheroid, is that which is formed by 

an ellipfe revolved about its longer or tranfverfe axis; 

in contradidlion from the oblate fphernid, or that 

which is flatted at its poles, being generated by the re¬ 

volution of the ellipfe about its conjugate or fhorter 

axis. 

OBSERVATORY, portable. See Astrono¬ 

my, n° 504, Encycl. 

OCCIDENT equinoctial, that point of the ho¬ 

rizon where the fun fets, when he croffes the equinoc¬ 

tial, or enters the fign Aries or Libra. 

Occident EJlival, that point of the horizon where 

the fun fets at his entrance into the fign Cancer, or in 

our fummer when the days are longeft. 

Occident Hybernal, that point of the horizon where 

the fun fets at midwinter, when entering the fign Ca- 0^ant 

pricorn. Odour. 

OCTANT, the eighth part of a circle. v—-v— 

ODD, in arithmetic, is faid of a number that is not 

even. The feries of odd numbers is 1, 3, 5, 7, &c. 

ODDLY-odd. A number is faid to be oddly-odd, 

when an odd number meafures it by an odd number. 

So 15 is a number oddly odd, becaufe the odd number 

3 meafures it by the odd number 5. 

ODOUR, that quality of certain bodies which ex¬ 

cites the fenfation of firvell. In the Annales de Chimie, 

Vol. XXI. p. 254, we have a detailed account of cer¬ 

tain experiments made by M. Benedidl Prevoft of Ge¬ 

neva, with a view to render the emanations of odorant 

bodies perceptible to fight. The account is by much too 

long for a work like ours ; efpecially as we feel not our- 

fclves inclined to attribute to the experiments all the 

importance which feems to have been allowed to them 

by the firft clafs of the French National Inftitute. We 

(hall therefore ftate only a few of them, which feem 

moft to favour the author's hypothefis. 

1. A concrete odorant fubilance, laid upon a wet 

glafs or broad fauccr covered with a thin ftratnm of 

water, immediately caufes the water to recede, fo as to 

form a fpace of feveral inches around it. 

2. Fragments of concrete odorant matter, or fmall 

morfels of paper or cork, impregnated with an odorant 

liquor, and wiped, being placed on the furface of wa¬ 

ter, are immediately moved by a very fwift rotation. 

Romieu had made this obfervation on camphor, and er- 

roneoufiy attributed the effedl to eiedlricity. The mo¬ 

tion was perceptible even in pieces of camphor of feveu 

or eight gros. 

3. An odorant liquor being poured on the water, 

flops the motion till it is difiipated by evaporation. 

Fixed oil arrefts the motion for a much longer time, 
and 
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Odour, and until the pellicle it forms on the water is taken 
—'Y~“' off. 

4. When the furface of the water is cleaned by a 
leaf of metal, of paper, or of glafs, plunged in and 

withdrawn fucceflively until the pellicle is removed, the 

gyratory motion is renewed. If a piece of red wax or 

of taper be dipped in water, and the drops fhaken off 

into a glafs of water containing odorant bodies in mo¬ 

tion, the movement will be flopped. The lame effeft 
is not produced by metal. 

5. A morfel of camphor, plunged to the depth of 

three or four lines in water without floating, excites a 

movemeut of trepidation in the furrounding water, 

which repels fmall bodies in its vicinity, and carries 
them again to the camphor by Harts. The author 

concludes, that an elaflic fluid efcapes from the odo¬ 

rant body in the manner of the fire of a fufee or the 
difeharge of fire-arms. 

6. When there is a certain proportion between the 

height of the water and that of the fmall fragment of 

camphor, the water is brifkly driven off, returns again 

to the camphor, and again retires, as if by an explofion, 

the recoil of ^hich often caufes the camphor to make 
part of a revolution on its axis. 

7. Camphor evaporates thirty or forty times more 

fpeedily when placed upon water, than when entirely 
furrounded with air. 

8. Camphor, during the aft of diffipation in the air, 

preserves its form and its opaque whitenefs ; upon wa¬ 

ter it is rounded, and becomes tranfparent as if it had 

undergone a kind of fuflon. It may be inferred, that 

this arifes from the acquired motion, which caufes it to 
prefent a greater furface to the air. 

9. When fmall pieces of camphor are plunged in wa¬ 

ter, the camphor becomes rounded and tranfparent, 

does not acquire any motion, and its difiipation is lefs 

perceptible than in the air. The concurrence of air 

and water is therefore neceffary to difengage the fluid 

which is the caufe of the motion and total difiipation 
of odorant bodies. 

10. I he motion of odorant bodies upon water decays 

and ceafes fpontaneoufly at the end of a certain time ; 

becaufe the water having then contracted a ftrong fmell, 

the volatilization takes place in all the points of its fur¬ 

face ; and the fmall mafs being thus furrounded by the 

odorant fluid, which is no longer air, diflolves, as in 

the ordinary odorant fluids, without forming the ga- 

feous jet which is the caufe of the motion. The au¬ 

thor compares the volatilization of the aromatic fub- 
flance to a combuftfon excited by water. 

M. Prevoft hopes, that thefe, and other experiments 

which he explains, will contribute to the theory of 

odours, which fo nearly refembles that of the gafes. 

He does not flatter himfelf with having exhaufted this 

fubjeft, but confiders his difeoveries as the means of 

rendering odour perceptible by water, not only to the 

fight, but even to the touch, as are likewife the vibra¬ 

tions of fonorous bodies. Men deprived of the fenfe 

of fmell, and even the blind, according to him, may in 

this manner diftinguifli odorant bodies from thofe which 

have no fmell. ‘‘ Perhaps (fays he) this kind of odo- 

rofeope may, by improvement, become an odorimeter, 

The exceptions, fuch for example as that of the ceru¬ 

men of the ears, which produces much effect on water 

without being perceptibly odorant, and that of the 
Suppl. Voi». II. Part I. 
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fingers when hot or moift, arc merely apparent ; for if Odour, 

our fenfes do not in thofe cafes difeover odour, thofe of — 

animals more powerfully energetic, fuch as the dog, 

perceive and diftinguifli individuals by its peculiar cha- 

rafter. The odorofeope may afford the information 
which is wanting refpefting thefe effluvia. Thus it is 

that the fat of game, the fmell of which is nearly to us 

imperceptible, is very much fo to dogs, and exhibits 
fenhble marks by the odorofeope.^ 

Profeffor Venturi of Modena, who heard Prevoft’s 

memoir read in the National Inftitute, had himfelf made 

fome experiments with camphor kept feparately in the 
air, in the water, and at the furface of the water; 

whence he deduces, that the moft aftive virtue for dif- 

folving camphor refides at that part where both the 

air and the water touch the camphor at the fame time. 

Hence he explains why, in like cireumftances, camphor 
evaporates more quickly in a moift than in a dry air; 

and why the Hollanders ufe water in their procefs for 
fubliming this fubllance. 

It might be thought that the camphor was decom- 

pofed at the furface of the water ; that the water might 

feize the acidifying part, which renders the camphor 

concrete; and that the volatile part is dfflipated in the 

atmofphere. The author rejefts this notion. He 

thinks that water with camphor floating on its furface 

becomes charged with no more than a very fmall por¬ 

tion : 1. Becaufe in thefe cireumftances the water ac¬ 

quires the fame tafte and fmell of camphor as it ob¬ 

tains when a fmall quantity of this fubftance is kept 

plunged in the fame fluid. This water, by expofure to 

the air, lofes the qualities with which it had been char- 

ged, and becomes infipid, and without fmell. 2. Be¬ 

caufe when the water is faturated with all it can take 

up, the diilipation of the camphor continues at its fur¬ 

face as before. 3. Becaufe the aerial emanations of 

camphor made at the furface of water do themfelvea 
cryftallize into camphor. 

Camphor at the furface of the water does nothing, 

therefore, but diflolve ; and when diffolved at the ordi¬ 

nary temperature of the atmofphere, it is not at flrft in 

the flate of vapour as has been thought. It is Amply 

a liquid which extends itfelf over the furface of water 

it fell ; and by this means coming into contact with a 

great furface of air, it is afterwards abforbtd and eva¬ 

porated. This is proved by the following fafts: i. The 

folution of camphor at the furface of water is more ra¬ 

pid in proportion to the extent of the furface. In nar¬ 

row veffels, the feftion of the column would not be 

completed in ten days, even though the water might be 

extremely pure. • 2. When tire column of camphor has 

projecting parts, the liquid-may be feen iffu'ing by pre¬ 

ference front certain points of the column, covering the 

furface of the water, and driving fmall floating bodies 

before it, in the fame manner as floating bodies go and 

return in a bafon into which the water of a canal enters 

with rapidity. 3. If a fmall piece of camphor, already 

wetted at one end, be brought near the edge of water 

contained in a broad faucer, and be made to touch the 

fancer itfelf, it depofits a vifible liquor, which is oily; 

and by attaching itfelf to the faucer, deftroys the adhe- 

fion between the veflel and the border of the water, fo 

that the water retires on account of the affinity of’ag¬ 

gregation, which not being oppofed by the attraaion 

of the faucer, caufes the water to terminate in a round 

Qjt edge. 
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Odour, edge. If you remove the piece of camphor, the water 
CEcono- noj. re^urn to its place until the oily fluid is evapo- 

rated. 4. In the fame manner, when the column of 

camphor is half immerfed in the water, the oily liquor 

which iffues forth dedroys the adhefion of the water to 

the column, and produces a fmall furrounding cavity. 

The folution Hops, or is retarded for a moment, until 

the fluid, extending itfelf over the water, becomes eva¬ 

porated : the water then returns to its place, and touch¬ 

es the fame part of the camphor; the folution begins 

again, and in this manner the procefs is effe&ed by al¬ 

ternations of contadl and apparent repulfion. 
Of thefe memoirs by Prevoff and Venturi, the Eng- 

lifh reader will find accurate and full tranflations in the 

firfl volume of Nicholfon s Philofophical Journal, toge¬ 

ther with fome judicious obfervations on them by the 

editor, which we fhall take the liberty to adopt.. “ The 

philofophical confideration of odorant bodies is fome- 

what obfcured by the old method of generalizing, or 

referring the properties of bodies to fome didinft prin¬ 

ciple or thing fuppofed capable of being feparated from 

the body itfelf. Thus the odours of bodies have been 

fuppofed to'depend on a fubdance imagined in a loofe 

way to be common to them all and feparable from them. 

Hence the terms, principle of fmcll, fpiritus re&or, and 

even in the modern nomenclature we find aroma. There 

does not in efleft feem to be any more reafon to infer 

the exigence of a common principle of fmell than of 

fade. The fmell of ammoniac is the a&ion of that gas 

upon the organ of fenfe; and this odorant invifible 

matter is exhibited to the fight when combined with an 

acid gas. But in the fame manner as ammoniac ema¬ 

nates from water, and leaves mod part of that fluid be¬ 

hind, fo will the volatile parts of bodies be mod emi¬ 

nently productive of this action ; and very few, if any, 

natural bodies will be found which rife totally. The 

mod driking cheumdance in the effect is, that an act 

of fuch power fflould be attended with a lofs by exha¬ 

lation which is fcarcely to be appreciated by weight, 

or in any other method during a fflort interval of time. 

But we know fo little of nervous action, and of other 

phenomena of electricity, of galvanifm (See Galva¬ 

nism in this SuppL), Or even of heat, which drongly 

affect the fenfes, but elude admeafurement by gravita¬ 

tion, that the difficulty of weighing the effluvia of odo¬ 

rant bodies becomes lefs adonifhing.” 
(ECONOMISTS, a fe<t of philofophers in France, 

who have made a great noife in Europe, and are gene¬ 

rally believed to have been unfriendly to religion. The 

founder of this feet was a Dr Duquefnai, who had fo 

well infinuated himfelf into the favour of Louis XV. 

that the king lifed to call him his thinker. The feet 

was called ceconomijls, becaufe the oeconomy and order 

to be introduced into the finances, and other means of 

alleviating the didreffes of the people, were perpetually 

in their mouths. The Abbe Barruel admits, that there 

may have been fome few of them who directed their 

{peculations to no other object ; but he brings, very 

fufficient proof that the great aim of the majority of 

the fed was to eradicate from the minds of the people 

all reverence for divine revelation. 
“ Duquefnai (fays he) and his adepts had more ef- 

pecially undertaken to perfuade their readers, that the 

country people, and mechanics in towns, were entirly 

deditute of that kind of inftru&ion neceffary for their 

profeffions ; that men of this clafs, unable to acquire CEcorg,, 

knowledge by reading, pined away in an ignorance milB* 

equally fatal to themfelves and to the date ; that it wa$ ” v 

neceffary to edablifli free fchools, and particularly 

throughout the country, where children might be 

brought up to different trades, and indru&ed in the 

principles of agriculture. D’Alembert, and the Vol- 

tairean adepts, foon perceived the. advantages they could 

reap from thefe edablifhments. In union with the ceco- 

nomids, they prefented various memorials to Louis XV. 

in which not only the temporal but even the fpiritual 

advantages of fuch edablifhments for the people are 

drongly urged. The king, who really loved the people, 

embraced the project with warmth. Fie opened his 

mind on the fubjeft to Mr Bertin, whom he honoured 

with his confidence, and had entruded with his privy 

purfe and it was with great difficulty that this minider* 

could convince him of the dangerous defigns of the fe£L 

“ Determined (fays he) to give the king pofitive 

proof that the ceconomids impofed upon him, I fought 

to gain the confidence of thofe pedlars who travel 

through the country^ and expofe their goods to fale irv 

the villages, and at the gates of country feats. I fuf- 

pe&ed thofe in particular who dealt in books to be no¬ 

thing lefs than the agents of philofophifm with the 

good country folks. In my excurfions into the coun¬ 

try I fixed my attention above all on the latter. When 

they offered me a book to buy, I quedioned them what 

might be the books they had ? Probably catechifms cr 

prayer-books ? Few others are read in the villages? At 

thefe words I have feen many fmile. No, they anfwer- 

ed, thofe are not our works ; we make much more 

money of Voltaire, Diderot, and other philofophic wri¬ 

tings. What ! faid I; the country people buy Voltaire 

and Diderot ? Where do they find the money for fucK 

dear works ? Their condant anfwer was, we have them 

at a much cheaper rate than prayer-books; we can fell 

them at ten fols (yd.) a Volume, and have a pretty pro¬ 

fit into the bargain. Quedioning fome of them dill 

farther, many of them owned that thofe books cod 

them nothing; that they received whole bales of them 

without knowing whence they came, but being Amply 

defired to fell them in their journeys at the lowed 

price. 
“ Lotus XV. warned by the difeovery made by his 

minider, was at length fatisfied that the edablifhment 

of thefe fchools, fo much urged by the confpirators*, 

would only be a new indrument of fedu&ion in their 

hands. Fie abandoned the plan ; but, perpetually ha- 

raffed by the protecting fophifters, he did not drike at 

the root of the evil, and but feebly impeded its pro- 

grefs. The pedlars continued to promote the meafures 

of the confpirators ; yet this was but one of the infe¬ 

rior means employed to fupply the want of their free 

fchools, as a new difeovery brought to light one far 

more fatal. 
“ About the middle of the month of September 

1789, little more than a fortnight antecedent to the a- 

trocious 5th and 6th of October, at a time when the 

conduct of the National Affembly, having thrown the 

people into all the horrors of a revolution, indicated 

that they would fet no bounds to their pretenfions, Mr 

Le Roy, lieutenant of the King’s hunt, and an acade¬ 

mician, being at dinner at the lioufe of Mr D’Ange- 

villiers, intendant of the buildings of his majedy, the 
conver- 
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Econo- conversation turned on the difafters of the revolution, 
mills, and on thofe that were too clearly to be forefeen. Din- 

ner over, the nobleman above-mentioned, a friend of Le 

Roy, hurt at having feen him fo great an admirer of 

the fophifter<?, reproached him with it in the following 

exprefiive words : Well! this, then, is the work of Philo- 

fophy ! Thunderllruck at thefe words—Alas ! cried the 

academician, to whom do you fay fo ? I know it hut too 

welly and I Jhall die of grief and remorfe ! At the word 

remorfe, the fame nobleman queftioned him whether he 

had fo greatly contributed towards the revolution as to 

upbraid himfelf with it in that violent manner? ‘ Yes 

(anfwered he), I have contributed to.it, and far more 

than I was aware of. I was fecretary to the committee 

to which you are indebted for it ; but I call heaven to 

witnefs, that I never thought it would go to fuch 

lengths. You have feen me in the king’s fervice, and 

you know that I love his perfori. I little thought of 

bringing his fubje&s to this pitch, and fJhall die of grief 

and remorfe /’ 
“ Preffed to explain what he meant by this commit¬ 

tee, this fecret fociety, entirely new to the whole com¬ 

pany, the academician refuraed : 1 This fociety was a 

fort of club that we philofophers had formed among 

us, and only admitted into it perfons on whom we could 

perfe&ly rely. Our fittings were regularly held at the 

Baron D’Holbach’s. Left: our obje& fhould be fur- 

mifed, we called ourfelves ceconomills. We created 

Voltaire, though abfent, our honorary and perpetual 

prefident. Our principal members were D’Alembert, 

Turgot, Condorcet, Diderot, La Harpe, and that La- 

moignon, keeper of the feals, who on his difmifiion (hot 

himfelf in his park.’ 
“ The whole of this declaration was accompanied 

with tears and fighs ; when the adept, deeply penitent, 

continued : 1 The following were our occupations; the 

mod of thofe works which have appeared for this long 

time paft, againft religion, morals, and government, were 

ours, or thofe of authors devoted to us. They were 

all compofed by the members or by the orders of the 

fociety. Before they were fecit to the prefs, they were 

delivered in at our office. There we revifed and cor¬ 

rected them ; added to, or curtailed them, according 

as circumflances required. When our philofophy was 

too glaring for the times, or for the object of the work, 

we brought it to a lower tint; and when we thought 

that we might be more daring than the author, we 

fpoke more openly. In a word, we made our writers 

fay exactly what we pleafed. Then the work was pub- 

lifhed under the title or name we had chofen, the better 

to hide the hand whence it came. Many, fuppofed to 

have been pofthumous works, fuch as Chrijlianity Un- 

majkedy and divers others attributed to Freret and Bou- 

longer after their deaths, were iftfued from our fo¬ 

ciety. 
« When we had approved of thofe works, we began 

by printing them on fine or ordinary paper, in fufficient 

number to pay our expences, and then an immenfe 

number on the commoned paper. Thefe latter we fent 

to hawkers and bookfellers free of coll, or nearly fo, 

who were to circulate them among the people at the 

lowed rate. Thefe were the means ufed to pervert 

the people, and bring them to the date you now fee 

them in. I (hall not fee them long, for I Jhall die of 

grief and remorfe J* 

This recital is too well authenticated to be called in Otb 

quellion, and too plain to need a commentary. Let it 

be a warning againfl all fecret focieties, by whatever 

title of benevolence they may be defigned by thofe who 

form them. 

OIL-mill, a mill for expreffing the oils from fruits, 

or grains, &c. As thefe kingdoms do not produce the 

olive, it would be needlefs to deferibe the mills which 

are employed in the fouthern parts of Europe. We fhall 

content ourfelves, therefofe, with a defeription of a 

Dutch oil-mill, employed for grinding and prefiing lint- 

feed, rape-feed, and other oleaginous grains. Farther, 

to accommodate our defeription dill more to our local 

circumflances, we (hall employ water as the firfl mo¬ 

ver ; thus avoiding the enormous expence and compli¬ 

cation of a windmill. 
In Plate XXXVIII. fig. A, 

j. Is the elevation of a wheel, over or underfhot, as 

the fituation may require. 

2. The bell-metal focket, fupported by mafonry,*7^. 

receiving the outer gudgeon of the water-wheel. 

3. The water courfe. 

rig- b. 
1. A fpur wheel upon the fame axis, having 52 

teeth. 

2. The trundle that is driven by N° 1. and has 78 

Raves. 

3. The wallowery or axis for raifing the pellles. It 

is furnifhed round its circumference with wipers for 

lifting the pejllesy fo that each may fall twice during 

one turn of the water wheel, that is, three wipers for 

each peftle. 

4. A frame of timber, carrying a concave half cylin¬ 

der of bell-metal, in which the wallower (cafed in that 

part with iron plates) refts and turns round. It will 

be feen in profile, fig. G. 

5. Mafonry fupporting the inner gudgeon of the 

water wheel and the above-mentioned frame. 

6. Gudgeon of the wallower, which bears againfl a 
bell-metal flep fixed in the wall. This double fupport 

of the wallower is found to be neceffary in all mills 

which drive a number of heavy dampers. 

Fig. C, Is the elevation of the pedle and prefs- 

frame, their furniture, the mortars, and the prefs- 

peltles. 

1. The fix peftles. 

2. Crofs pieces between the two rails of the frame, 

forming, with thefe rails, guides for the perpendicular 

motion of the peflles. 

3. The two rails. The back one is not feen. They 

are cheeked and bolted into the ftaudards N° J2. 

4. The tails of tin?, lifts, correfponding to the wipers 

upon the wallower. 

5. Another rail in front, for carrying the detents 

which hold up the peflles when not aiding. It is mark¬ 
ed 14 in fig. M. » 

6. A beam a little way behind the peftles. To this 

are fixed the pulleys for the ropes which lift and dop 

the peftles. It is reprefented by 16 in fig. M. 

7. The faid pulleys with their ropes. 

8. The driver, which llrikes the wedge that predes 

the oil. 

9. The difeharger, a damper which drikes upon the 

inverted wedge, and loofeus the prefs. 

Q_q 2 19. 
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10. The lower rail with its crofs pieces, forming the 

lower guides of the peftles. 

11. A fmall cog-wheel upon the wallower, for turn¬ 

ing the fpatula, which flirs about the oil-feed in the 

chaujfer-pan. It has 28 teeth, and is marked N° 6. in 
fig. M. 

12. The four ftandards, mortifed below into the 

Hoc by and above‘into thejoifts and beams of the build- 
ing. 

13. The fix mortars hollowed out of the block itfelf, 

and in (hape pretty much like a kitchen pot. 

14. The feet of the peftles, rounded into cylinders, 
and (hod with a great lump of iron. 

15. A board behind the peftles, (landing on its edge, 

but inclining a little backwards. There is fuch ano¬ 

ther in front, but not reprefented here. Thefe form a 

fort of trough, which prevents the feed from being fcat- 

tered about by the fall of the peftles, and loft. 

16. The firft prefs-box (alfo hollowed out of the 

block), in which the grain is fqueezed, after it has 

come for the firft time from below the milftones. 

17. The fecond prefs-box, at the other end of the 

block, for fqueezing the grain after it has pafled a fe¬ 
cond time under the peftles. 

18. Frame of timber for fupporting the other end of 

the wallower, in the fame manner as at N° 4. fig. B. 

19. Small cog-wheel on the end of the wallower for 

giving motion to the milftones. It has 28 teeth. 

20. Gudgeon of the wallower, bearing on a bell me¬ 
tal focket fixed in the wall. 

21. Veftels for receiving the oil from the prefs- 
boxes. 

22. Joifts fupporting the block. 

Fig. D. Elevation and mechanifm of the milftones. 

1. Upright Jhafty carrying the great cog-wheel above, 

and the runner mil/!ones below in their frame. 

2. Cog-wheel of 76 cogs, driven by N° 19. of fig. C. 

3. The frame of the runners. This will be more 
diftin&ly underftood in N° 4. fig. H. 

4. The innermoft runner, or the one neareft the 
fhaft. 

5. Outermoft ditto, being farther from the (haft. 

6. The inner rakef which collets the grain under the 
outer runner. 

7. The outer rahe9 which collefts the grain under the 

inner runner. In this manner the grain is always turned 

over and over, and crufhed in every dire&ion. The in¬ 

ner rake lays the grain in a (lope, of which fig. O. is a 

fe£lion ; the runner flattens it, and the fecond rake lifts 

it again, as is marked in fig. P ; fo that every fide of a 

grain is prefented to the milftone, and the reft of the 

fagger or nether miljlone is fo fwept by them, that not a 

Angle grain is left on any part of it. The outer rake 

is alfo furniftied with a rag of cloth, which rubs againft 

the border or hoop that furrounds the nether milftone, 

fo as to drag out the few grains which might other- 
wife remain in the corner. 

8. The ends of the iron axle which paffes through 

the upright (haft, and through the two runners. Thus 

they have two motions : 1 mof A rotation round their 

own axis, 2*/o, That by which they are carried round 

upon the nether milftone on which they roll. The 

holes in thefe milftones are made a little widifh ; and 

the holes in the ears of the frame,, which carry the ends 

of the iron axis, are made oval up and down. This 

great freedom of motion is neceflary for the runner 

milftones, becaufe frequently more or lefs of the grain 

is below them at a time, and they muft therefore be at 

liberty to get over it without draining, and perhaps 
breaking, the fhaft. 

9. The ears of the frame which lead the two extre¬ 

mities of the iron axis. They are mortifed into the 

under fide of the bars of the fquare frame that is car¬ 
ried round with the (haft. 

10. The border or hoop which furrounds the nether 
milftone. 

11. and 12. The nether milftone and mafonry which 
fupports it. 

Fig. E. Form of the wallower, (hewing the difpofi- 
tion of the wipers along its furface. 

1. Two parts of this fhaft, which are nicely round¬ 

ed, and fortified with iron plates, and which reft upon 

the bell-metal concaves, which are reprefented in ny 4. 
of fig. C. 

2. The little wheels at each end, for giving motion to 

the two fpatulas, marked 110 fi. fig. C. 

3. The wipers for the fecond prefs. 

4. The wipers for the firft prefs. 

5. The wipers for the fix peftles. 

Fig. F. Reprefents the furface of the wallower un¬ 

folded into a rectangular parallelogram, in order ^ to 

(hew the diftribution of the wipers, and confequently the 

fucceflion of the ftrokes given by the different peftles. 

This diftribution has fomething peculiar. Each peftle 

has three wipers ; and there are alfo thrCe* for the driver 

and difcharger of the fecond prefs. The driver and 

wiper of the firft prefs have but one and a half; one 

for the driver, and the half for the difcharger ; fo that 

it ftrikes twice, and the driver only once, in a turn of 

the fhaft. This is the Dutch praClice, which differs 

from that of Flanders. The fucceflion of the ftrokes 

may be conceived as follows : Reckon the dampers, in¬ 

cluding thofe of the prefles, from the water-wheel to¬ 

ward the other end of the wallower, and calling them 

ay by Cy dy Cy fy gy h9 i, ky and fuppofing that a makes 

the firft ftroke, they proceed in the following order for 
one turn of the wallower : 

Ctby dy fy ky Cy Cy gy ab, dy fy by Cy Cy gy ab y dy fy ky Cy Cy g. 

Here it may be obferved that a and b ftrike together. 

They would do fo if allowed ; but one of them is held 

up by its detent till the workman fees proper to dif- 

en£age it- Each peftle, and the driver and difcharger 
of the fecond prefs, makes three ftrokes for one turn of 

the wallower. But the driver k of the firft prefs makes 

only one ftroke in that time, namely, in the interval 

between the laft ftrokes of e and g. The difcharger i of 

this prefs makes two ftrokes *, one of them in this fame 

interval, and the other along with the firft ftroke of e. 

The fecond prefling requires a much more violent pref- 

fure than the firft, becaufe the cake muft be left per^ 
fe&ly dry and hard. 

Fig. G, Profile of the frame of timber which carries^ 

the wallower, and greatly contributes to render its mo¬ 
tion fteady. 

Fig. H. Is a view of one of the milftones. 

1. The nether milftones, and the mafonry fupporting 
the whole. 

2* The runner.. 

3- A 
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3. A fort of cafe which enciofes the two wings of 

- the milflone at a very fmall diflance from it, in order 

to prevent the grain which flicks to it from being fcat- 

tered. There is another method pra£lifed at fome mills. 

Fig. I. Reprefents that of Sardamm. AA are two 

iron rods, about half an inch fquare, hanging on the 

axle, on each fide of the mililone. Thefe rods are 

joined by a crofs piece C, which almofl touches the 

inilflone. A piece of leather is put between, which 

rubs upon the milflone, and clears it of the grain which 

chances to flick to it. N° 4. and 6. rcprefent the ears 

of this frame, by which the end of the iron axle is fup- 

ported, and carried round by the upright fliaft »® 5. 

Fig. K. Plan of the runner milflones, and the frame 
which carries them round. 

1,1. Are the two milflones. 

3> 3’ 3> 3* The outfide pieces of the frame. 
4, 4, 4, 4. The crofs bars of the frame which em¬ 

brace the upright fhaft 5, and give motion to the whole. 

6. 6. The iron axis upon which the runners turn. 
7. The outer rake. 

8. The inner ditto. 

Fig. L. Reprefents the nether milflone feen from 
above. 

1. The wooden gutter, which furrounds the nether 
milflone, 

2. The border or hoop, about fix inches high, all 

round, to prevent any feed from being fcattered. 

3. An opening or trap-door in the gutter, which can 

be opened or {hut at pleafure. When open, it allows 

the bruifed grain, colledled in and fhoved along the 

gutter by the rakes, to pafs through into troughs pla¬ 
ced below to receive it. 

4. Portion of the circle defcribed by the outer runner. 

5. Portion of the circle defcribed by the inner one. 

By thefe we fee that the two flones have different routes 

round the axis, and bruife more feed. 

6. The outer rake. 

7. The inner ditto. 

8. The fweep, making part of the inner rake, oc- 

cafionally let down for fweeping off all the feed when 

it has been fufficiently bruifed. The preffure and ac¬ 

tion of thefe rakes is adjufled by means of wooden 

fprings, which cannot be eafily and diflin&ly reprefent- 

ed by any figure. The oblique pofition of the rakes 

(the outer point going foremofl) caufes them to fhove 

the grain inwards or toward the centre, and at the fame 

time to turn it over, fome what in the fame manner as the 

mould-board of a plough fhoves the earth to the right 

hand, and partly turns it over. Some mills have but one 

fweeper ; and indeed there is great variety in the form 

and conflru&ion of this part of the machinery. 

Fig. M. Profile of the peflle frame. 

J. Se&ion of the horizontal fhaft. 

2. Three wipers for lifting the peflles. 

3. Little wheel of 28 teeth for giving motion to the 
fpatula. 

4. Another wheel, which is driven by it, having 20 
teeth. 

5. Horizontal axle of ditto. 

6. Another wheel on the fame axle, having 13 teeth. 

7. A wheel upon the upper end of the fpindle, having 
12 teeth. 

8. Two guides, in which the fpindle turns freely, and 
fo that it can be fhifted higher and lower* 
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9. A lever, moveable round the piece n* 14. and ha¬ 

ving a hole in it at 9, through which the fpindle paffes, 

turning Iretly. The ipindle has in this place a ihoulder, 

which refls on the border of the hole 9 ; fo that by the 

motion of this lever the fpindle may be difengaged from 

the wheel-work at pleafure. This motion is given to 

it by means of the lever 10, io, moveable round its 

middle. The workman employed at the chauffer pulls 

at the rope jo, 11, and thus difengages the fpindle and 
fpatula. 

11. A peflle feen fidewife. 

1 2. The lift of ditto. 

13. The upper rails, marked n° 3. in fig. C. 

14. The rail, marked n°5. in fig. C. To this are 

fixed the detents, which ferve to flop and hold up the 
peflles. 

15. A detent, which is moved by the rope at its outer 
end. 

16. A bracket behind the peflles, having a pulley, 

through which paffes the rope going to the detent j c. 
J 7. The faid pulley. 

18. The rope at the workman’s hand, paffing through 

the pulley 17, and fixed to the end of the detent 15. 

This detent naturally hangs perpendicular by its own 

weight. When the workman wants to flop a peflle, he 

pulls at the rope 18, during the rife of the peflle. 

When this is at its greateil height, the detent is hori¬ 

zontal, and prevents the peflle frpm falling by means 

of a pin proje&ing from the fide of the ptflle, which, 

refls upon the detent, the detent ilfelf being held in 

that pofition by hitching the loop of the rope upon a 
pin at the workman’s hand. 

19. The two lower rails, marked n° 10. fig. C. 

20. Great wooden, and fometimes ftone, block, in 
which the mortars are formed, marked n° 21. in fig. C. 

2 1. Veffel placed below the prefs boxes for receiving 
the oil. 

22. Chauffer, or little furnace, for warming the brui¬ 
fed grain. 

23. Backet in the front of the chauffer, tapering 

downwards, and opening below in a narrow flit. The 

hair bags, in which the grain is to be preffed after it has 

been warmed in the chauffer, are filled by placing them 

in this backet. The grain is lifted out of the chauffer 

with a ladle, and put into thefe bags; and a good quan¬ 

tity of oil runs from it through the flit at the bottom 
into a veffel fet to receive it. 

2A- The fpatula attached to the lower end- of the 
fpindle, and turning round among the grain in the 

chauffer-pan, and thus preventing it from flicking ta 

the bottom or fides, and getting too much heat. 

Fig. N, Plan of part of the works. 

5)1. Furnaces for warming the grain. 

2. 2. The backets for holding the facks while they 
are a-filling. 

3. 3. The pan in which the bruifed grain is heated by 
the chauffer. 

4. 4. A trough for receiving the chips, into which, 

the preffed oil-cakes are cut, to be afterwards put inta 
the pan and warmed. 

5. The prefs-box for the fecond preffmg. 

6. The prefs-box for the firft preffing. 
7. The fix mortars. 

8. The Hoping boards, to hinder the fcattering of the 
oil feed. 

9. The 
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9. The nether milftone, but out of its place. 

lo. Its centre a little higher than the reft. 

X 1. A rib of wood going round the edge of the ne¬ 

ther ruilftone, and even with its furface, but rifing a ve¬ 

ry little outwards, and fnrrounded with a border or hoop 

about an inch high,‘to prevent the feed from being feat- 

tered 011 the ground. 
Fig. A fe&ion length wife of the great block, with 

the mortars and prefs-boxe3. 

1. The fix peftles. 

2. The fix mortars, each of which has an iron plate at 

'its bottom. 
3. The driving damper, which falls on the wedge of 

the firft prefting. 

4. Ditto, for the fecond ditto. 

5. The difcharger> which ftrikes on the inverted wedge 

in order to free the prefa. 

6. Ditto, for the fecond prefting. 

7. Wedge for freeing the prefs. 

8. Wedge for prefting. 
9. Wooden cheeks -two inches thick, which are placed 

between the middle wedge and theJltding wedges on each 

fide. 
10. Prefs-irons, between which arc placed the hair- 

bags containing the bruifed grain. 

11. Iron plate, called the fountain, at the bottom, 

pierced with holes, correfponding with a hole in the 

'block, for allowing the oil to run off from the preffed 

grain. 

12. Veffel for receiving ditto. 

13. A long iron plate at the bottom of the prefs box, 

-under the drawing and difeharging wedges. 

Fig. R. Another view of the prefs-irons. 

1. The fide-irons hid flat. 

2. The fame feen edgewife. 

3. The pierced iron plate, upon which the two irons, 

J. Hand upright, with the hair-bag between them. 

4. One of the hair-bags. It may be obferved that 

the feams of thefe bags are made on the flat fides, and 

not on the edges, where they would be in danger of 

burfting. 
A long hair-cloth, in which the bag is wrapped 

before it is fet into the prefs. The bag, being filled 

with bruifed grain, is placed with its bottom at a> and 

the top at b; the part ca is lapped over it, reaching to 

#, and then the other end d is lapped over that, and 

reaches to a, and the loop at its end ferves as a handle 

by which to lift it, and place it properly between the 

prefs-irons. 

Fig. S. The principal pieces of the prefs. 

j. The wooden cheeks. 

2. The difeharging wedge. 

3. The driving wedge. 

4 and 5. The Aiding blocks, which tranfmit the pref- 

Ture produced by the driving wedge. 

The foregoing enumeration and view3 of the different 

parts of a Dutch oil mill, are fufficient, we imagine, to 

enable an intelligent mill-wright, to whom the machine 

is altogether new, to Underftand its manner of working, 
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and its adaptation to the various parts of the pro- 

cefs for extradling the oil from feeds or kernels. It 

would require a very minute defeription indeed to ex¬ 

plain it to a perfon altogether unacquainted with mill- 

work. 
The firft part of the procefs is bruifing the feed un¬ 

der the runner Hones (a). That this may be more ex- 

peditioufly done, one of the runners is fet about yds of 

its own thicknefs nearer the {haft than the other. Thus 

they have different treads; and the grain, which is a 

little heaped towards the centre, is thu3 bruifed by 

both. The inner rake gathers it up under the outer 

ftone into a ridge, of which the fe£lion 13 reprefented 

in Plate XL. fig. O. The ftone paffes over it, and 

flattens it. It is gathered up again into a ridge, of 

the form of fig. P. under the inner ftone, by the outer 

rake, which confifts of two parts. The outer part 

preffes clofe on the wooden border which furrounds the 

nether ftone, and ftioves the feed obliquely inwards, 

while the inner part of this rake gathers up what had 

fpread toward the centre. The other rake has a joint 

near the middle of its length, by which the outer half 

of it can be raifed from the nether ftone, while the inner 

half continues prefting on it, and thus ferapes off the 

moift pafte. When the feed is fufficiently bruifed, the 

miller lets down the outer end of the rake. This im¬ 

mediately gathers the whole pafte, and fhoves it oblique¬ 

ly outwards to the wooden rim, where it is at laft 

brought to a part that is left unboarded, and it falls 

through into troughs placed to receive it, Thefe 

troughs have holes in the bottom, through which the 

oil drips all the time of the operation. This part of 

the oil is directed into a particular ciftern, being confi- 

dered as the pureft of the whole, having been obtained, 

without preffure, by the mere breaking of the hull of 

the feed. 
In fome mills this operation is expedited, and a much 

greater quantity of this beft oil is obtained, by having 

the bed of mafonry which fupports the legger formed 

into a little furnace, and gently heated. But the ut- 

moft care is neceffary to prevent the heat from be¬ 

coming confiderable, This, enabling the oil to diffolve 

more of the fermentable fubftancC of the feed, expofes 

th* oil to the rifle of growing foon very rancid ; and, 

in general, it is thought a hazardous pradlice, and the 

oil does not bring fo high a price. 
When the pafte comes from under the ftones, it is 

put into the hair bags, and fnbje&ed to the firft pref- 

iing. The oil thus obtained is alfo efteemed as of the 

firft quality, fcarcely inferior to the former, and is kept 

apart. (The great oil ciftern being divided into feveral 

portions by partitions.) 
The oil cakes of this prefting are taken out of the 

bags, broken to pieces, and put into the mortars for 

the firftJlamptng. Here the pafte is again broken down, 

and the parenchyma of the feed reduced to a fine meal. 

Thus free egrefs is allowed to the oil from every veficle 

in which it was contained. But it is now rendered 

much more clammy, by the' forcible mixture of the mu- 

(a) We are told that, in a mill at ReichenhofFen in Alface, a confiderable improvement lias been made by 

paffing the feed between two fmall iron rollers, before it is put under the milftones. . A great deal of work is 

laid to be faved by this preliminary operation, and finer oil produced, which we think very probable. The 

{lamping and prefting go on as m other mills. 
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^_cilage, and even of the finer parts of the meal. When 

T fufficiently pounded, the workman flops the peflle of 

a mortal, when at the top of its lift, and carries the 

contents of the mortar to the fird chauffer pan, where 

it is heated to about the temperature of melting bees 

wax (this, we are told, is the ted), and all the while 

dirred about by the fpatula. From thence it is again 

put into hair bags, in the manner already deferibed ; 

and the oil which drips from it during this operation is 

confidered as the bed of the fecond quality, and in 

fome mills is kept apart. The pade is now fubje&ed 

to the fecond prefliiig, and the oil is that of the fecond 
quality. 

All this operation of pounding and heating is per¬ 

formed by one workman, who has condant employment 

by taking the four mortars in fuccefiion. The putting 

into the bags and conducting of the prefiing gives equal 

employment to another workman. 

In the mills of Piccardy, Alface, and mod of Flanders, 

the operation ends here ; and the produce from the 

chauffer is increafed, by putting a fpoonful or two of 
water into the pan among the pade. 

But the Dutch take more pains. They add no water 

to the pade of this their jirjl Jlamping. They fay that 

this greatly lowers the quality of the oil. The cakes 

which refult from this preffing, and are there fold as 

food for cattle, are dill fat and foftifh. The Dutch 

break them down, and fubjeCl them to the pedles for 

the fecond Jlamping. Thefe reduce them to an impal¬ 

pable pade, did like clay. It is lifted out, and put in¬ 

to the fecond chauffer pan ; a few fpoonfuls of water are 

added, and the whole kept for fome time as hot as boil¬ 

ing water, and carefully dirred all the while. From 

thence it is lifted into the hair bags of the lad prefs, 

fubjeCled to the prefs ; and a quantity of oil, of the 

lowed quality, is obtained, fufHcient for giving a fatis- 

fa&ory profit to the miller. The cake is now perfectly 

dry, and hard, like a piece of board, and is fold to the 

farmers. Nay, there are fmall mills in Holland, which 

have 110 other employment than extracting the oil from 

the cakes which they purchafc from the French and 

Brabanters ; a clear indication of the fuperiority of the 

Dutch praCtice. 

The nicety with which that indudrieus people con¬ 

duct all their bufinefs is remarkable in this manufac¬ 

ture. 

In their oil cidern, the parenchymous part, which 

unavoidably gets through, in fome degree, in every ope¬ 

ration, gradually fubfides, and the liquor, in any divi- 

fion of the cidern, comes to confid of drata of different 

degreesof purity. The pumps which lift it out of each 

divilion are in pairs; one takes it up from the very bot¬ 

tom, and the other only from half depth. The lalt on¬ 

ly is barrelled up for the market, and the other goes 

into a deep and narrow cidern, where the dreg again 

fubfides, and more pure oil of that quality is obtained. 

By fuch careful and judicious praClices, the Dutch not 

only fupply themfelves with this important article, but 

annually fend confiderable quantities into the very pro¬ 

vinces of France and Flanders where they bought the 

feed from which it was extraCled. When we refleCl on 

the high price of labour in Holland, on the want of 

timber for machinery, on the expence of building in 

that country, 3nd on the enormous expence of wind mill 

machinery, both in the fird predion and the fubfequent 
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wear and tear, it mud be evident, that oil mills ereCled 

in England on water falls, and after the Dutch manner, 

cannot fail of being a great national advantage. The * 

ehatellanie or feigneurie of Lille alone makes annually 

between 30,000 and 40,000 barrels, each containing a- 
bout 26 gallons. 

What is here delivered is only a {ketch. Every per- 

fon acquainted with machinery will underdand the ge¬ 

neral movements and operations. But the intelligent, 

mechanic well knows, that operations of this kind have 

many minute circumdances which cannot he deferibed, 

and which, neverthelefs, may have a great influence on 

the whole. The rakes in the bruifing-mill have au 

office to perform which refembles that of the hand, di- 

reaed by a careful eye and unceafing attention. Words 

cannot communicate a clear notion of this; and a mill, 

condru&ed from the bed drawings, by the mod fkilful 

workman, may gather the feed fo ill, that the half of 

it fhall not be bruifed after many rounds of the machi¬ 

nery. This produces a fcanty return of the fined oil; 

and the mill gets a bad charaaer. The proprietor lofes 

his money, is difeouraged, and gives up the work.— 

There is no fccurity but by procuring a Dutch mill¬ 

wright, and paying him with the liberality of Britons. 

Such unhoped-for talks have been performed of late 

years by machinery ; and mechanical knowledge and in* 

mention is now fo generally diffufed, that it is highly 

probable that we fhould foon excel our teachers in this 

branch. But this very diffufion of knowledge, by en¬ 

couraging fpeculation among the artids, makes it a dill 

greater rifle to ered a Dutch oil mill without having a 

Dutchman, acquainted with its inod improved prefent 

form, to condud the work. We do our duty in giving 
this counfel. 

OKU-jesso. See Segalien in th\t Suppl. 
OMPHALOP1 ER, or Omphaloptic, in optics, 

a glafs that is convex on both fides, popularly called a 
convex lens. 

ON1SCUS. See Encycl.—Two new fpecies of this - 

genus of infeds were difeovered by La Mar tinier e, the 

natural id who accompanied Peroufe 011 his lad voyage 

of difeovery. For the information of fuch of our read¬ 

ers as are entomologids, we fhall give the author’s de¬ 

fer ip t ion of thefe fpecies. Of the firfl, which he fays 

only nearly anfwcrs to the generic charader of onifeus, 

E (fig. 1.) is a view of the upper part of its body, and 

at F of the lower. Its body is crudaceous, and of an 

opaque white, with two round rud-coluured fpots on 

the anterior part of its corflet; two others, much lar¬ 

ger, in the form of a crefcent, are on the elytra ; its 

fliicld is alio of the fame colour. The under part of 

the thorax is furnifhed with four pair of legs : the fird 

and third of which are terminated with {harp claws ; the 

fecond, from its form, ferves it to fwimwith ; the fourth 

is very fmall, confiding of two membranaceous threads. 

Some feales, alfo membranaceous and very channelled' 

may alfo perform the office of legs : of thefe the two 

lower are the larged. Its belly is filled with vermicular 

intedines of the fize of a hair ; its mouth is placed be¬ 

tween the fird and fecond pair of legs, and is of the 

form of a fmall trunk placed between two lips, joined 
only at the upper extremity. 

Fig. 2. represents an infeft- of the genus onifeus, 

Linn. Its body is nearly of the form, confidence, and 

colour, of the onifeus afellus, except that it is not di- 

, vfded. 

on 
I) 

Onilcus. 

Plate 
XXXif. 
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Opaque, vided by fegments as this lad is. It has a double tail, 

Op*0- t three times as long as the body ; from the infertion of 

which, at the hinder part of the body, fpring two legs, 

ufed chiefly by the animal in fwimming upon its back. 

The infed, viewed on the lower part H, prefents fix 

pair of legs ; the two fird of which terminate in very 

{harp and thick points ; it makes ufe of the third to 

fvvim with, and to balance its body, together with that 

pair which is inferted at the bafe of the tail; the fourth 

pair, and the larged of all, is armed with two very {harp 

points, which the animal forces into the body of any 

fifh on which it feizes ; the two lad pair are nothing 

more than very finely divided membranes. Between 

the two fird is fituated its trunk, fmooth, and about 

half a line long ; at the bafe of the third pair are two 

points, of a horny confidence, very hard, and firmly 

fixed. The two horns alfo below the large pair of legs 

are, in like manner, very firmly united to its body. 

Martiniere imagines it to be by means of thefe darts 

that it pierces the body of the fifh on which it is found, 

and that then, changing it fituation, it finds means to 

introduce its trunk into the holes thus formed, When 

put into a glafs it finks to the bottom, and rifes again 

to the furface with the greatell eafe, advancing with 

the edge of its body, and defcribing curves. Its two 

long tails are very eafily pulled off, without the animal 

appearing to fuffer any pain. 

OPAQUE, not tranflucent, nor tranfparent, or not 

admitting a free paffage to the rays of light. 

OPARO or Oparro, the name given by Captain 

Vancouver to a fmall ifland which he difcovered in la¬ 

titude 270 36' fouth, and in longitude 2i5°49' ead 

from Greenwich. It was edimated at about 64. miles 

in length, and no other land was in fight. Its principal 

chara&er is a cluder of high craggy mountains, form¬ 

ing, in feveral places, mod romantic pinicles, with per¬ 

pendicular cliffs nearly from their fummits to the fea : 

the vacancies between the mountains would more pro¬ 

perly be termed chafms than valleys. The tops of fix 

of the highed hills bore the appearance of fortified 

places, refembling redoubts ; having a fort of block- 

houfe, in the fhape of an Englifh glafs-houfe, in the 

centre of each, with rows of pallifadoes a coniiderable 

way down the tides of the hills, nearly at equal di- 

ftances. Thefe overhanging, feemed intended for advan¬ 

ced works, and apparently capable of defending the cita¬ 

del by a few againd a numerous hod of affailants. On 

all of them people were noticed as if on duty, condantly 

moving about. What we confldered (fays the author) as 

block-houfes, from their great fimilarity in appearance to 

that fort of building, were diffidently large to lodge a 

confiderable number of perfons, and were the only ha¬ 

bitations we faw. Yet, from the number of canoes that 

in fo fhort a time affembled round the Englifh fhip, it 

is natural to conclude, that the inhabitants are very fre¬ 

quently afloat; and to infer, that the fliores, and not 

thofe fortified hills which appeared to be in the centre of 

the ifland, would be preferred for their general relidencc. 

Whether the fortified places here deferibed were in¬ 

tended for defences of the iflanders againd each other, 

or againft attacks from fome more powerful neigh¬ 

bours, could only be conje&ured ; but the latter idea 

feems the mod probable. From the language of the 

people, and their refemblance to the Friendly iflanders. 

Captain Vancouver confiders them alf-arhving fprung 
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from the fame original dock. The people of Oparo, Open 

however, are diftinguiihed by two cirenmdancer', cer- II 

tainly in their favour. Not one of them was tattowed ; ? rys* 

and though they appeared not to have ever feen a Eu¬ 

ropean before, they all feemed perfectly well acquainted 

with the ufes to which they could apply iron, and pre¬ 

ferred articles of it to looking glaffcs, beads, and other 

trinkets, with which favages are ufually delighted. 

Though there appeared to be anchoring ground near 

the north-wed end of the ifland, cfrcumdances rendered 

it inconvenient for Captain Vancouver to land on it; 

fo that we are yet in a great meafure Arangers to the 

difpofltions of the people, though they appeared to be 

hofpitable. 

OPEN Flank, in fortification, is that part of the 

flank which is covered by the orillon or fhoulder. 

OPENING of the "Trenches, is the fird breaking of 

ground by the befiegers, in order to carry on their ap¬ 

proaches towards a place. 

OPERA Glass, is a diagonal perfpe&ive, of which 

the following concife and perfpicuous defeription is ta¬ 

ken from Dr Hutton’s Mathematical Di<ffionary.— 

ABCD (Plate XLI.) reprefents a tube about four 

inches long ; in each fide of which there is a hole 

EF and GH, exactly againd the middle of a plane 

mirror IK, which refle&s the rays falling upon'it to 

the convex glafs LM ; through which they are re- 

fra&ed to the concave eye-glafs NO, whence they e- 

merge parallel to the eye at the hole r s> in the end of 

the tube. Let P a Q^be an obje& to be viewed, front 

which proceed the rays P c9 a b, and Q^d: thefe rays, 

being refle&ed by the plane mirror IK, will {hew the 

objedl in the direction cp, b a, d y, in the image p y, 

equal to the objc& PQ^, and as far behind the mirror as 
the object is before it ; the mirror being placed fo as 

to make an angle of 45 degrees with the iides of the 

tube. And as, in viewing near obje&s, it is not necef- 

fary to magnify them, the focal didances of both the 

glaffes may be nearly equal; or, if that of LM be three 

inches, and that of NO one inch, the didance between 

them will be but two inches, and the objeCl will be 

magnified three times, being fuflicient for the pnrpofes 

to which this glafs is applied. 

When the object is very near, as XY, it is viewed 

through a hole x y, at the other end of the tube AB, 

without an eye-glafs; the upper part of the mirror be¬ 

ing poliflied tor that purpofe as well as the under. The 

tube unferews near the object-glafs LM, for taking out 

and cleaning the glaffes and mirror. The polition of 

the obje6t will be erect through the concave eye-glafs. 

The peculiar artifice of this glafs is to view a perfon 

at a fmall didance, fo that no one fliall know who is 

obferved ; for the indrument points to a different ob¬ 

ject from that which is viewed ; and as there is a hole 

on each fide, it is impofiible to know on which hand 

the obje& is iituated which you are viewing. It is 

chiefly ufed in play-houfes ; and hence its name : but 

we have feen it mod indecently employed by thofe who 

fliould have fet a better example, even in a cathedral 

church ! 

OPHRYS (See Encycl.), A new fpecies of this 

plant has been lately deferibed in the Annual Hampjhire 

Repofitory, by a Fellow of the Linnean Society, in the 

following words : 

“ Stem—about 12 inches high, ere&, dipulate, geni¬ 
culate. 
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1 Dium’’ ru!atf’ Pubefcen‘ at the upper ffenicles. Spike—ftriaiy 
-Pv— fP'l:a1’ fiowers fPlrally afcending, about 24, brightly 

white. Upper petal ovato acuminate, pubefcent, light¬ 

ly ciliate, ilraight. T. wo middle petals oblong-recurved. 

1 wo lower petals oblong-?cuminate, lightly ciliate only 

on the lower tide near thebafe, projefting like elephant’s 

tulles. Ned ary, broad, recurved, ragged, bicipitate. 

. Leavesfloral carinate acuminate, ciliate reaching and 
pointing to the middle of the flowers. Leaves radical- 

hve or hx, about fix inches long, narrow, attenuate 

both ways, acuminate, the lower more haitate. Leaves 
eauline— lanceolate, alternate. 

“ Obfcrvation—This plant has much the habit, as 

well as autumnal florefcence, of Oriental fpiralis, and is 

fo pei fedlly fpiral alfo, that the fpecific name of the 

other fhould be altered, as being no longer exclufively 

fpiral ; at the fame time that a (pecific name Ihould be 

given to this : neither of which (fays the author) I fhall 

prefume to do, but lhall fuggeft it to the Linnean So¬ 

ciety, of which I have the honour to be a Fellow ”_ 

This ophrys flowered, for the firft time, it is believed, 
in England, in Hampfhire, Odtober 1796. 

OPHIUCUS, a conftcllation of the northern hemif- 
phere ; called alfo Serpentarius. 

OPIUM (See EncycL), is a medicine of fuch intrin- 
fic value, and of fo high a price, that every method 

which promifes to increafe the quantity in the market 

muft be of importance. It was therefore, with much 

propriety, that The Society for the Encouragement of Arts, 

r TT nre time *g°y voted $° gUI*ncas to Mr John Ball 
of Wilhton, Somerfetfhire, for the difeovery of his me¬ 

thod of preparing opium from poppies of the growth of 
Ungland. 1 he poppies, which he recommends as the 

moff produdive, are the double or femi-double, of a dark 
colour ; the feeds of which he advifes to be fown the 

latter end of February, and again about the fecond week 

in March, in beds three feet and a half wide (well pre¬ 

pared with good rotten dung, and often turned or 

ploughed, in order to mix it well, and have it fine) 

cither in (mail drills, three in each bed, in the manner 

lallads are fown, and when about two inches high, to 

thin them one foot apart ; or otherwife, to fow them 

in beds, in the broad-call way, and thin them to the 

fame diftance. If they be kept free from weeds, they 

will grow well, and will produce from four to ten heads, 

(hewing large and different coloured flowers ; and when 

their leaves die away, and drop off, the pods then be- 

mg in a green (late, is the proper time for extra&ing 

the opium, by making fuch longitudinal incifionsas arc, 

(or this purpofe, made in the eafl (See Opium and Pa- 

paver, EncycL), Immediately on the incifion being 

mj\de> a. Tllky ^Uld Wl11 ld*ue out 5 which is the opium, 
and which, being of a glutinous nature, will adhere to 

the bottom of the incifion ; but fome poppies are fo 

productive, that it will drop from the pod on the leaves 

underneath The next day, if the weather fhould be 

hne, and a good deal of funfhine, the opium will be 

found a greyifh fubftance, and fome almofl: turning 

black : it is then to be feraped from the pods, and (if 

any there) from the leaves, with the edge of a knife, or 

other inflrument for that purpofe, into pans or pots ; 

and in a day or two it will be of a proper confidence 
to make into a mafs, and to be potted. 

According to Mr Ball, fields cannot be fown with 

any thing more lucrative to the farmer than poppies, 
Sufpl. Voi. II. Part I. V ’ 
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efpecially if tliofe fields have a fouth expofure. “ By 

a calculation (fays lie) which I have made, fuppofiug 

one poppy to grow in one fquare foot of earth, and to 1 

produce onl) one grain of opium, more than L.co will 

be collected from one flatute acre* of land ; but if we 

confider that one poppy produces from three or four to 

ten heads, that in each head from fix to ten incifions 

may be made, and that from many of them (I mean 

roin one incifion) I have taken away two or three 

grains of opium—What mull then be the produce >» 

Mr Ball produced to the Society letters from Dr 

.Latham of Bedford-row, Dr Pearfon of Leicefler- 

fquare, and Mr Wilfon of Bedford-fireet, declaring, 

that, in their opinion, his Englifh opium is equal in ef- 

feft, and fuperior in purity, to the bell foreign opium. 

. OPTIC Inequality, in aflronomy, is an apparent 
irregularity in the motions of far diftant bodies ; fo call- 

ed, becaufe it is not really in the moving bodies, but 

arifing from the fituation of the obferver’s eye. For if 

the eye were in the centre, it would always fee the mo¬ 
tions as they really are. 

Optic Pyramid, in perfpedlive, is a pyramid formed 

by the vilible object which is the baje, and the rays 

drawn from the perimeter of that objed, which meet at the 
eye in a point, which is the apex of the pyramid. Hence, 

alfo, we may know what is meant by an optic triangle. 

Optic Rays, particularly means tliofe by which an 
optic pyramid, or optic triangle, is terminated. 

ORAN, a confiderable city, occupied by the Spa¬ 
niards, in the province of Mafcara, in the country of 

Algiers. It has ftrong and regular fortifications, and 
can eafily be fupplied front Spain with provifions and 

warlike ftores. It lies in 35 of longitude welt from 

Greenwich, and in 350 55 north latitude. Since the 

year 1732, the Spaniards have held uninterrupted pof- 

fefiion of Oran. It has a parilh church, three mona- 

Itenes, an hofpital: and the number of the inhabitants, 
according to the account given of it by the Spaniards, 

amount to 12,000. Towards the fea, the city rifes in 

the form of an amphitheatre, and is furrounded with 

forts and batteries. Clofe to the city lies a ftrong caftle, 

Alcazava, in which the Spanifli governor refides On 

the high eft hill Hands Fort St Croix, wl.ofe guns com¬ 

mand the city and the adjacent country. From this 

ort tbcy mi,ke lignals of the approach of (hips, and 
careful.y watch the motions of the Moors, who often at¬ 

tempt predatory incurfions into the neighbouring di- 

ftriCts. . A conliderable number of Mahomedans take 

refuge in Oran ; they dwell in adiftindt part of the ci¬ 

ty, receive pay from the court of Spain, and render fig. 

nal fervices again!! the Moors. The greatelt part of 

the inhabitants of Oran confilts of fuch as have been 

bamlhed from Spain ; and the fame may, in a great 

meafure, may be faid of the foldiers who compofe the 

garnfon. Five regiments are commonly ftationed here ; 

but owing to continual defertion, their ftreiigth fcarcely 

equals that of four complete regiments. One of them 

wholly confilts of malefa&ors, who have been condemn¬ 

ed to remain here for life ; the reft are fuch as have been 

transported for one or more years. There is here Iikewife 

a military fchool. Around the city are pleafant gardens • 

bunt is very dangerous to cultivate them, on account 

of the Moors and Arabs, who frequently lie in ambulh 

among them. The fame reafon prevents the cultiva- 

tion of the fields in the vicinity $ and the garnfon and 

^ r inha- 
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inhabitants muft be fupplied with provifions immediate- principles we are pledged—and in fupport of them we 
ly from Spain. are ready to fpend the lad drop of our blood—(Signed) 

J ORANGE-Men, an appellation aflumed by certain Thomas Verner, Grand Ma/ler ; John Clau. Beresford, 

focieties in Ireland, of which the firft was formed in Grand Secretary ; William James, J. De Joncourt, Ed- 

the county of Armagh, on the 21ft of November 1795, 

others in fome towns of Ulfter and Leinfter in the year 

1797, another in the city of Dublin 1798 ; and fince 

that period, thefe focieties have fpread over the whole 

of our filler kingdom. The obje6l of thefe aflociations 

is exhibited in the following authentic Declaration of 

the Principles of Orange-men, publifhed 1799* 
“ From the various attempts that have been made to 

poifon the public mind, and Hander thofe who have had 

the fpirit to adhere to their king and conftitution, and 

to maintain the laws :— 
“We, the Proteftants of Dublin, affuming the name 

of Orange-men, feel ourfelves called upon, not to vin¬ 

dicate our principles, for we know that our honour and 

loyalty bid defiance to the fhafts of malevolence and dif- 

affedlion, but openly to avow thofe principles, and de¬ 

clare to the world the objetts of our inflitution. 

“ We have long obferved, with indignation, the ef¬ 

forts that have been made to foment rebellion in this 

kingdom, by the feditious, who have formed themfelves 

into focieties, under the fpecious name of United Irfh- 

men. 
“ We have feen with pain the lower orders of our 

fellow-fubje£ls, forced or (educed from their allegiance, 

by the threats or machinations of traitors. 
“ And we have viewed with horror the fuccefsful ex¬ 

ertions of mfcreantSy to encourage a foreign enemy to 

invade this happy land, in hopes of rifing into confe- 

uence on the downfal of their country. 
“ We therefore thought it high time to rally round 

the conftitution, and there pledge ourfelves to each 

other, to maintain the laws, and fupport our good king 

againft all his enemies, whether rebels to their God or 

to their country ; and by fo doing, {hew to the world 

that there is a body of men in this ifland, who are rea¬ 

dy, in the hour of danger, to (land forward in defence 

of that grand palladium of our liberties, the conftitution 

of Great Britain and Ireland, obtained and eftablifhed 

by the courage and loyalty of our anceftors under the 

Great King William. 
“ Fellow fubje&s, we are accufed with being an infi- 

tution, founded on principles too (hocking to repeat, 

and bound together by oaths, at which human nature 

may fhudder : but we caution you not to be led away 

by fuch malevolent falfehoods ; for we folemnly allure 

you, in the prefence of the Almighty God, that the 

idea of injuring any one, on account of his religious o- 

pinion, never entered into our hearts : we regard every 

loyal fubjeft as our friend, be his religion what it may ; 

we have no enmity but to the enemies of our country. 

“ We further declare, that we are ready, at all times, 

to fubmit ourfelves to the orders of thofe in authority 

under his Majefty, and that we will cheerfully under¬ 

take any duty which they fhall think proper to point 

out for us, in cafe either a foreign enemy Hiall dare to 

invade our coafts, or that a domeftic foe (hall prefume to 

raife the ftandard of rebellion in the land. To thefe 

ward Ball.” 
ORCHARD. As an appendix to this article in 

the EncycL fome of our readers will be pleafed with the 

following means, employed by the Rev. Mr Germer- 

Jhaufcn> for promoting the growth of young trees, and 

increafmg the fize and flavour of the fruit in or¬ 

chards. 
Having, planted feveral young plum trees in an or¬ 

chard, he covered the ground, for fome years, around 

the trunks, as far as the roots extended, with flax-fhows 

( a ) ; by which means thefe trees, though in a grafs- 

field, increafed in a wonderful manner, and far excelled 

others planted in cultivated ground. As far as the 

(hows reached, the grafs and weeds were choaked ; and 

the foil under them was fo tender and foft, that no bet¬ 

ter mould could have beeen wifhed for by a florid. 

When he obferved this, he covered the ground with 

the fame fubftance, as far as the roots extended, around 

an old plum-tree, which appeared to be in a languifhing 

date, and which flood in a grafs-field. The confequen- 

ces were, that it acquired a ftrong new bark ; produced 

larger and better-tafted fruit ; and that thofe young 

(hoots, which before grew up around the Hem, and 

which it was every year neceffary to deftroy, were pre¬ 

vented from fprouting forth, as the covering of flax- 

(hows impeded the free accefs of air at the bottom of 

the trunk. 
In the year 1793, he tranfplanted, from feed-beds, 

into the nurfery, feveral fruit-trees; the ground around 

fome of which he covered, as above, with flax-fhows. 

Notwithftanding the great heat of the fummer, none of 

thofe trees where the earth was covered with (hows died 

or decayed ; becaufe the fhows prevented the earth un¬ 

der them from being dried by the fun. Of thofe trees, 

around which the ground was not covered as before 

mentioned, the fourth part mifearried ; and thofe that 

continued alive were far weaker than the former. 

The leaves which fall from trees in autumn may alfo 

be employed for covering the ground in like manner \ 

but ftones, or logs of wood, muft be laid on them, to 

prevent their being difperfed by the wind. In grafs- 

land, a fmall trench may be made around the roots of 

the tree, when planted, in order to receive the leaves. 

If flax-fhows are ufed, this is not necefTary; they lie on 

the furface of the ground fo fall as to refill the force 

of the mod violent ftorm. The leaves which our au¬ 

thor found mod effe&ual in promoting the growth and 

fertility of fruit trees, are thofe of the walnut-tree. 

Whether it is, that, on account of their containing a 

greater abundance of faline particles, they communicate 

manure to the ground, which thereby becomes tender 

under them ; or that they attrad nitrous particles from 

the atmofphere ; or that, by both thefe means, they 

tend to nourifh the tree both above and below. 
Thofe who are defirous of raifing tender exotic trees 

from the feed, in order to accuftom them to our climate, 

may, when they tranfplant them, employ flax-fhows 
with 

(a) Shows are the refufe of flax when it is fcutched or heckled. 
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OrcMU with great advantage. This covering will prevent the 

II > froft from making its way to the roots 5 and rats and 

* Wheel *S on account of the (harp prickly points of the 
_ ' ^ flax-fliows, will not be able to fhelter themfelves under 

them. 

ORCHILLA, a weed ufed in dyeing, which grows 

in the Canary iflands, and is monopolized by the govern¬ 

ment. “ It is a minute vegetable (fays Sir George 

Staunton), of the lichen kind, growing chiefly upon 

rocks of a loofe texture, and produces a beautiful vio¬ 
let blue colour.” 

ORDEAL. See this article in the Encyclopedia, at 
the end of which we have given, from Dr Henry’s Hi- 

ftory of England, fome ftrong reafons for fufpedling 

that the ordeal, by fire at lead, was a grofs impofition 

on the credulity of an ignorant and fuperftitious age. 

This fufpicion of impoflure is raifed to certainty by 

Profeffor Beckmann, who, in his Hiftory of Inventions, 

gives us the whole procefs by which the clergy con¬ 

duced the trial, and brought proofs of innocence or of 

guilt at their pleafure. The perfon accufed was put 

entirely under their management for three days before 

the trial, and for as many after it. They covered his 

hands (when he was to lift red-hot iron) both before 

and after the proof; fealed and unfcaled the covering. 

The former was done, as they pretended, to prevent the 

hands from being prepared any how by art ; the latter, 

that it might be accurately known whether or not they 
were burnt. 

Some artificial preparation was therefore known, elfe 

no precautions would have been neceffary. It is high¬ 

ly probable, that during the three firfb days the preven¬ 

tative was applied to thofe perfons whom they wifhed 

to appear innocent; and that the three days after the 

trial were requifite to let the hands refume their natural 

Rate. The facred fealing fecured them from the exami¬ 

nation of prefumptuous unbelievers ; for to determine 

whether the hands were burnt, the three laR days were 

certainly not wanted. When the ordeal was abolifhed, 

and this art rendered ufelefs, the clergy no longer kept 

it a fecret. In the 13th century, an account of it was 

publifhed by Albertus Magnus, a Dominican monk (a). 

If his receipt be genuine, it feems to have confided ra¬ 

ther in covering the hands with a kind of pafte than in 

hardening them. The fap of the althea (marfhmallow), 

the flimy feeds of the flea-bane, which is Rill ufed for 

ftiffening by the hat-makers and filk-weavers, together 

with the white of an egg, were employed to make the 

pafte adhere. And by tliefe means the hands were as 

fafe as if they had been fecured by gloves. 

ORFFYREUS's Wheel, in machanics, is a ma- 

<tton' C^ne f° called from its inventor, which he aflerted to 

iflionarv a perpetual motion. This machine, according to the 
account given of it by Gravefande, in his Oeuvres Phi- 

lofophiques, publifhed by Allemand, Araft. 1774, con¬ 

fided externally of a large circular wheel, or rather 

drum, 12 feet in diameter, and 14 inches deep ; being 
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very light, as it was formed of an aflemblage of deals,Orffy 

having the intervals between them covered with waxed WV 

cloth, to conceal the interior parts of it. The two ex- u 

tremities of an iron axis, on which it turned, refted on 

two fupports. On giving a flight impulfc to the wheel, 

in either dire&ion, its motion was gradually accelerated ; 

fo that, after two or three revolutions, it acquired fo 

great a velocity as to make 25 or 26 turns in a minute. 

This rapid motion it actually preferved during the fpace 

of two months, in a chamber of the Landgrave of 

Heffe, the door of which was kept locked, and fealed 

with the Landgrave’s own feal. At the end of that time 

it was flopped, to prevent the wear of the materials. 

The Profeffor, who had been an eye-witnefs to thefe 

circumftances, examined all the external parts of it, and 

was.convinced that there could not be any communica¬ 

tion between it and any neighbouring room. Orffy- 

reus, however, was fo incenfed, or pretended to be 

fo, that he broke the machine in pieces ; and wrote 

on the wall, that it was the impertinent curiofity of 

ProfefTor Gravefande which made him take this ftep. 

The Prince of Heffe, who had feen the interior parts 

of this wheel, but fvvorn to fecrecy, being afked by 

Gravefande, whether, after it had been in motion for 

fome time, there was any change obfervable in it, and 

whether it contained any pieces that indicated fraud or 

deception ? anfwered both queftious in the negative, 

and declared, that the machine was of a very fimple 

conftru&ion. 

ORICOU, a new fpecies of the vulture, difcovered 

by Vaillant at Orange river in South Africa. As he 

thinks it unqueftionably the mod beautiful of its genus, 

and tells us, as ufual with him, a wonderful dory about 

it, we have given a figure of this vulture in Plate XLI. 

Our traveller fays, that it is more than three feet high, 

and eight or nine in breadth of wing. Its feathers, the 

general hue of which is a light brown, are of a particu¬ 

lar kind on the bread, belly, and Tides, where they are 

of unequal lengths, pointed, curved like the blade of a 

fabre, and bridle up diftindl from each other. The 

feathers being thus feparated, would difclofe to view 

the fkin on the bread, if it were not completely covered 

with a very thick and beautiful white down, which is 

eafily feen between the ruffled plumage. 

A celebrated naturalift has faid, that €t no bird has 

eye-ladies or eye-brows, or, at leaft, hair round the eyes 

like that in quadrupeds.” This affertion, advanced as 

a general law of Nature, is a miftake. # Not only the 

oricou has this peculiarity, but we know of many other 

fpecies in which it exifts ; fuch as, in general, all the 

calaos, the fecretary, and feveral other birds of prey. 

Befide thefe eye-lafhes, the vulture in queftion has ftiff 

black hairs on its throat. All the head and part of the 

neck are bare of feathers ; and the naked fkin, which is 

of a reddifh colour, is dafhed in certain places with blue, 

violet, and white. The ear, in its external circumfer¬ 

ence, is bounded by a prominent flun, which forms a 
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(a) In his work De Mirabilibus Mundi, at the end of his book De Sccretis Mulierum, Amftelod. 1702, 

12mo, p. 100. Expenmentum mirabile quod facit hominem ire in ignem fine lasfione, vel portare ignem vel 

ferrum ignitum fine laefione in manu. Recipe fuccum bifmalvae, et albumen ovi, et femen pfylli et calcem, et 

pulveriza, et confice cum illo albumine ovi fuccum raphani ; commifce ; ex hac confe£lione illineas corpus tuum 

vel manum, et dimitte ficcari, et poftea iterum illineas, et pod hoc poteris auda&er fudinere ignem fine nocu- 
mento. 
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Oricou fort of rounded conch, that mull neceffarily heighten the 

Orotova ^acu^y hearing in this fpecies. This kind of conch 
— is prolonged for fome inches, and defcends down the 

neck ; which induced our author to give it the name of 
oricou. 

Its flrength, he fays, mufl be very confiderable, if 

we may judge from its mufcles and finews ; and he is per- 

fuaded, that there is not a flronger among the whole 

order of carnivorous birds, not excepting the famous 

condor, which fo many travellers have feen, but of which 

their defcriptions are fo different as to render its exifl- 

ence extremely doubtful. But there was no occafion 

for this reafoning, and thofe inferences, if what he re¬ 

lates as fa£ts deferve any credit. The oricou which he 

defcribes, he firft perceived perched on the carcafe of a 

hippopotamos, eagerly devouring its flefh. He fhot at 

it, and wounded it flightly ; upon which, “ though it 

had already gorged itfelf with a confiderable quantity 

of flefh (for upon opening it, he found in its ftomach 

no lefs a quantity than Jix pounds and a half), yet its 

hunger and voracity were fuch, that it flruck its beak 

into the carcafe when attempting to take wing, as if 

defirous of carrying the whole of it away. 

“ On the other hand, the weight of the flefh it had 

devoured rendering it the more heavy, it could not ea- 

fily rife: fo that we had time (fays he) to reach it be¬ 

fore it was on the wing, and we endeavoured to knock 

it on the head with the butt-ends of our mufkets. It 

defended itfelf a long time with great intrepidity. Tt 

bit or flruck at our weapons with its beak, and its 

flrength was flill fo great, that every flroke made a mark 

on the barrel of the pieced9 

ORIENT, the eaft, or the eaflern point of the ho¬ 

rizon. 

Orient Equinofiial> is ufed for that point of the ho¬ 

rizon where the fun rifes when he is in the equinoctial, 

or when he enters the figns Aries and Libra. 

Orient Slejlival, is the point where the fun rifes in 

the middle of fummer, when the days are longed. 

Orient Ilybenialy is the point where the fun rifes in 

the middle of winter, when the days are fhorteft. 

OROTAVA, a town in the ifland of Teneriffe, at 

the bottom of thofe mountains out of which the Peek 

rifes, neatly built of done, on an irregular furface. The 

molt remarkable objeCt near it is a dragon’s blood tree, 

of which the trunk meafures, at the height of ten feet 

from the ground, 36 feet in girth. Concerning this 

tree there is a tradition current in the ifland, that it ex- 

ided, of no inconfiderable dimenlions, when the Spa¬ 

niards made the conqued of Teneriffe, about three cen¬ 

turies ago ; and that it was then, what it flill is, a land¬ 

mark, to diflinguifli the boundaries of landed pofTeflions 
near it. 

Diflant about three miles on the fea-coaft is the puer- 

to, or fea-port, of Orotava, where is carried on a confi¬ 

derable degree of commerce, principally for the expor¬ 

tation of wine. It is chiefly, as at Madeira, in the 

hands of a few Britifh commercial houfes, which im¬ 

port, in return, the manufactures of Great Britain. 

Within a mile is a collection of living plants from Mex¬ 

ico, and other parts of the Spanifh dominions in Ame¬ 

rica. From hence they are to be tranfplanted into 

Spain. It is an eftablifhment of fome expence ; and, 

whatever may be its fuccefs, it fhews a laudable'atten- 
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tion, on the part of that government, to the promotion OrotcKyj, 
of natural knowledge. w~v*"—' 

OROTCHYS and Bitchys, two tribes of Tartars, 
who were vifited by La Peroufe in 1787, and of whofe 

manners he gives fuch an account as renders it difficult 

to fay whether they have the bed claim to be called a 

favage or a civilized people. He felt in with a fmal] 

village of them on the ead coadof Tartary, in a bay to 

which he gave the name of Bate de Caflrie, in Lat. 510 

29' North, and Long. 1390 39'Ead from Paris. 

Their village, their employment, their dref3, and their 

apparent ignorance of all religion, befpoke them favages. 

Their village was compofed of four cabins, built in a 

foid manner, of the trunks of fir-trees, and covered 

with bark. A wooden bench compaffed the apartment 

round about ; aiid the hearth was placed in the middle, 

under an opening large enough to give vent to the 
fmoke. 

This village was built upon a tongue of low marfhy 

land, which appeared to be uninhabitable during the 

winter ; but on the oppofite fide of the gulph, on a more 

elevated fituation, and expofed to the fouth, there was, 

at the entrance of a wood, another village, confiding 

of eight cabins, much larger and better built than the 

fird. Above this, and at a very fmall didance, were 

three yourts, or fubterraneous houfes, pcrfe&Iy fimilar 

to thofe of the Kamtfchadales, deferibed in the third vo¬ 

lume of Captain Cook’s lad voyage ; they were exten- 

five enough to contain the inhabitants of the eight ca¬ 

bins during the rigour of the cold feafon ; befides, on 

fome of the fkirts of this village were feen feveral tombs, 

which were larger and better built than the houfes; 

each of them enclofed three, four, or five biers, of a 

neat workmanfhip, ornamented with Chinefe duffs, 

fome pieces of which were brocade. Bows, arrows, 

lines, and, in general, the mod valukble articles of thefe 

people, were fufpended in the interior of thefe monu¬ 

ments, the wooden door of which was clofed by a bar, 

fupported at its extremities by two props. 

Their foie employment feemed to be the killing and 

curing of falmon, of which they eat raw, the fnout, the 

gills, the fmalhbones, and fometimes the entire fkin, 

which they dript off with infinite dexterity. When 

the dript falmon were carried to the huts, the women, 

in the mod difguding manner, ’ devoured the mucilagi¬ 

nous part of them, and feemed to think it the mod ex- 

quifite food. Every cabin was furrounded with a dry¬ 

ing place for falmon, which remain upon poles, expofed 

to the heat of the fun, after having been during three 

or four days fmoked round the fire, which is in the 

middle of their cabin ; the women, who are charged 

with this operation, take care, as foon as the fmoke has 

penetrated them, to carry them into the open air, 

where they acquire the hardnefs of wood. 

The bones of the falmon fo cured were fcattered, and 

the blood fpread round the hearth ; greedy dogs, 

though gentle and familiar enough, licked and devour¬ 

ed the remainder. The naflinefs and flench of this 

people are difgufling. There is not perhaps anywhere 

a race of people more feebly conflituted, or whofe fea¬ 

tures are more different from thofe forms to which we 

attach the idea of beauty ; their middle flature is below 

four feet ten inches, their bodies are lank, their voices 

thin and feeble, like that of children ; they have high 

cheek 
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utchys. cheekbones, fmall blear eyes, placed diagonally ; a large 

"'V—'' mouth, flat nofe, fliort chin, almofl beardlefs, and an 

olive*coloured fkin, varnifhed with oil and fmoke. They 

fuffer their hair to grow, and tie it up nearly the fame 

as we do ; that of the women falls loofe about their 

flioulders, and the portrait which has jufl been drawn 

agrees equally well with their countenances as thofe of 

the men, from whom it would be difficult to diflinguifh 

them, were it not for a flight difference in the drefs, 

and a bare neck ; they are not, however, fubje&ed to 

any labour, which might, like the American Indians, 

change the elegance of their features, if nature had fur- 

nifhed them with this advantage. Their whole cares 

are limited to the cutting and fewing their clothes, dif- 

pofing of their fifli to be dried, and taking care of their 

children, to whom they give the bread till they are three 
or four years of age. 

With refpeft to drefs, the men and little boys are 

clothed with a waiftcoat of nankeen, or the fkin of a 

dog or a fiffi, cut in the fhape of a waggoner’s frock. 

If it reach below the knee, they wear no drawers ; if it 

do not, they wear fome in the Chinefe ftyle, which fall 

as low as the calf of the leg. All of them have boots 

of feal’s fkin, but they keep them for the winter; and 

they at all times, and of every age, even at the bread, 

wear a leather girdle, to which are attached a knife in 

a fheath, a fteel to ftrike a light with, a pipe, and a 

fmall bag to contain tobacco. The drefs of the women 

is fome what different ; they are wrapped up in a large 

nankeen robe, or falmon’s fkin, which they have the 

3rt of perfeflly tanning, and rendering extremely fupple. 

This drefs reaches as low as the ankle-bone, and is 

fometimes bordered with a fringe of fmall copper orna¬ 

ments, which make a noife fimilar to that of fmall bells. 

Thofe falmon, the fkins of which ferve for clothing, are 

never caught in fummer, and weigh thirty or forty 
pounds. 

Though they had neither priefls nor temples, they 

feemed to be believers in forcery, and took the motion 

of the Frenchmens hands, when writing, for figns of 
magic. Thus far they appeared favages. 

Their facred regard of property, their attention to 

their women, and the delicacy of their politenefs to 

flrangers, would, on the other hand, do honour to the 

moft civilized nation. While Peroufe &nd his people 

were in the bay, one of the families took its departure 

on a voyage of fome length, and did not return during 

their flay. When he went away, the mailer of the fa¬ 

mily put fome planks before the door of his houfe, to 

prevent the dogs from entering it, and in this flate left 

it full of their effedls. “ We were foon (fays our au¬ 

thor) fo perfedlly convinced of the inviolable fidelity 

of thefe people, and their almofl religious refpe6l for 

property, that we left our facks full of Huffs, beads, 

iron tools, and, in general, every thing we ufed as ar¬ 

ticles of barter, in the middle of their cabins, and under 

no other feal of fecurity than their own probity, with¬ 

out a Angle inflance of their abufing our extreme confi¬ 

dence; and on our departure from this bay, we firmly 

entertained the opinion, that they did not even fufpe<ft 

the exiflence of fuch a crime as theft.” 

Their attention to their women, fo uncommon among 

favages, was difplayed in their exempting them from 

hard labour 5 in their never concluding a bargain with 

the Frenchmen withoutpreviouflyconfulting their wives; 
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and in their referving the pendent filver ear-rings and Orotchys 

copper trinkets, which they purchafed, for their wives It 
and daughters. Of the delicacy of their manners to <->r>r^ero* 

flrangers, we fhall give the following interelling inflance » j 
in the words of Peroufe’s tranflator : 

Obferving with what repugnance they received pre- 

fents, and how often they refufed them with obflinacy, 

i6 -t- imagined (fays Peroufe) I could perceive, that 

they were perhaps defirous of more delicacy in the 
manner of offering them ; and to try if this fufpicion 

were well founded, I fat down in one of their houfes, 

and after having drawn towards me two little children, 

of three or four years old, and made them fome trifling 

careffes, I gave them a piece of rofe-coloured nankeen, 

which I had brought in my pocket. The moil lively 

fatisfadlion was vifibly teflified in the countenances of 

the whole family, and I am certain they would have 

refufed this prefent, had it been dircdlly offered to 

themfelves. The hufbaud went out of his cabin, and 

foon afterwards returning with his moft beautiful dog, 

he entreated me to accept of it. I refufed it, at the 

fame time endeavouring to make him underftand, that 

it was more ilieful to him than to me : but he infilled ; 

and perceiving that it was without fuccefs, he caufed the 

two children, who had received the nankeen, to ap¬ 

proach, and placing their little hands on the back of 

the dog, he gave me to underftand, that I ought not 
to refufe his children. 

“ 1 he delicacy of fuch manners cannot exift but a- 

mong a very polifhed people. It feems to me, that the 

civilization of a nation, which has neither flocks nor 

hufbandry, cannot go beyond it. It is neceffary to ob- 

ferve, that dogs are their moil valuable property ; they 

yoke them to fmall and very light fledges, extremely 

well made, and exa6lly fimilar to thofe of ttie Kamt- 

fchadales. Thefe dogs, of the fpecies of wolf dogs* 

and very ftrong, though of a middle fize, are extremely 

docile, and very gentle, and feem to have imbibed the 
charadler of their mailers.” 

ORTHODROMICS, in navigation, is great-circle 
failing, or the art of failing in the arch of a great circle, 

which is the fhorteft courfe : For the arch of a great 

circle is orthodromia> or the fhorteft diilance between 
two points or places. 

ORYCTEROPUS, the name given by M. Geof- 
froy, profeffor of zoology in the French mufeum of na¬ 

tural hiftory, to the animal called by other zoologifts 

Myrmecophaga Capenfis. (See Myrmecophaga, En- 
cycl.) He confidcrs it as a did in 61 genus, and feems- 

indeed to have proved, by a companion of the organs, 

of the orydleropus with thofe of the tatous daftpus of Lin. 

nasus, and of the myrmecophagt, that this genus is inter¬ 

mediate, by its forms and habits, between thofe two 

families.. It approaches to the tatous in its organs of 

mailication, and the form of the toes and nails, and in 

having a fhort and fingle caecum, whilft that of the myr- 

mecophagi is double, as in birds, by the reuniting of 

the bones of the os pubis, which are not articulated to¬ 

gether in the myrmecophagi. The orydleropus, how¬ 

ever, bears a relation to the laft, fince it has, like them, 

a very fmall mouth, whence its tongue, covered with 

hair, may be protruded to a confiderable length. Fi¬ 

nally, the habits of the ory&eropus refemble thofe of 

the animals to which it approaches the moft ; it does 

not climb trees, but lives under the earth like the ta¬ 

tous; 
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tons ; it feeds like them on roots, but alfo it hunts af¬ 

ter anthills, like the myrmecophagi. Its fnout termi¬ 

nates in a blunt callous ; a chara&er which is peculiar 

to it. It may be diftinguifhed in the works of natura- 

lids by the following defcription : 

Ory&eropus. Molar teeth (fix) with flat vertices ; 

the body covered with hair. 
The ory&eropus, as appears from the preceding, con- 

ne&s the tatous with the myrmecophagi and with the 

pangolin manis of Linnaeus. The large foffde fpecies 

found in Paraguay, for which Citizen Cuvier has eda- 

blifhed a new genus, under the name of megaterium, is 

intermediate between the doth and the myrmecophagus ; 

and, laflly, the aftonifhing animal of New Holland, co¬ 

vered with bridles like the porcupine, fupported by 

very fhort legs, and of very lingular conformation, and 

with a head round at the occiput, terminating in a fnout, 

without teeth, very (lender, long, and cylindrical, and 

defcribed by Mr George Shaw under the name of myr- 

mecophaga aculeata, appears to have very ftriking rela¬ 

tions to the pangolin and the orydleropus ; from hence 

it follows, that in confequence of thefe important ac- 

quifitions, we ought for the future to count, in the num¬ 

ber of our natural orders, that of the edentated, or edent- 

ed, confiding of the following genera : Dafpus, orytte* 

ropus mynnecophaga, and aculeata, manis, myrmecophaga, 

megaterium et bradypus. 

OSCILLATION, in mechanics, vibration, or the 

reciprocal afcent and defcent of a pendulum. 

Jlxis of Oscillation, is a line parallel to the hori¬ 

zon, fnppofed to pafs through the centre or fixed point 

about which the pendulum ofcillates, and perpendicular 

to the plane in which the ofcillation is made. 

Centre of Oscillation, in a fufpended body, is a 

certain point in it, fuch that the ofcillations of the body 

will be made in the fame time as if that point alone 

were fufpended at that didance from the point of fufpen- 

lion. Or it is the point into which, if the whole 

weight of the body be colle&ed, the feveral ofcillations 

will be performed in the fame time as before : the ofcil¬ 

lations being made only by the force of gravity of the 

ofcillating body. 

OSCULATION, in geometry, denotes the contadl 

between any curve and its ofculatory circle ; that is, the 

circle of the fame curvature with the given curve, at 

the point of contadl or of ofculation. See Involution 

in this SuppL 

Osculation alfo means the point of concourfe of 

two branches of a curve which touch each other. For 

example, if the equation of a curve bey = a/ x +4\/ 
x3, it is eafy to fee that the curve has two branches 

touching one another at the point where x = o, becaufe 

the roots have each the (igns + and —. 

OUADELIM and Labdesseba, two tribes of A- 

rabs inhabiting the Sahara or Great Defart of Africa, 

of whom almod nothing was known to Europeans till 

the publication of Briffon’s narrative of his fhipwreck 

and captivity among the latter tribe. He defcribes the 

Ouadelim and Labdeffeba as the mod formidable of all 

the interior tribes of Arabs, and as often extending their 

ravages to the very gates of Morocco. “ Their hordes 

(he fays) are frequently intermingled with thofe of the 

Roufege, Rathidium, Chelus, Tucanois, and OuadeW 

tribes, as they have no dihindl boundaries, and change 

their habitations as the defart affords padurage and wa¬ 

ter, They are tall, handfome, (tout, and vigorous Ouacki.m, 

men. Their hair is bridled, and their nails, which 

they often ufe in battle, as long as claws ; large hang¬ 

ing ears and a long beard give them a dern ferocious 

air. The Ouadelim in particular are fierce, arrogant, 

and warlike, but foon difpirited by obdinate refidance, 

efpeeially when they have not a decided fuperiority in 

numbers. In their hordes they lodge by families, in 

tents which are covered with a thick cloth of camels 

hair, which the women fpin and weave upon a loom fo 

fmall, that they work fitting on the ground. The fur¬ 

niture of their tents confid of two large facksof leather, 

in which they keep old clothes, and pieces of old iron, 

three or four goat (kins for holding milk and water, 

two large dones for grinding their barley, a fmaller one 

for driving the pins of their tents, an ozier matting 

which ferves for a bed, a thick carpet for a covering, a 

fmall kettle, and fome wooden difhes, with pack-faddles 

for their camels. The perfon who, befides thefe arti¬ 

cles, poffeffes a few horfes, camels, (beep, and goats, is 

reckoned wealthy, as there are many Arabs who only 

poffefs (beep and goats. Except fore eyes and the cho¬ 

lic, they are fubje£t to few endemic difeafes. The drib 

diforder is caufed by the refle&ion of light from the 

burning fands of the defart, the other proceeds from 

the verdigreafe which contaminates all their vi&uals. 

Their kettles are not tinned, and never waflied, fo that 

they are quite cruded over with verdigreafe, the viru¬ 

lence of which is probably diminifhed by the quantity 

of milk they ufe. When they refide long in one place, 

they fometimes plough the fpots which are moidened 

by the rain, and fprinkle them with feed in a carelefs 

manner. Plentiful crops are often thus produced ; but 

indead of waiting till the grain attains maturity, they 

cut it down, and dry it over hot cinders. Treachery 

and perfidy are the innate vices of the Arabs ; affalfina- 

tions are frequent; no man truds the promife of another ; 

no man makes a written agreement, as the poignard 

cancels all bonds and obligations. The men often re¬ 

late their exploits to each other 5 the embellifhing of a 

dory is fucceeded by a charge of falfehood, and the 

poignard folves every difficulty. The ancient rites of 

hofpitality, however, are pra&ifed among thefe tribes 

in their utmod extent. The Arab, who in the field is 

a rapacious plunderer, becomes liberal and generous as 

foon as he enters his tent. War is only a fpecies of 

rapine, and the vi&ory is decided at the fird (hock. 

The Arab is devoid of fanguinary courage ; he attacks 

only to plunder, and never thinks that booty is to be 

put in competition with his life. When the battle is 

ended, each party makes graves for the (lain, and enclofe 

the tombs with mounds of dones. The ages of the 

warriors are denoted by the fpace of ground which the 

grave occupies, and the funeral procefiion is clofed by 

the howls of the females. 

“ The women never affunie the name of their huf- 

bands, and never eat with them at meals. They are 

faithful to their hufbands, and cannot be divorced ex¬ 

cept by the decree of the feniors of the horde. The 

Arabs difplay their opulence by the ornaments of their 

women, wliofe ears, arms, and legs, are generally adorn¬ 

ed with rings of gold and filver. An Arab beauty mud 

have long teeth (hooting out of her mouth, a body ex¬ 

tremely thick, and limbs of the longed fize. At the 

birth of a fon, every woman, to tedify her joy, black- 
en$ 
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Duadelim/cns her face for 40 days. At the birth of a daughter, 

' fhe only daubs the half of her face during the fpace of 

20 days. A mother treats her fon with the fame re- 

fpedl as her hufband, almoft as foon as he is able to 

walk ; fhe prepares his food, ferves him, and eats when 

he has finifhed his repaft. In the education of their 

young men, the mofl important acquifttions are, dexte¬ 

rity in the ufe of the poignard, fkill in embowelling 

their enemies with their long nails, and a plaufible air in 

uttering a falfehood. More rude and ferocious than 

the tribes whofe territories lie upon the fhore of the 

fea, the Labdeffeba and Ouadelim Arabs are alfo more 

confined and illiberal in their ideas, not only believing 

that they are the firfl nation in the world, but fancy¬ 

ing that the fun rifes only for them. Briffon relates, 

that fome of them expreffed this idea in unequivocal 

terms. ‘ Behold (faid they) that luminary, which is 

unknown in thy country. During the night, thou art 

not enlightened, as we are, by that heavenly body, 

which regulates our days and our falls. His children 

(the ftars) point out to us the hours of prayer. You 

have neither trees nor camels, fheep, goats, nor dogs. 

Are your women fimilar to ours ?’ 4 How long did ft 

thou remain in the womb of thy mother (faid another) ?’ 

4 As long (replied Briffon) as thou in that of thine.’ 

4 Indeed (faid a third, counting the fingers and toes of 

the Frenchman) he is made like us; he differs only in 

his colour and language.’ 4 Do you fow barley in your 

houfes ?’ faid the Arabs, alluding to the fliips of the 

Europeans. 4 No (faid Briffon), we fow our fields al¬ 

moft in the fame feafon as you.’ c How ! (cried feve- 

ral) do you inhabit the earth ? we believed that you 

were born and lived upon the fea.’ Thefe Arabs, ac¬ 

cording to the Turkifh proverb, believe that all the 

world is like their father’s honfe : unacquainted with 

the manners of other nations, and unaccuftomed to re¬ 

fled upon the caufes of national chara&er, every varia¬ 

tion from their own cuftoms appears not only ridicu¬ 

lous, but monftrous ; every difference of opinion not 

only abfurd, but criminal. This ignorance of the A- 

rabs, conjoined with their local and religious prejudices, 

enables us to account for the infulting treatment which 

Briffon and his companions received, without having 

recourfe to inherent depravity of nature.” That treat¬ 

ment was indeed (hocking. 

Briffon had furrendered himfelf, on his fhipwreck, to 

Sidi Mahomet, a Talbe or prieft of the tribe of Lab- 

deffeba. During the abfence of the prieft, the Lab- 

deffeba, who guarded the captives, were attacked and 

maltreated by a party of the Ouadelims, and during the 

buftle which enfued, Briffon had almoft loft his life. 

Inftead of compaflionating his forlorn fituation, the 

women threw fand into his eyes, as they faid, to dry 

his eye-lids. The Arabs, into whofe hands he had 

fallen, had only come down to the fea-coaft to gather 

wild grain, three days before the fhipwreck ; and to 

preferve their booty, they immediately retreated to the 

interior part of the defart. A guide preceded the 

horde, to place at intervals fmall pyramids of ftone, to 

diredt their courfe, at a diftance from every hoftile 

tribe. After pafiing fome very high mountains, wholly 

covered with fmall greyifh pebbles as fharp as flints, 

they defeended into a fandy plain overfpread with 

thorns and thiftles. When Briffon was unable to walk, 

on account of the bleeding of his feet, he was mounted 
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on a camel ; the briftly hair and hard trot of which 

foon excoriated him fo much, that the blood run co- 

pioufly down its flanks. By throwing heated ftones 

into a wooden veffel, filled with barley meal, diluted 

with water procured on the fea-fhore, preferved in a 

goat’s (kin, and mixed with pitch to prevent putrefac¬ 

tion, the Arabs prepared a kind of foup, which they 

kneaded with their hands, and ate unchewed. They 

roafted a goat in heated fand, ate its fat raw, and, af¬ 

ter having devoured the flefh, gnawed the bones, and 

feraped them with their nails, threw them to Briffon 

and his companions, defiring them to eat quickly, and 

load the camels, that the journey might not be impe¬ 

ded. Proceeding eaftvvard, they croffed a vaft plain, 

covered with fmall ftones white as fnow, round and 

flat as a lental, where not a Angle plant was produced. 

The earth beneath their feet refounded dull and hol¬ 

low, and the fmall ftones pricked them like fparks of 

fire. The reflection of the rays of the fun from the 

fand was fcorching ; the atmofphere was loaded with a 

red vapour, and the country appeared as if filled with 

flaming volcanoes. Neither birds nor infedts could be 

feen in the air. The profound filence was frightful. 

If a gentle breeze ever arofe, it produced extreme lan¬ 

guor, chopping of the lips, burning heat of the (kin, 

with fmall fmarting pimples. This plain was even (hun- 

ned by wild beafts. After traverling this plain, they 

entered another, where the wind had thrown up in fur¬ 

rows the fand, which was of a reddifh colour. On the 

tops of the furrows grew a few fweet-feented plants, 

which were devoured by the camels. On quitting this 

fandy plain, they entered a valley furrounded by moun¬ 

tains, where the foil was white and flimy, and where 

they found water of a noxious fmell, covered with 

green mofs, and foon after difeovered a horde of the 

friendly tribe Rouffye. 

After another journey of ftxteen days, they arrived 

at the tents of the Labdefleba horde, to which Sidi 

Mahomet belonged. The tents pitched among thick 

bufhy trees, and the numerous flocks feeding along the 

(ides of the hills, prefented at a diftance an afpedt of 

happinefs and paftoral fimplicity. On approaching 

near, the trees of beautiful green foliage proved to be 

only old gummy flumps, almoft void of branches, fo 

encircled with thorns that their (hade was inacceflible. 

The women approached, with loud cries and the mofl: 

fawning fervility, to welcome their tyrants, to throw 

ftones at the Chriftians, and fpit in their faces, while 

the children imitated the example of their mothers. 

Briffon, who endeavoured to ingratiate himfelf with his 

mailer’s favourite, not only failed in this, but incurred 

her implacable refentment, through his irritability, 

which to the Arab women feemed extremely to re- 

femblefpetulance. During his refidence with Sidi Ma¬ 

homet, the hardfhips he endured were almoft incredi¬ 

ble. With the excefiive heat, the milk of the fheep, 

goats, and camels, diminifhed, and then the dogs fared 

better than the Chriftians, who were forced to fubfift 

on wild herbs and raw fnails. When the rains fell, and 

the leaft preflure made the water to fpring up through 

the fandy foil, the Chriftians flept behind a bufli, un- 

fhehered, on the bare ground. Briffon and his mafter 

fometimes reafoned about religion ; when the latter al¬ 

ways anfwered the harangues of the former by decla¬ 

ring, that he preferred a bowl of churned milk to fuch 

abfurdities. 

Ouadelim • 
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Oxyglycus, abfurdities. Several of his companions perifhed, and 

^^were left by the Arabs to be devoured by the ravens, 

\ while in the druggies of death. One of them was fup- 

pofed to be murdered by his maftcr for milking his ca¬ 

mels clandeflinely. An application made by BrifTon to 

the conful at Mogador, by a letter entrufled to a Jew- 

ifh merchant, was fruflrated through the negligence of 

the vice-conful; and the Labdeffeba Arabs thought the 

journey too dangerous to be encountered for the ran- 

fom of their Haves. He was, however, at lad relieved, 

through the humanity of his mafler’s brother-in-law, 

who carried him to Morocco, where his ranfom was 

paid by the Emperor, and whence he returned to France. 

For a fuller account of thefe two favage tribes, fee 

Saugnier's and BrifforC s Narratives ; or a very pleafing 

Hijlorical and Phtlofophical Sketch of the DifcoverTes, &c. 

of the Europeans in Northern and Weflern Africa, publifh- 

ed 1799 by Symington Edinburgh, and Vernor and Hood 
London. 

OXYGLYCUS cerasus, the name given by the 

Editor of Dalzel’s Hidory of Dahomyto a very fingu- 

lar fruit produced in that country, as well as in fome 

other parts of Africa. It refembles a fmall olive in eve¬ 

ry refped but the colour ; being of a dufky reddifh hue, 

changing at the end next the dalk to a faint yellow. 

The pulp is firm, and almod infipid ; the done is hard 

like that of the olive. After having chewed one or 

more of fuch berries, and fpit out or fwallowed the 

pulp at pleafure, a glafs of vinegar will tade, to the 

perfon trying the experiment, like fweet wine ; a lime 

will feem to have the flavour of a very ripe China 

orange ; and the fame change is produced on other 

acids, the ordinary effe&s of which upon the palate is 

dedroyed in a very unaccountable manner, without ef- 

fervefcence or any fenfible motion. Indeed, the effe& 

is very different from neutralization, arifing from the 

mixture of acid and alkali; fuch combination producing 

a neutral faline liquor, whild this miraculous berry 

feems to convert acids to fweets. Food or drink, not 

containing any 'hcid, fuffer no change by the previous 

ufe of this fruit; its effed upon acids continues, even 

after a meal, though in a much fmaller degree. The 

natives ufe it to render palatable a kind of gruel called 

guddoe, which is made of bread after it becomes too dale 

for any other purpofe. They defcribe it as the fruit J 
of a large tree. 

Plants fix or feven inches high were raifed from this 

fruit by Mr Dalzel, who-tried to carry them from An¬ 

gola to the botanic garden at St Vincent’s ; but they 

died on the paffage. He preferred the berries in fpi- 

rits, in fyrup, and in a dry form ; but they lod their 

Angular quality in all thofe preparations. The plant is 

an evergreen, and the leaves in this infant date are like 
thofe of the olive. 

OXY-Muriatic Acid (See Chemistry-Index in 
this Suppl.), is the principal agent in the new procefs 

of bleaching (fee Bleaching, Suppl) ; but, till very 

lately, at lead, if not even at pretent, the bleachers 

were in the pradice of adding fome alkali to the acid, 

notwithdanding the drong objedions which M. Ber- 

tholet made to that addition, and notwithdanding the 

proofs urged by Mr Rupp, that it increafes the expence 

of bleaching about 40 per cent. The chief reafon for 

perfiding in a pradice to which fuch objedions were 

urged was, that the addition of the alkali deprives the 

liquor of its fuffocating effedls without dedroying itsOxy.Muri2. 
bleaching powers. Mr Rupp, however, has contrived aric Acid, 

the following apparatus, in which may be fafely ufed- 

pure oxy-muriatic acid limply Jiffolved in water, the 

which is at once its cheaped and bed vehicle. 

Figure 1. (Plate XLI.) israfedion of the apparatus. 

It conlids of an oblong deal cidern A BCD, made wa¬ 

ter-tight. A rib EE of afh or beech wood is firmly 

fixed to the middle of the bottom CD, being mortifed 

into the ends of the cidern. This rib is provided with 

holes at FF, in which two perpendicular axes are to 

turn. The lid AB has a rim GG, which finks and fits 

into the cidern. Two tubes HH are fixed into the lid, 

their centres being perpendicularly over the centres of 

the fockets FF when the lid is upon the cidern. At 

I, is a tube by which the liquor is introduced into the 

apparatus. As it is neceffary that the fpace within the 

rim GG be air-tight, its joints to the lid, and the joints 

of the tubes, mud be very clofe ; and, if neceffary, fe-' 

cured with pitch. Two perpendicular axes KL, made 

of alh or beech wood pafs through the tubes HH, 

and red in the fockets FF. A piece of drong canvas 

M is fewed very tight round the axis K, one end of 

it projecting from the axis. The other axis is provided 

with a fimilar piece of canvas. N are pieces of cloth 

rolled upon the axis L. Two plain pulleys 00 are 

fixed to the axis, in order to prevent the cloth from 

flipping down. The fhafts are turned by a moveable 

handle P. Qjs a moveable pulley, round which paffes 

the cord R. This cord, which is fadened on the oppo- 

fite of the lid (fee fig. 2.), and paffes over the fmall 

pulley S, produces fridion by means of the weight T. 

By the fpigot and fauffet V, the liquor islet off when 
exhauded. 

The dimenfions of this apparatus are calculated for 

the purpofe of bleaching twelve or fifteen pieces of £ 

calicoes, or any other fluffs of equal breadth and fub- 

ftance. When the goods are ready for bleaching, the axis 

L is placed on a frame in an horizontal pofition, and 

one of the pieces N being taflened to the canvas M by 

means of wooden fkewers, in the manner rcprefented in 

fig. 1. it is rolled upon the axis by turning it with the 

handle P. This operation mud be performed by two 

perfons ; the one turning the axis and the other di¬ 

recting the piece, which mud be rolled on very tight 

and very even. When the firfl piece is on the axis, the 

next piece is fadened to the end of it by Ikewers, and 

wound on in the fame manner as the firfl. The fame 

method is purfued till all the pieces are wound upon 

the axis. The end of the lad piece is then fadened 

to the canvas of the axis K. Both axes are afterwards 

placed into the cidern, with their ends in the fockets 

FF, arid the lid is put on the cidern by pafiing the 

axis through the tubes HH. The handle P is put 

upon the empty axis, and the pulley Q^upon the axis 

on which the cloth is rolled, and the cord R, with 

the weight T, is put round it and over the pulley S. 

The ufe of the fridion, produced by this weight, is 

to make the cloth wind tight upon the other axis. 

But as the efled of the weight will increafe as one cy¬ 

linder increafes and the other leffens, Mr Rupp recom¬ 

mends that three or four weights be fufpended on the 

cord, which may be taken off gradually as the perfon 

who works the machine may firid it convenient. As 

the weights hang in open hooks, which are fadened to 
the 
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>xy- Myn the cord, it will be little or no trouble to put them on 
.tic Acid. and t0 remove them. 

1 hings being thus difpofed, the bleaching liquor is 

to be transferred from the veffels in which it has been 

prepared into the apparatus, by a moveable tube paf- 

ling through the tube I, and defending to the bottom 

of the ciltern. T his tube being connected with the 

veflels, by means of leaden or wooden pipes provided 

with cocks, hardly any vapours will cfcape in the trans¬ 

fer. When the apparatus is filled up to the line a> the 

moveable tube is to be withdrawn, and the tube I clofed. 

As the liquor rifes above the edge of the rim G, and 

above the tubes HH, it is evident that no evaporation 

can take place, except where the rim does not apply 

clofely to the Tides of the box ; which will, however, 

form a very trifling furface if the carpenter’s work be 

decently done. The cloth is now to be wound from the 

axis L upon the axis K, by turning this ; and when 

this is accomplifhed, the handle P and pulley Qare to 

be changed, and the cloth is to be wound back upon the 

axiS'L. This operation is, of courfe, to be repeated as 

often as necefTary. It is plain, that by this procefs of 

winding the cloth from one axis upon the other, every 

part of it is expofed, in the moft complete manner, to 

the action of the liquor in which it is immerfed. It 

will be necefTary to turn, at firft, very hrifkly, not only 

becaufe the liquor is then the flrongefl, but alfo becaufe 
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it requires a number of revolutions, when the axis is Oxy-Mmi- 

bare, to move a certain length of cloth in a given time, atic Aci"\ 

though this may be performed by a tingle revolution r~~~‘ 
when the axis is filled. Experience muit teach how 
long the goods are to be worked ; nor can any rule be 

given refpectmg the quantity and ftrength of the liquor, 

in order to bleach a certain number of pieces. An intel¬ 

ligent workman will Toon attain a fufficient knowledge 
ot thefe points. It is hardly necefTary to obferve, that, 

ir the liquor fhould retain any ftrength after a fet of 

pieces are bleached with it, it may again be employed 
for another fet. 

With a few alterations, this apparatus might be made 
applicable to the bleaching of yarn. If, for inftance, the 

pulley O were removed from the end of the axis K, and 

fixed immediately under the tube H;—if it were perfo¬ 

rated in all direct ions, and tapes or firings pafTed thro* 

the holes, fkains of yarn might be tied to thefe tapes un¬ 

derneath the pulley, fo as to bang down towards the 

bottom of the box. The apparatus being afterwards fill¬ 

ed with bleaching liquor, and the axis turned, the motion 

would caufe every thread to be acted upon by the liquor. 

Several axes might thus be turned in the fame box, and 

being conne&ed with each other by pulleys, they might 

all be worked by one perfon at the fame time ; and as 

all would turn the fame way and with the fame fpeed, 

the ikains could not polfibly entangle each other. 

p. 
aiming, T^ncaustic PAINTING is an art of very high an- 
-V- ■ tiquity, which, after being loft for many ages, was 

reftored, as is commonly believed, by the celebrated 

Count Caylus, whofe method was greatly improved, firft 

by Mr Jofiah Colebrooke, and afterwards by Mifs 

Greenland, who brought the rudiments of her- know¬ 

ledge from Italy (fee Encaustic, Encycl.) In that 

country encauftic painting had employed the attention 

of various artifts and men of learning, fuch as Requeno, 

Lorgna, and Aftori, See. ; but the beft account of it 

that has fallen under our notice, is in that valuable mif- 

cellany called the Philofophical Magazine, taken from a 

work of Giov. Fabbroni, publifhed at Rome in the year 

1797- 
According to this author, “ the knowledge and life 

of encauftic painting is certainly older than the time of 

the Greeks and the Romans, to whom the learned Re- 

queno Teems to afiign the exclufive pofTefllon of this art; 

becaufe the Egyptians, who, with the Etrufcans, were 

the parents of the greater part of the inventions known 

among mankind, and from whom the Greeks learned fo 

much, were acquainted with and employed encauftic 

painting in the ancient ages of their greatnefs and fplen- 

dour, as is proved by the valuable fragments of the ban¬ 

dages and coverings of Tome mummies which he had ex¬ 

amined. No oil-painting (he fays), of only two or three 

hundred years old, exhibits a white paint which has 

kept fo well as that feen on thefe fragments ; and this 

circumftance fufficiently proves the fuptriority of the 
Suppl» Vol. II. Fart I. 

encauftic method over the common oil painting, which, Painting. 
riotwithHanding the general opinion, cannot, he thinks/- 
have been unknown to the ancients. 

. “ It: !’s impoflible (fays he) that in Egypt and Phoe¬ 
nicia, where fo much ufe was made of flax, the oil pro¬ 

cured in abundance from that plant fhould have been 

unknown. Thofe who have kept oil, or who have fpik 

any of it, whether nut or Iintfeed oil, muft have re¬ 

marked that it poffeftes the property of foon drying bv 

the effects of the atmofphere ; and therefore it may be 

eafily believed that mankind muft foon have conceived 

the idea of employing it, particularly fo/fhips, which, 

as Herodotus fays, were painted with red ochre in the 

earhefl penods, and adorned with figures and ornaments. 

The ufe of oil afforded painting a much iimpler and ea- 

fier method than that of wax ; it muft therefore have 

been firft adopted, and the tranfition from oil to wax 

muft be considered as a flep towards bringing the art to 

perfection ; becaufe encauftic painting is not expofed 

to the irremediable inconveniences that arife in oil paint¬ 

ing, the value of which we extolled through ignorance, 
and praifed as a new invention. 

“ Oil in general, and in particular drying oil which 
the painters ufe, has naturally a ftrong inclination to 

combine itfelf with the vital air or oxygen of the atmo¬ 

fphere, and by imbibing oxygen it becomes dry, and 

a flumes the character of refin; but the colour then be¬ 

comes darker, as is the cafe with tranfparent turpentine, 
which gradually becomes a black pitch. 

S s Accord- 
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“ According to the new and more accurate method 

of decompofing bodies, oil confifts principally of hy- 

drogen and carbon. By coming into contact with the 
atmofpliere, and abforbing its oxygen and light, it un¬ 

dergoes a flow and imperceptible combuflion, which is 

not^effentially different from the fpeedy and violent one 

which it would undergo in the common mode of burn¬ 

ing. It fir ft paffes, by imbibing oxygen, into the ftate 

of a more or lefs dark relln ; lofes gradually its effential 
hydrogen, which makes a new combination, and after¬ 

wards the oxygen itfelf which has attracted the carbon ; 

and at length leaves behind a thin layer of a&ual car¬ 

bon, which in the end becomes black in the courfe of 

time, and confiderably obfeures the oil-painting. By 
a continuance of the before-mentioned flow combuflion, 

the carbon itfelf, as it were, burns alfo : if it be flrong- 

ly aded upon by the light, it attrads the oxygen of 

the atmofphere, and again brings forward the carbonic 

acid or fixed air, which gradually flies off. By this, 
which I may call the fecond degree of combuflion, the 

painting muff become dufly and friable, like crayon 

painting. 
n Hence it appears (fays our author) that one can 

hope only for a tranfient or deceitful effed from the 

refrefhing of oil paintings with oil ; becaufe the harmony 

of the tones, which the painter eflabhfhes as fuited for 

the moment, does not proceed with equal Heps, and 

cannot preferve itfelf in the like meafure for the courfe 

of a few years, as each tint, as they fay, ought to in- 

creafe, or, to fpeak more properly, to burn in propor¬ 

tion to its antiquity. It thence follows, that mere 
walking may be prejudicial to an old painting ; and that 

the method of refrefhing paintings, as it is called, by 

daubing over the furface, from time to time, with new 

drving oil, is highly prejudicial and ill calculated for 

the intended purpofe, fince the oil when it becomes dry 

contrads in its whole furface, carries with it the paint 

under it, and occafions cracks in the painting. New 

oil of this kind gives occafion to mineral paints to be 

reflored ; but covers the pidure with a new coat of re¬ 

fin, and then of carbon, which arifes from the gradual 

combuflion, and always caufes more blacknefs, and the 

decay of the painting which one wifhes to preferve. ^ 
« Wax, on the other hand, undergoes a change which 

is very different from that of drying oil. The wax, 
inflead of becoming black by the contad of the atmo- 

fphere, increafes in whitenefs, and, according to its na¬ 

tural quality, is not decompofed in the air, and it does 

not flrongly attrad the oxygen of the calces or metallic 

afhes which are commonly ufed in painting. Moreover, 

the fo-called earths, which are in themfelves white, and 

are never variable either by the prefence or abfence of 

oxygen, cannot be employed in oil-painting, becaufe 

that fluid makes them almofl tranfparent, and caufes 

them to remain as it were without body, and not to 

produce the wifhed-for effed. That beautiful white, 

which may be obferved on the before mentioned Egyp¬ 

tian encauflic, is nothing elfe than a fiinple earth, and, 

according to our author’s chemical experiments, a chalk 

which is alfo unalterable.” 
That the ancients were once acquainted with the ufe 

of oil-painting, and negleded it on account of the great 
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fuperiority of the encauflic method, our author thinks Painting, 

farther evident from the different accounts which we 

have of the ancient paintings. “ Thus Petronius praifes 

the frefh appearance which the valuable works of Zeuxis 

and Apelles had, even in his time ; but Cicero, on the 

other hand, fpeaks of the paintings of the ancients ha¬ 

ving fuffered from blacknefs. The former fpeaks of 

wax-painting, and the latter certainly alludes to paint¬ 

ings in oil. It is well known that paintings with wet 
chalks or water colours do not become black by age, 

and that this is the cafe alfo with encauflic. Of this 

any one may be convinced, not only by the expreflions 

of the above quoted authors, but by one’s own eyes on 

furveying the Egyptian fragment alluded to. Galland 

proves, on various grounds,that a painting was made with 

oil fo early as the reign of Marcus Aurelius ; and if no 

fpecimens of that period have reached us, this is perhaps 

to be aferibed to the frail and perifhable nature of this 

fpecies of painting.” 
Sign. Fabbroni, after fome farther obfervations, cal¬ 

culated to prove that metallic oxides or calces coulcl not 

have been employed as pigments on fuch mummies as 

flill retain their colours frefh, proceeds thus: “ Thofe 

who are acquainted with the accuracy and certainty of 

the method not long fince introduced into chemical 

operations, will be convinced, that in 24 grains of the 

encauflic painting, which I ventured to detach from 
the above-mentioned Egyptian fragment, in order to 

fubjedl it to examination, the mixture of an hundredth 

part of a foreign fubflance would have been difeovered 

with the greatefl certainty ; that the refin of Requeno 

mufl undoubtedly have been perceptible to me, and 

that the alkali of Bachelier and Lorgna could not have 

efcaped the counteracting medium. But in this Egyp¬ 

tian encauflic I found nothing except very pure wax, 

though I varied my analyfis in every known method* 

I mufl therefore conclude, that .modern learned writers, 

at leafl in refpeft to this Egyptian mode of painting, 

were as far from the truth as the accounts of ancient 

authors appear to me precife and fatisfa&ory; and that 

the encauflum with which formerly the fore part of 

fhips and the walls of houfes and temples were painted, 

was fomething different from foap or refinous crayons. 

<< I am well aware that it will be afked, In what 

manner "can wax at prefent be rendered fufficiently li¬ 

quid for the flrokes of the pencil, if it be not convert¬ 

ed into powder or foap ? This queflion, in my opinion, 

can be fully anfwered from the words of an ancient au¬ 

thor, and, in the next place, by experience. 
a Vitruvius in particular, book vii. chap. ix. exprefTes 

bimfelf in the following clear manner ; 
‘Thofe (fays he) who wifh to retain cinnabar on 

walls, cover it, when it has been well laid on and dried, 

with punic wax diluted in a little oil (let this be well 

remarked; and after they have fpread out the wax 

with a hair brufh, they heat the wall by means of a 

brazier filled with burning coals (hence it is called en¬ 

cauflic painting), and then make it fmooth and level 

by rubbing it with wax tapers and clean cloths, as is 

done when marble flatues are covered with wax. The 

effeCl of this wax crufl is, that the colour is not de« 

flroyed by the light of the fun or the moon (a).’^ ^ 

(a) The reader will find the original of this paffage, with a tranflation fomewhat different, in the article Es- 

caustic, EncycL 
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It here appears, that the Romans, who copied the 
* _ _ . . — L ' 1.. i. L . 1 « 1. i. 1 __*_... A «vi t n A ^intmgs. Qrec{an procefs, which the latter borrowed from the 

m0r>i Egyptians, mixed the wax with an oil to make it pli¬ 

able under the brufh; but no maftio, alkali, or honey, 

as has been ingenioufly imagined, and which fome have 

thought might be employed with fuceefs. The diffi¬ 

culty now will be confined to point out in what manner 

this oil was employed. It does not appear/ that they 

ufed thofe fat oils which are commonly called drying 

oils; becaufe they could have employed thefe as we do, 

without the addition of wax, which, in fuch a cafe, 

would have been entirely fnperfluous. Fat oils which • 

do not dry would not have been proper for that pur- 

pofe, as they would have kept the wax continually in 

the Hate of a foft pomade or falve. Befides, my expe¬ 

riments (continues the author) would without doubt 

have {hewn me tiie exiftence of any oily matter. 
“ With regard to effential or volatile oils,a knowledge 

of them is not allowed to tiie ancients, as the invention 

of diftilling is not older than the eighth or ninth cen¬ 

tury, and therefore falls in with the period of Geber 

or Avicenna/’ Yet it is certain, that, in order to ufe 

wax in their encauftic painting, they mult have com¬ 

bined it with an ethereal volatile oil, of which no traces 

ffiould afterwards remain; becaufe this was neceffary 

for the folidity of the work, and becaufe no oil was 

found in the fragment that was examined. But naphtha 

is fuch an oil, much lighter (fays our author) than 

ether of vitriol itfelf. It is exceedingly volatile, and 

evaporates without leaving a trace of it behind. On 

this account it is ufed when fignatures and manufcripts 

are to be copied; becaufe the paper, which is moiftened 

by it, and fo rendered tranfparent, quickly becomes 

white and opaque as before by the complete evapora¬ 

tion of the naphtha. That the Affyrians, Chaldeans, 

and Perfians, were well acquainted with the properties 

of naphtha is known to every fcholar; and hence our 

author thinks it highly probable that it was ufed by 

thofe nations to render wax fit for painting. “ It ap¬ 

pears to me (fays he) that the Greeks, as was the cafe 

with many other things, learned encauftic from the 

Egyptians, who probably derived it from the Aftyrians 

or Chaldeans ; and if fo, we have difcovered the real 

mixture ufed for ancient encauftic painting.” 
To put the matter, however, beyond a doubt, Sign. 

Fabbroni prepared, for an eminent Saxon painter, a fo- 

lution of Venetian wax in highly purified naphtha, de¬ 

firing him to mix up with it the colours neceffary for 

a painting. The artift complied ; and both he and our 

author were aftonifhed, as well as all their friends, at 

the high tone which the colours affumed, and the agree- 

able luftre which the painting afterwards acquired when 

it had been rubbed over with a foft cloth. A fimilar 

folntion of wax was made for another artift, in which 

the fpirit of turpentine was ufed inftead of naphtha with 

equal fuccefs. Our author therefore concludes, we 

think with reafon, that if he has not difcovered the 

real compofition employed by the ancients in their en¬ 

cauftic paintings, he has at lead approached much nearer 

to that difeovery than any of his predeceffors who have 

employed their learned labours in the fame field of m- 

veftigation. 
PAINTINGS, or Pictures, are often done upon 

objeds from which, when they are valuable, it would 
be defirable to transfer them. Thus, a connoiffeur in 
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painting might naturally wiffi to transfer an old and va- Paintings* 

luable pidure from the ceiling or walls of his room to ' 

ftretched canvas : and fuch a man would coniider liim- 

felf as deeply indebted to the artift who ffiould perform 

fo arduous a talk. This talk has adually been perform¬ 
ed by Mr Robert Salmon of Woburn, Bedfordffiire, who 

was honoured by the Society for the Encouragement of 

Arts, G5c. with the greater filver pallet, lor communi¬ 

cating the method by which he accompliffied it. 

“ The firft thing (fays Mr Salmon) to be attended 

to with refped to paintings, either on plaftered walls 

or ceilings, or on boards, is, that the place in which 

they are be fecure from wet or damp. If the paintings 

are on old walls in large buildings, or other places 

where this cannot be attained by art, then, the furmner 

feafon ffiould be taken for the purpofe, as the pidure 

will rarely efcape damage, if wet or damp gets at it 

while under the procefs. At the fame time, care ffiould 

be taken that the room, or other place, be not over¬ 

heated ; as that would produce equally bad effeds. 

“ Thefe precautions being taken, the next thing is 

to examine the furface of the painting. It there are 

any holes in the fame, they muft be carefully filled up 

with a pafte or putty, made of glue and whiting : this, 

if the holes are large, fiiould be twice or thrice done, 

fo as entirely to fill them up, and leave the furface even 

and fmooth 5 but if there are any bruited places, with 

paint ft ill remainiug on the furface of the bruifed parts, 

then this flopping muft not be applied, but the fecu- 

ring* canvas, hereafter delcribed, mull be preffed down 

into thefe places. In the places that are flopped, there 

will of courfe appear blemiffies when the pidure is trans¬ 

ferred; but the procefs is rendered much more certain 

and fure by being fo done Attention muft next be 

paid to lay down any blifters, or places where the paint 

ie leaving the ground : this is done by introducing, be¬ 

tween the paint and the ground, fome very ftrong pafte 

of flour and water ; and the furface of the blillered 

paint being damped with a wet fponge or bruffi, it may 

be preffed with the hand home to the ground, to which 

it will then adhere. 
“ All the Unfound places being thus fecured, care 

muft be taken to clear the furface of any greafe or dirt, 

as aifo of any particles of the pafte that may happen 

to be left on it. The next thing is, to determine the 

fizc of the painting meant to be taken off: If it is on 

a plain furface, a board of the fize of the pidure muft 

be procured, not lefs than an inch in thicknefs, and 

framed together with well feafoned wood, in fmall pan- 

nels, fmooth and fluffi on one fide. This done, a piece 

of fine open canvas muft be provided, fuch as the lineft 

fort ufed for hanging paper on ; which canvas is to 

be fomewhat larger than the pidure, and fo fewed to¬ 

gether, and the feam fo preffed, that it be perfedly 

fmooth and even. This is what Mr Salmon calls the 

fecuring canvas ; which, being fo prepared, is to be 

(luck on the furface of the pidure with a pafte made 

of ftrong beer, boiled till it is half reduced, and then 

mixed with a fufficient quantity of flour to give it ja 

very ftrong confiftence. To large pidures on walls or 

ceilings, the canvas muft for fome time be preffed, and 

rubbed with the hand as fmooth as poffible, working it 

from the middle to the outfide, fo as to make it toler¬ 

ably tight; obferving, as it dries, to prefs it, with the 

hand or cloth, into any hollow or bruifed places, fo 

S 8 2 that 
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that it may adhere to every part of the painting : this 

done, it is left to dry ; which it will generally do in a 

day or two. When dry, a fecond canvas, of a ftronger 

and defer fort, and of the fame fize as the other, is 

in like manner to be attached on the top of the firit. 

This lad will want very little attention, as it will rea¬ 

dily adhere to the firft ; and, being dry, attention mull 

be paid to take off any fmall knots or unevennefs that 

may be upon the furface of it ; which done, the whole 

fhould be again covered with a thin pafte of fize and 

-whiting ; which is to be pumiced over when dry, fo 

as to make the whole perfectly fmooth and even. 
The painting being thus fecured, the board, al¬ 

ready prepared to the fize of the pitture, is to be put 

with the fmooth fide again ft the furface thereof, fo as 

exactly to cover as much as is intended to be transfer¬ 

red. The edges of the canvas, which, as is before di¬ 

verted, is to be larger than the painting, are then to be 

pulled tight over, and clofely nailed to the edge of the 

board. If the painting is large, and either on a ceil¬ 

ing or wall, the board muft, by proper fupports, be 

firmly fixed againfl it, fo that it can readily be lowered 

down when the plafter and painting are detached.. 

“ The canvas and board being fixed, the painting is 

to be freed from the wall or ceiling, together with a 

certain portion of the plaftering : this, with proper care 

and attention, may be readily done. If on a ceiling, 

the fil'd thing is to make fome holes through the plaf¬ 

tering, round the outfide of the board and painting; 

and, with a fmall faw, to faw the plaftering from one 

hole to another, till the whole is difunited from the 

other paits of the ceiling : this done, the workman mult 

get at the upper fide of the ceiling, w here he muft free 

the plaftering from the laths, by breaking off the keys 

thereof, and with a chifel cut out the laths ; whereby 

the plaftering, together with the pi&ure, will be left 

refting on the board and fupports. 
“ If the painting is on a brick or ftone wall, the wall 

tnufl he cut away at top, and down the fides of the 

painting ; and then, by means of chifels or faws in wood¬ 

en handles, of different lengths, the wall muft be cut 

away quite behind the painting ; leaving the fame, to¬ 

gether wfith the plaftering, refting on the board. This 

operation may fomttimes be done with a faw : or, if 

the wall be not thick, nor the other fide of much con- 

ftquence, the bricks or Hones may be taken out from 

that fide, leaving the plaftering and painting as before. 

This lail method (fays the author) 1 have not pradifed: 

the other, of cutting away fome part of the wall, I 

have, and fee no difficulty, or very great labour, in the 

operation ; but that, of courfe, muft be various, accord¬ 

ing to the texture of the wall and mortar. 
“ If the paintings are on curved furfaces, fuch as the 

caves of ceilings, then the only difference of operation 

is, that fome ribs of wood muft be cut out, and board¬ 

ed fmooth to the curve of the furface of the painting, 

and then fixed up thereto, in place of the before deferi- 

bed bearing-board ; the painting is then to be freed, 

and left with the-plaftering, refting on the bearers. 

“ For paintings on wainfeot or boards, the fame fe- 

curing and procefs is to be exadly followed; only that, 

as the wainfeot or board can always be cut to the fize 
wanted, and laid horizontal, the fecuring-canvas is to 

be ftretched thereon, and turned over the edges of the 

fame till it is dry 5 after which, the edges are again to 

be turned up, and nailed to the board, in the fame man- Paintings, 
ner as with refpe£t to paintings from walls. v~—** 

“ Having, as before deferibed, in any of the afore¬ 

mentioned cafes, freed the paintings from their original 

places, you have got them fecured to tw^o thickneffes of 

canvas, with their furfaces on the board prepared for 

that purpofe ; this being the cafe, they can readily be 

removed to any room or fhop, to be finiffied as follows: 

Having carried the painting into the fhop or room, 

wdiich fhould be moderately warm and dry, but by no 

means overheated, lay the board on a bench or treffels, 

fo that the back of the pi&ure be nppermoft: the plaf¬ 

tering or wood, as may happen, is then to be cleared 

away, leaving nothing but the body of paint, which will 

be firmly attached to the fecnring-canvas. To -per¬ 

form this, a large rafp, a narrow plane, and chifels, will 

be requifite. This operation, though difficult to be de¬ 

feribed, would foon be learned by any one who fhould 

make the attempt ; nor is it very tedious ; and being 

performed, the picture is ready to be attached to its* 

new canvas, as follows. 
“ The painting being cleared, and lying on the board, 

the back thereof is to be painted three or four times 

over fucceffively, with any good ftrong-bodied paint ; 

leaving one coat to dry before another comes on: a day 

or two between each will generally be found fufficient. 

Each of thefe coats, and particularly the firft, fhould 

be laid on with great care, taking but a fmall quantity 

in the brufh at a time, and laying it very thin. This 

precaution is necefiary, to prevent any of the oil or paint 

from paffing through any fmall cracks or holes in the 

furface of the pi&ure ; as fuch oil or paint would run 

into the pafte, and fo attach the fecuring-canvas to the 

picture, as to prevent its being afterwards got off. If 

any fuch boles or cracks are obfevved, they fhould be 

Hopped up with the glue and whiting pafte, and the 

painting then repeated, till a complete coat is formed 

on the back of the pidure. It is then ready for at¬ 

taching to its canvas, which is done by fpreading all over 

the picture a pafte made of copal varnilh, mixed writh 

ftiff white lead, and a fmall quantity of any other old 

fat paint ; all which being fpread equally over with a 

pallet-knife, fuch a canvas as the firft fecuring-canvas 

is laid thereon, and flraiped and nailed round the edges 

of the board ; in which ftate it is left till it becomes 

tolerably dry : then a fecond canvas, of a ftronger fort, 

muft be in like manner attached on the firft, and left 

till it is perfe&ly dry and hard. This generally takes 

about two months ; and the longer the painting is left, 

the more fccurely it will be attached to its canvas, and 

lefs liable to crack or fly therefrom. When fufficient- 

3y dry, all the four canvaffes are to be unnailed from 

the board, and the edges turned up the reverfe way, 

and nailed to a proper ftretching-frame. This is done 

by unnailing from the board a part on each fide at a 

time, and immediately nailing it to the ftretching-frame, 

fo as never to leave the canvas to crack or partially 

ftretch, which would damage the pi&ure In this man¬ 

ner, by degrees, the cloths are entirely detached from 

the board, and firmly fixed on the ftretching-frame. 

The fuperfluous canvas, left larger than the frame, may 

then be cut off, and the wedges put in the frame, and 

moderately tightened up. There remains then only to 

clear the furface of the painting from the fecuring-can¬ 

vas : which is done by repeatedly wafliing the furface 
with 
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paintings, with a fponge and moderately’warm water. In doing 

n/- this, no violence or force muft be ufed; and, by frequent 

and gentle wafhings, the pafte will all be worked out 

with the fponge. The edges of the outer canvas are 

then to be cut round, and {tripped off: the other, next 

the furface of the pifture, is to be ferved in like man¬ 

ner ; which done, nothing remains but to take the p‘afte 

clean off, and repair any defefts ; the picture will then 

be as flrong as if painted on the canvas. 

“ For taking pictures off walls, without taking the 

walls down, or cutting away more thereof than the plaf¬ 
tering, the following procefs is propofed : 

“ The furface of the pifture is to be firft fecured, in 

the manner before deferibed ; but inftead of the plain 

board, a bearer fhould be prepared with a convex fur- 

face, compofed of ribs, boarded over, fo as to form part 

of a cylinder, of not lefs than five feet radius, and as 

long as the height of the pifture. This bearer being 

prepared, in order to apply it, a floor or platform fhould 

be erefted, and placed horizontally, with its furface 

level, and its edge immediately in eontaft with the bot¬ 

tom ot the picture meant to be transferred. The ufe 

of this platform is for the above-deferibed bearer to reft 

and move upon ; which bearer fhould be fet on its end, 

with one edge in contact with the wall, at one fide of 

the pifture ; confequently the other edge will be at 

fome diftance from the wall, according to the fize of 

the pifture and convexity of the bearer. Being thus 

placed, the fuperfiuous edge of the fecuring-canvas 

fhould be turned over, and nailed to that edge of the 

bearer that is next the wall : This done, the operation 

of cutting away the plaftering fhould be begun ; which 

may be done with the corner and end of a fliort faw ; 

fawing between the brick-work and plaftering, and lea¬ 

ving the thicknefs, or part of the thicknefs, of the plaf¬ 

tering on the painting faftened to the bearer. When 

this edge of the picture is freed, the whole height, for 

nine or ten inches under the edge of the bearer that is 

fartheft from the wall, muft then be gently forced near¬ 

er ; confequently the other edge, together with the 

painting and platter that is freed, will leave the wall, 

and give an opportunity of introducing the faw behind, 

and cutting away the fame to a certain diftance farther 

under ; and, by repeating this, the whole of the pifture 

will at length be freed, and left on the bearer. Each 

time the bearer is removed, and, as it were, rolled 011 

the vertical furface of the wall, care muft be taken to 

turn and nail the fecuring-canvas on the top and bot¬ 

tom edges of the bearer, fo as to fecure the freed plaf¬ 

tering and pifture from moving about ; and, laftly, be¬ 

fore the bearer and plaftering be moved, to nail the 

other edge of the pifture in the fame way, which will 

fecure the whole to the hearer. This done, the pic¬ 

ture and bearer are at liberty to be moved to a proper 

place, in order to be freed from the remaining plafter. 

The edges may then be unnailed; the painting and can¬ 

vas dipped from this bearer on to a plain board ; and 

the new canvas may he then put on ; which is to re¬ 
main till dry, as in other cafes. 

“ It may appear, that the bending of the canvas 

and plaftering to the convex bearer will crack the plaf¬ 

ter, and damage the painting ; but, from experience 

(fays Mr Salmon) I have obferved, that, to a curve of 

Inch or even lefs radius, plaftering will bend, without 

any vifible crack, even on the exterior part thereof* and 

that part next the bearer, not having occafion, in bend- Palilkum 

ing, to extend its parts, will confequently be much lefs n N 
liable to be diflurhed by fuch bending.” , anc”am*i> 

In clearing the wood from the paintings, our au¬ 

thor never made ufe of aquafortis, or any other liquid; 

the ufe of which he conceives would be very tedious, 

and attended with danger, left ft fhould get through 

the paint, and wet or damp the pafte by which the fe- 

curing canvas is fixed. In working off the wood, he 

generally made ufe of fuch planes as by the joiners are 

called the levelled rabbit-plane, and Jmall rounds. By the 

corners of the former, and proper handling of the lat¬ 

ter, the wood is cleared off without force or violence : 

even the fmalleft particles may, in general, be got off; 

although in fome paintings, and in particular parts of 

others, he has met with places on which he thought it 

heft to leave fome particles, or fine fplinters, of wood, 

but nothing more. Rafps, and fometimes a fine chifel, 

are ufeful, to clear off fuch parts as may be in hollow 

places, or where particles of wood are left, as above. 

The time required will be various, according to the 

manner in which the painting was originally done 5^ 

fome being painted on boards previoufly prepared with 

a water colour ; others immediately painted with oil on 

the wood. This laft fort is by much the moll difficult • * 

the other is more eafy, as the previous preparation pre¬ 

vents the wood from imbibing the oil, and confequent¬ 

ly admits it to be more eafily feparated. 

PALILICUM, the fame as Aldebaran, a fixed liar 

of the firft magnitude, in the eye of the bull, or fign '* 
Taurus. 

PALLII ICATION, or Piling, in architefture, * 
denotes the piling of the ground-work, or the ftrength- 

ening it with piles, or timber driven into the ground ; - 

which is praftifed when buildings are erefted upon a 
moift or marfhy foil. 

PALM, an ancient long meafure, taken from the 

extent of the hand. See Palm us, EncycL 

PALMvE, palms. See Encyclopedia, The fubjeft 

is introduced here to notice a kind of palm, the produft 

of North America, of which we have the following.ac- 
count by Dr Barton. 

“There grows upon the river Mobile a fpecic3 of 

palm, which is but little known to naturalifh, but which * 

promifes to be an important article of food to man. It 

has no ftalk or fleni above ground. The leaves fpread 

regularly all round, and when fully expanded are flabth 

liform. I11 the centre of thefe leaves is produced the 

receptacle of the fruit, which is of the form and fize of ‘ 

a common fugar-loaf. This receptacle confifts of a vaft 

number of di-upes, or berries, of the fize and fhape of 

common plums : each is covered with a fibrous, farina¬ 

ceous, pulpy coating, of confiderable thicknefs. This 

fubftance is faid to ltfemble manna in texture, colour, 

and tafte ; or, perhaps, it ftill more refemffes moift 

brown fugar, with particles of loaf-fugar mixed with it. - 

It is a 180ft delicious arid nourifhing food, and is dili¬ 

gently fought after in the places where it grows. Upon 

firft tailing it, it is fomewhat bitter and pungent. 

PANORAMA, a word derived from ande^a; , 

and therefore employed of late to denote a painting 

whether in oil or water colours, which reprefents an 

entire view of any country, city, or other natural ob¬ 

jects, as they appear to a perfon Handing in any fixa¬ 

tion, and turning quite round. Tq produce this effeft, 

the 
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p&nor&ma, the painter or drawer mud fix his flatlon, and delineate 

Paoer. ^ correctly and conneCtedly every object which prefents 

itfelf to his view as he turns round, concluding his 

drawing by a connection with v/here he began. He 

muft obferve the lights and fhadows, how they fall, and 

perfect his piece to the belt of his abilities. There 

muft be a circular building or framing ereCted, on which 

this drawing or painting may be performed ; or the 

fame may be done on canvas, or other materials, and 

fixed or fufpended on the fame building or framing, to 

anfwer the purpofe complete. It mull be lighted en¬ 

tirely from the top, either by a glazed dome, or other- 

wife as the artift may think proper. There muft. be 

an inclofure within the faid circular building or fram¬ 

ing, which fhall prevent an obferver going too near the 

drawing or painting, fo as it may, from all parts it can 

be viewed, have its proper effect. This inclofure may 

reprefent a room, or platform, ojr any other fituation, 

and may be of any form thought moft convenient; but 

the circular form is particularly recommended. Of 

whatever extent this infide inclofure may be, there muft 

be over it (fupported from the bottom, or fufpended 

from the top) a fhade or roof; which, in all directions, 

fhould projeCt fo far beyond this inclofure, as to pre¬ 

vent an obferver from feeing above the drawing or paint¬ 

ing when looking up ; and there muft be without this 

inclofure another interception, to reprefent a wall, pa¬ 

ling, or other interception, as the natural objeCts repre- 

fented, or fancy, may direCt, fo as effectually to prevent 

the obferver from feeing below the bottom of the draw¬ 

ing or painting ; by means of which interception, no¬ 

thing can be feen on the outer circle but the drawing 
or painting intended to reprefent nature. The entrance 

to the inner inclofure muft be from below, a proper 

building or framing being ereCted for that purpofe, fo 

that no door or other interruption may difturb the 

circle on which the view is to be reprefented. And 

there fliould be, below the painting or drawing, proper 

ventilators fixed, fo as to render a current circulation 

of air through the whole : and the inner inclofuie may 

be elevated, at the will of an artift, fo as to make ob- 

fervers, on whatever fituation he may wifli they fhould 

imagine themfelves, feel as if really on the very fpot. 

PAPER is an article of fuch importance, and at 

prefent * of fo enormous a price, that no improvement io 

its manufacture fhould pafs unnoticed in a work of this 

nature. The difcovery made in France by M. Ber- 

tholet of the efficacy of oxy-muriatic acid in expediting 

the procefs of Bleaching (fee that article in this 

SuppL ), has contributed effentially to facilitate the ma¬ 

nufactures, not only of cotton and linen cloths, but 

alfo of paper, of which it has even increafed the mate- 

rials. Formerly writing paper could be made of un¬ 

printed linen alone ; but by means of the procefs of M. 

Bertholet even printed linen may be made into the fineft 

and whiteft paper. In the year 1795 a patent was 
granted to Mr Elias Carpenter of Bermondfay, Surrey, 

for a method of bleaching paper of fuch materials in the 

•water-leaf or fleet, and fizing it without drying. 
In the preparation of the pulp, the coarfer rags are 

to be macerated for two or three days in a cauftic al¬ 

kaline ley, and wrought into fheets of paper in the 

ufual way ; a ftrong wooden box or trough is then to 

be procured, of a fize proportioned to that of the pa¬ 

per, lined on the infide with white paint, and furniffied 

# 1800. 

with feveral ftagca of crofs bars of glafs : the bottom of lJap@r< 

the box is to be covered with a ftratum about one inch 

deep of cauftic ley, and the paper laid by quarter reams, 

or lefs, acrofs the glafs bar. A hole muft be made in 

the box to admit the beak of an earthen-ware retort, 

into which muft be put manganefe and fea fait, in pow¬ 

der, fulphuric acid, and an equal quantity of water im¬ 

pregnated with the (teams of burning fulpluir (fulphu- 

reous acid). The cover of the box is to be made air¬ 

tight by luting or flips of paper dipped in pafte. The 

apparatus being thus prepared, the belly of the retort 

is to be plunged in water, kept boiling, and in a fhort 

time the oxy-muriatic gas will be driven into the box, 

will penetrate the paper, and render it of a dazzling 

whitenefs, while the alkaline ley at the bottom will, by 

gradually abforbing it, prevent its becoming fo concen¬ 

trated 39 to deftroy or injure the texture of the paper. 

From three to four pounds of fulphuric acid will iuffice 

for one hundred weight of paper, and the operation 

will be completed in about eight hours. TL he fheets as 

they are taken out of thd box are to be fized with the 

following mixture : 
To 1 cwt. of clippings of fkin add 14 lb. of alum, 7 

of calcined vitriol, and lib. of gum arabic, with a fuf- 

ficient quantity of water to fize 50 reams of fools-cap. 

The fame method will ferve equally well to clean en¬ 

gravings or printing ; for though the oxy-muriac acid 

difcharges all ftains, dirt, &c. yet it is incapable of act¬ 

ing on printers ink. 
This, however, is not the only improvement in the 

manufacture of paper derived from modern chemiftry. 

In CrclBs Chemical Annals for the year 1797, we have 

an account of fome curious experiments made by M. 

L. Brugnatelli, with the view of rendering 
Paper incombuftible, and the writing on it, of 

courfe, indeftruCtible by fire. Of all the fubftances 

which he tried, he found the liquor of flints the moft 

proper to fecure paper from deftruCtion by fire. He 

dipped a fheet of paper feveral times in the above li¬ 

quor frefh made, or daubed it feveral times over the 

whole paper with a hair brufti, and dried it in the fun 

or in an ovan. Paper prepared in this manner loft fome 

of its foftnefs, became a little rougher than before, and 

acquired a lixivious cauftic tafte. In other refpeCts it 

was not different from common white paper. When 

this paper was laid upon glowing coals, it did not burn 

like common paper, but became red, and was converted 

to a coal, which however did not fall into allies like the 

coal of common paper, fo that it might therefore be 

confidered as petrified paper. This coal, however, is 

exceedingly friable ; for when it is taken between the 

fingers, or preffed together in any manner whatever, it 

drops to pieces. Still the difcovery muft be a valuable 

one, if there be any kind of ink of fuch a nature as that 

the characters written with it continue vifible on this 

coal. Such an ink M. Brugnatelli made by combining 

diffolved nitrite of zinc with common ink ; and found, 

that the. colour of this mixture, though it appeared 

fomewhat pale on common paper, became fo dark on 

prepared paper, that words written with it appealed 

more confpicuous than words written with common 

ink. When the paper was burnt, or reduced to a coal, 

thofe characters were fo vifible, in a clear white colour 

dark ground, that they could be read with as on a 
much cafe as chara&ers written with the belt ink on 

white 
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arabolic white paper. If the ingenious author fucceed in his 

II attempts to difcover a method of rendering his prepa- 
arachute re(j paper lefs friable when burnt, his difcovery will be 

one of the mod important of the prefent age. 
PARABOLIC Conoid, is a folid generated by the 

rotation of a parabola about its axis. This folid is equal 

to half its circumfcribed cylinder ; and therefore if the 

bafe be multiplied by the height, half the product will 

be the folid content. 
Parabolic Pyramido'td> is a folid figure, thus named 

by Dr Wallis from its genefis or formation, which 

is thus : Let all the fquares of the ordinates of a pa¬ 

rabola be conceived to be fo placed, that the axis fhall 

pafs perpendicularly through all their ccnties 5 then the 

aggregate of all thefe planes will form the parabolic 

pyramidoid. This figure is equal to half its circum¬ 

fcribed parrallelopipedon. And therefore the folid.con¬ 

tent is found by multiplying the bale by the altitude, 

and taking half the product ; or the one of thefe by 

half the other. 
Parabolic /pace, is the fpace or area included by 

the curve line and bafe or double ordinate of the para¬ 

bola. . . 
Parabolic Spindle, is a folid figure conceived to be 

formed by the rotation of a parabola about its bafe or 

double ordinate. 
Parabolic Spiral, is a curve arifing from the fuppo- 

fition that the common or Apollonian parabola is bent 

or twilled till the axis come into the periphery of a 

circle, the ordinates Hill retaining their places and per¬ 

pendicular pofitions with refped to the circle, all thefe 

lines Hill remaining in the fame place. This figure is 

fometimes called the Helecoid parabola. 
PARABOLOIDES, parabolas of the higher or¬ 

ders. The equation for all curves of this kind being 
a m—n = yn# the proportion of the area of any one 

to the complement of it to the circumfcribing parallelo¬ 

gram, will be as m to n. 
PARACENTRIC Motion, denotes the fpace by 

which a revolving planet approaches nearer to, or re¬ 

cedes farther from, the fun, or centre of .attraction. 

Paracentric Solicitation of Gravity, is the fame as 

the vis centripeta. 
PARACHUTE, a hind of large and ftrong um¬ 

brella, contrived to break a perfon’s fall from an air- 

balloon, fhonld any accident happen to the balloon at a 

high elevation. This contrivance was firft thought of 

by Blanchard, who at different times, by means of the 

parachute, let fall from his balloon dogs and other ani¬ 

mals. He ventured even to defeend in this manner 

himfelf; but, whether from the bad conftruaion of his 

parachute, or from falling among trees, he had the mis¬ 

fortune to break one of his legs. Citizen Garnerin, 

as he choofes to be called, was more fuccefsful. On the 

21ft of OHober 1797, he afeended from the garden de 

Mauffeux at half paft five in the evening •, between the 

balloon and the car, in which he fat, was placed the pa¬ 

rachute, half opened, and forming a kind of tent over 

the aerial traveller ; and when the whole apparatus was 

at a confiderable height, he feparated the parachute 

and car from the balloon. The parachute unfolding 

itfelf, was, by his weight and that of the car, drawn of 

courfe towards the earth. Its fall was at firft flow and 

vertical; but foon afterwards it exhibited a kind of ba¬ 

lancing or vibration, and a rotation gradually increafing, 
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which might be compared with that of a leaf falling Paraguatan 

from a tree. The aeronaut, however, reached the ground ParjJlcl?- 

unhurt. 
This parachute was of cloth, and its diameter, when 

unfolded, about twenty-five feet. To uie fuch inftru- 

ments with fuccefs, it is neceffary that the car be iuf- 

pended at a confiderable diftance from the parachute, 

fo as that the centre of gravity of the whole fhall be 

vertically below the centre of refiftance made by the 

air to the defeent of the parachute ; for if the car be 

otherwife placed, it is evident that the parachute will 

incline to one fide, defeend obliquely, ofcillate, and the 

fmalleft irregularity in its figure will caufe it to turn 

round its vertical axis, 
PARAGUATAN, a kind of wood which grows 

in Guiana, and promifes to be of great utility as a dye 

fluff. We have feen no botanical defeription of the 

tree ; but from the report made to the Council of Trade 

and Mines, by D. Dominique Garcia Fernandez, in- 

fpe&or of coinage, we learn that its bark, boiled in wa¬ 

ter, affords a coloured extract which refills the agency 

of acids for a longer time than brazil or logwood ; that 

the colour may be revived by means of alkalies, after it 

has been deilroyed by combination with acids; that vi¬ 

negar, lemon juice, and tartar, render this colour more 

brilliant, while they entirely deftroy the colours of bra¬ 

zil and logwood ; that theVecula of the bark of para- 

guatan fixes and attaches itfelf to wool, cotton, and 

filk ; and that the colour is brighter on filk than on 

wool, and brighter on wool than on cotton. The fame 

fecula dried is afterwards foluble in alcohol, to which, 

it communicates a tinge fimilar to that afforded by 

cochineal; but it mufl be confeffed, that the colour ob¬ 

tained from paraguatan has not the force of that of 

cochineal, though it is fuperior to thofe of madder,, 

brazil wood, and logwood. From thefe fafts D. Fer¬ 

nandez considers the paraguatan as one of the moft va«' 

luable produ&ions which America furnifhes to Spain. 

PARALLAX (fee Encycl.) is ufed, not only in 

aflronomy, but alfo in levelling, for the angle contained 

between the line of true level, and that of apparent le¬ 

vel. And, in other branches of fcience, for the diffe¬ 

rence between the true and apparent places. 

PARALLEL Ruler, is a mathematical inftru- 

ment, confiding of two equal rulers, either of wood or 

metal, conne&ed together by two (lender crofs bars or 

blades of equal length, moveable about the points of 

jun&ion with the rulers. There are other forms of the 

intlrument ; fome, for inftance, having the two blades 

eroding in the middle, and fixed only at one end of 

them, the other two ends Hiding in grooves along the 

two rulers, See. 
The ufe of this inllrument is obvious. For the 

edge of one of the rulers being applied to any line, the 

other opened to any extent will be always parallel to 

the former ; and confequently any parallels to this may 

be drawn by the edge of the ruler, opened to any ex¬ 

tent. 
PARALLELS, or Places of Arms, in a fiege,. 

are deep trenches, 15 or 18 feet wide, joining the fe- 

veral attacks together; and ferving to place the guard, 

of the trenches in, to be at band to fupport the work¬ 

men when attacked. There are ufually three in an at¬ 

tack : the firft is about 600 yards from the covert-way,, 

the fecond between 3 and 400, and the third near or on, 
the; 
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the glacis. It is faid they were fir ft invented or.ufed 

by Vauban. 
PARALLELISM of the Earth’s Axis, is that 

invariable fituation of the axis, in the progrefs of the 

earth thro’ the annual orbit, by which it always keeps 

parallel to itfelf; fo that if a line be drawn parallel to 

its axis, while in any one pofition, the axis, in all other 

pofitions or parts of the orbit, will always be parallel to 

the fame line. 
PARAMETER, a certain conftant right line in 

each of the three conic ieclions; otherwife called alio 

tat us re Hum. 

PARAMARIBO, the capital of the Dutch fettle- 

ment at Surinam, is fituated on the right fide of the 

beautiful river Surinam, at about 16 or 18 miles di- 

{lance from its month. It is built upon a kind of gra¬ 

velly rock, which is level with the reft of the country, 

in the form of an oblong fquare ; its length is about a 

mile and a half, and its breadth about half as much. 

All the ftreets, which are perfe&ly ftraight, are lined 

with orange, fliaddock, tamarind, and lemon trees, 

which appear in everlafting bloom ; while, at the fame 

time, their branches are weighed down with the richeft 

clufters of odoriferous fruit. Neither ftone nor brick is 

made ufe of here for pavement; the whole being one 

continued gravel, not inferior to the fineft garden walks 

in England, and ftrewed on the furface with fea-fhells. 

The houfes, which are moftly of two and fome of three 

ftories high, are all built of fine timber, a very few ex¬ 

cepted ; moft of the foundations are of brick, and they 

are roofed with thin fplit boards, called JJjingles, in (lead 

of Oates or tiles. Windows are very feldom feen in 

this country, glafs being inconvenient on account of 

the heat; itiftead of which they ufe gauze frames: fome 

have only the fhutters, which are kept open from fix 

o’clock in the morning until fix at night. As for chim¬ 

neys, there are none in the colony; ilo fires being light¬ 

ed except in the kitchens, which are always* built at 

fome diftance from the dwelling-houfe, where the 

victuals are dreffed upon the floor, and the frnoke let 

out by a hole made in the roof: thefe timber houfes 

• are, however, very dear in Surinam, one of them ha¬ 

ving coft above L. 15,000 fterling. There is no fpring 

water to be met with in Paramaribo ; moft houfes have 

wells dug in the rock, which afford but a braekifh kind 

of beverage, only ufed for the negroes, cattle, &c. and 

the Europeans have refervoirs or cifterns, in which they 

preferve rain water for their own confumption ; thofe 

of nicer tafte let it fir ft drop through a Altering ftone 

into large jars or earthen pots, made by the native In¬ 

dians on purpofe, which they barter at Paramaribo for 

other commodities. The inhabitants of this country, 

of every denomination, H?ep in hammocks, the negro 

flaves excepted, who moftly lie on the ground: the 

hammocks ufed by thofe in fuperior ftations are made 

of cotton, ornamented with rich fringe ; thefe are alfo 

made by tfte Indians, and fometimes worth above twen¬ 

ty guineas ; neither bedding nor covering is neceffary, 

except an awning to keep off the miifquitoes. Some 

people indeed lie on bedlie^ds ; in that cafe they are 

furrouuded, inftead of curtains, with gauze pavilions, 

which admit the air freely, and at the fame time keep 

off' the fmalleft infedf. The houfes in general at Para¬ 

maribo are elegantly furniflied with paintings, gilding, 

crvftal chandeliers* china jars, &c. 5 the rooms are never 
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papered or plaftered, but beautifully wainfeotted with Parama- 
cedar, and Brazil, and mahogany wood. ♦ r,^° 

The number of buildings in Paramaribo is computed 

at about J40D, of which the principal is the governor’s 

palace, whence there is a private paffage through the 

garden which communicates with Fort Zetandia. This 

houfe, and that of the commandant, which lias lately 

been burnt, were the only brick buildings in the colo¬ 

ny. The town-hall is an elegant new building, and co¬ 

vered with tiles ; here the different courts are held, and 

underneath are the prifons for European delinquents, 

the military excepted, who are confined in the citadel 

of Fort Ztlandia. The Proteftant church, where di¬ 

vine worfhip is performed both in French and Low 

Dutch, has a fmall fpire with a clock ; belides which 

there i9 a Lutheran chapel,* and two elegant Jev/ifh ty- 

nagogues, one German the other Portuguefe. Plere is 

alfo a large hofpital for the garrifon, and this manfion 

is never empty. The military ftores are kept in the 

fortrefs, where the foeiety foldiers are alfo lodged in 

barracks, with proper apartments for fome officers* 

The town of Paramaribo has a noble road for fhipping, 

the river before the town being above a mile in breadth, 

and containing fometimes above 100 veflels of burden, 

moored within a piftol-fhot of the fliore. Before Hol¬ 

land became a province of France, and thereby loll 

her trade, there were feldom fewer than 80 fhips at Pa¬ 

ramaribo, loading coffee, fugar, cocoa, cotton, and in¬ 

digo, for the mother country, including alio the Gui¬ 

nea men that brings flaves from Africa, and the North 

American and Leeward I Hand veflels, which bring 

flour, beef, pork, fpirits, herrings, and inackarel faked, 

fpermaceti candles, horfes, and lumber ; for which they 

receive chiefly molaffes to be diftilled into rum. This 

town is not fortified, but is bounded by the river on the 

fouth-eaft; by a large iavannab on the weft ; by an un¬ 

penetrable wood on the north-eaft ; and is protected by 

Fort Zelandia on the eaft. This citadel is only leparated 

from the town by a large efplanade, where the troops 

parade occafionally. The fort is a regular pentagon, 

with one gate fronting Paramaribo, and two baftions 

which command the river ; it is very fmall but ftrong, 

being made of rock or hewn ftone3, furrounded by a 

broad foffe well fupplied with water, be Tides fome out¬ 

works. On the eaft fide fronting the river, is a bat¬ 

tery of 21 pieces of cannon* On one of the baftions is 

a bell, which is ftruck with a. hammer by the centinel, 

who is directed by an hour-glafs. On the other is 

planted a large enfign-ftaff, upon which a flag is hoifted 

tipon the approach of fhips of war, or on public rejoi¬ 

cing days. The walls are fix feet thick, with embra- 

fures, but no parapet. 

Paramaribo is a very lively place, the ftreets being 

generally crowded with planters, tailors, foldiers, Jews, 

Indians, and Negroes, while the river is covered with 

canoes, barges, See. conflantly palling and repafiing like 

the wherries on the Thames, often accompanied with 

bands of mufic ; the fhipping alfo in the road adorned 

with their different flags, guns firing, Sec. not to men¬ 

tion the many groupes of boys and girls playing in the 

water, altogether form a pleafing appearance ; and fueh 

gaiety and variety of objetfts ferve, in feme meafure, to 

compenfate for the many inconveniences of the climate. 

Their carriages and drefs are truly magnificent ; lilk 

embroidery, Genoa velvets, diamonds, gold and filver 
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parama- lace, being daily worn, and even the mailers of trading 
ribo, fhips appear with buttons and buckles of folid gold. 

*>ans’ , They are equally expenfive at their tables, where every 

thing that can be called delicate is produced at any 

price, and ferved up in plate and china of the newelt 

falhion, and moll exquifite workmanihip. But nothing 

difplays the luxury of the inhabitants of Surinam more 

than the number of Haves by whom they are attended, 

often twenty or thirty in one family. White fervants 

are feldom to be met with in this colony. 
The current money are (lamped cards of different 

value, from five (hillings to fifty pounds : gold and fil- 

ver is fo fcarce, that the exchange premium for fpecie 

is often above 1 o per cent. A bafe Dantzic coin called 

a bit, value fomething lefs than fixpence, is alfo current 

in Surinam. Englifli and Portuguefe coin are foine- 

times met with, but mollly ufed as ornaments by the 

Mulatto, Samboe, Quaderoon, and Negro girls. The 

Negro Haves never receive any paper money ; for as 

they cannot read, they do not underlland its value ; 

befides, in their hands, it would be liable to many acci¬ 

dents, from fire or children, and particularly from the 

rats, when it becomes a little greafy. 
This town is well fupplied with provifions, *vlx1. 

butchers meat, fowls, filh, and venifon. Vegetables in 

particular the country abounds with ; befides the luxu¬ 

ries peculiar to this climate, they import whatever Eu¬ 

rope, Africa, and Afia can afford. Provifions, how- 

i ever, are exceffively dear in general, efpecially thofe im¬ 

ported, which are mollly fold by the Jews and mailers 

of fhips. The firffc enjoy extraordinary privileges in 

this colony ; the latter eredl temporary warehoufes for 

the purpofe of trade, during the time their (hips are 

loading with the produ&ions of the climate. Wheat 

Hour is fold from four-pence to one (hilling per pound ; 

butter, two (hillings ; butcher’s meat never under one 

Hulling, and often at one Hulling and fixpence ; ducks 

and fowls from three to four (hillings a couple. A 

(ingle turkey has fometimes coll one guinea and a half; 

eggs are fold at the rate of five, and European pota¬ 

toes twelve, for fixpence. Wine three (hillings a bottle. 

Jamaica rum a crown a gallon. Filh and vegetables are 

cheap, and fruit almolt for nothing. 
PARIS (Francis), a man more famous after his 

death than during his life, by the miracles which were 

faid to be performed at his tomb. He is generally 

known by the name of Abbe Paris; and his pretended 

miracles, with others of like manufacture, have furnifli- 

ed deiftical writers, and Mr Hume in particular, with a 

kind of argument againft the reality of the miracles of 

which we have an account in the Gofpel. It is mere¬ 

ly that we may Hate his pretenfions fairly, that we have 

introduced him to the notice of our readers ; for in 

every other refpeCt he is wholly unworthy of their re¬ 

gard. He was the fon of a counfellor in parliament, 

and had the profpeCl, if he had chofeii it, of fucceed- 

ing to his father’s appointment ; hut he cliofe rather to 

become an ecclejiallic, and he became a very zealous 

one. Fie gave up all his poffeffions to his brother, re- 

fufed preferment intended for him by the cardinal de 

Noailles, devoted himfelf entirely to retirement, and 

made (lockings for his own fupport, and for the afiift- 

ance of the poor. He died perhaps in confequence of 

his rigorous mode of life. May j. 1727J ^ie a£e °f 
only 37. His brother railed a monument to him in the 
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fmall churchyard of St Medard, to which the poor and 
the pious foon began to flock ; and after a time it was 

reported, that, in confequence of their prayers at that 

tomb, fome lick perfons had received cures. As Paris 

had been a rigorous Janfenill, this was a fine opportu¬ 

nity for that feCl to gain credit to their caufe ; the mi¬ 

racles were therefore multiplied, and a variety of per¬ 

fons affeCled the moll Angular convulfions. 

The minds of the people becoming inflamed by thefe 

extravagancies, the court found it neceffary to (hut up 

the churchyard, which was done on the 27th of Janua¬ 

ry 1732. On this occafion, fome profane wit wrote 

upon the wall of the place, 

De par le Roy, defenfe a Dieu, 

De faire miracles en ce lieu. 

The convulfions were continued, for a little while, 111 

private houfes, but by degrees the matter fubfided, and 

the Abbe Paris was forgotten. 
The diftin£lion between miracles, exhibited to ferve 

a party, and attelled only by thofe who are zealous in 

its fupport, and miracles performed in the light of un¬ 

believers, who, in fpite of their deep-rooted prejudices, 

were converted by them, is too llriking to be overlook¬ 

ed by any, but thofe who are dellrous of drawing a 

falfe and impious parallel; yet has Mr Hnme dared 

to reprefent the miracles performed at the tomb of this 

faint as outvying in number, nature, and evidence, the 

miracles of Chrift and his apollles—with what truth, 

the following obfervations will (hew : 

1Jl, It was often objected by the enemies of the 

faint, and the objedlion was never confuted by his 

friends, that the projlrations at his fepulchre, like ani¬ 

mal magnetifm more lately, produced more dileafes than 

they cured. Such, furely, was not the nature of our 

Saviour’s miracles. 
'idly. Though the crowds of fick and infirm perfons 

who flocked to the tomb for relief were, by all accounts, 

innumerable ; yet all the cures, of which the zealous 

hillorian of the Miracles could procure vouchers, a- 

mounted only to nine ! Now, were thoufands, and ten 

thoufands of difeafed perfons to apply to fome circum- 

foraneous quack, in full affurance of his extraordinary 

abilities and (kill in phyfie, could it furprife any perfon, 

if the diftempers of Sghl or nine of them (hould take a 

favourable turn while they were under a courfe of his 

ufelefs medicines ? 

ylly, We do not read that of thofe nine who were 

cured by the dead Abbe, the greater part were Jefuits 

and enemies to the Janfenifts ; whereas the greater part 

of our Saviour’s miracles were performed upon uncon¬ 

verted Jews, aud one of them upon the fervant of the 

high pried, who was thirlling for his blood. 

4thly. The cures reported to have been performed at 

the grave of Paris were all fuch as might have been ac- 

complifhed by natural means. Thus, a Spaniard who 

had lofl one eye, and was diflreffed with an inflamma¬ 

tion in the other, had the inflamed eye gradually cured, 

but not the loll eye redored. Another perfon having 

pricked his eye with an awl, lofl the fight of it in con¬ 

fequence of the aqueous humour dropping out ; but 

his light was rellored nvhiljl he was paying his devo¬ 

tions to the Abbe—and fo it would have been while 

he was curfing the Abbe, had he continued his execra¬ 

tions for a fufiicient length of time. 

T t Sth!y, 
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Pari*, $thly> None of the cures faid to have been perform- 

Parkhurft. e(j were j\njlantaneous. All the worfhippers at the tomb 

v perfifled for feveral of them for weeks, and fome 

for months, daily imploring the interceflion of the Abbe 

before they received relief from their complaints. 

6thly, Mod of the devotees had been ufing medicines 

before they applied to the faint, and continued to ufe 

them during the whole time of their application ; whilft 

it is confefled that the diflempers of others had abated 

before they determined to folicit his help. 

7thly, Some of the cures attefled were incomplete, and 

only of a temporary duration. Thus, the Spaniard was 

relieved only from the mod inconfiderable part of his 

complaint, and that too but for a very fhort period ; for 

foon after his return home he relapfed into his former 

malady, as was fully atteded by certificates and letters 

from Madrid. All this has been completely proved by 

the Arclibifhop of Sens; who in his Pajloral Induc¬ 

tion, publifhed at the time the miracles were making a 

noife, has, 
8thly, Clearly deteCted the deceit and little artifices 

by which thofe pretended miracles were fo lung fup- 

ported. To that work we refer our readers ; requed- 

ing them, after they have read it, to compare the evi¬ 

dence for the miracles of Paris with the evidence which 

in the article Miracle, Encycl. we have dated for the 

reality of the Gofpel miracles, and to judge for them- 

felves with the impartiality of philofophers. 

Paris wrote a few very indifferent books of annota¬ 

tions on the Epidles to the Romans, to the Galatians, 

and the Hebrews ; but few have ever read them, nor 

would they have refeued the author from oblivion, with¬ 

out the aid of his lying wonders. 
PA11KHURST (the Rev. John), was the fecond 

fon of John Parkhurd, Efq; of Catefby in Northamp¬ 

ton (hire. His mother was Ricarda Dormer, daughter 

of Judge Dormer. He was born in June 1728, was 

educated at the fcliool of Rugby in Warwickfhire, and 

was afterwards of Clare-hall, Cambridge; B. A. 1748, 

M. A. 1752 ; and many years fellow of his college. 

Being a younger brother, he was intended for the 

church ; but not long after his entering into holy or¬ 

ders liis elder brother died. This event made him the 

heir of a very coniiderable edate ; though, as his father 

was dill living, it was fome time before he came into 

the full poffeflion of it; and when he did come into 

the poffeflion of it, the acqnifltion of fortune produ¬ 

ced no change on his manners or his purfuits. He 

continued to cultivate the Audies becoming a clergy¬ 

man ; and from his family connections, as well as from 

his learning and piety, he certainly had a good right to 

look forward to preferment in his profeflion ; but beta¬ 

king himfelf to retirement* and to a life of clofe and in- 

tenfe Audy, he fought for no preferment ; and, accord¬ 

ing to the author of the biographical {ketch of him 

^publifhed in the Gentleman’s Magazine, he lived not in 

an age when merit was urged forward. Yet, in the ca¬ 

pacity of a curate, but without any falary, he long did 

the duty, with exemplary diligence and zeal, in his own 

chapel at Catefby, which, after the demolition of the 

church of the nunnery there, ferved as a parifh-church, 

of which alfo he was the patron. 

When, feveral years after, it fell to his lot to exercife 

the right of prefentation, he was fo unfafhionable as to 

confider church-patronage as a trud rather than a pro. Parkhurft 

perty ; and, accordingly, redding the influence of inte- 

red, favour, and affection, prefented to the vicarage of 

Epfom, in Surrey, the Rev. Jonathan Boucher, who 

dill holds it. This gentleman was then known to him 

only by character ; but having diflinguifhed himfelf in 

America, during the revolution, for his loyalty, and by 

teaching the unfophidicated doCtrines of the church of 

England to a fet of rebellious fchifmatics at the peril of 

his life, Mr Parkhurd thought, and judly thought, that 

he could not prefent to the vacant living a man who 

had given better proofs of his having a due fenfe of the 

duties of his office. 
In the year 1754, Mr Parkhurd married Sufanna 

Myder, daughter, and, we believe, heirefs of John 

Myder, Efq; of Epfom. It was thus that he became 

patron of the living which he bedowed on Mr Boucher. 

This lady died in 1759, leaying him a daughter and 
two fons ; both the ions are -now dead. In the year 

1761, he married again Millicent Northey, daughter of 

Thomas Northey, Efq; by whom he had one daughter, 

now married to the Rev. Jofeph Thomas. 

In the year 1753, he began his career of authorfhip, 

by publifhing, in 8vo, “A friendly addrefs to the Rev* 

Mr John Wefley, in relation to a principal DoCtrine 

maintained by him and his Afiiflants.” This work we 

have not feen ; but though we have 110 doubt of its va¬ 

lue, we may fafely fay that it was of very little import¬ 

ance, when compared with his next publication, which 

was “ An Hebrew and Englifh Lexicon, without 

Points 5 to which is added, a methodical Hebrew 

Grammar, without Points, adapted to the ufe of Learn¬ 

ers, 1762,” 4to. To attempt a vindication of all the 

etymological and philofophical difquifitions which are 

fcattered through this dictionary, would be very fruit- 

lefs \ but it is not perhaps too much to fay, that we 

have nothing of the kind equal to it in the Englifh lan¬ 

guage. He continued, however, to correct and improve 

it; and in 1778 another edition of it came out much 

enlarged, and a third in 1 792. 
His philological Audies were not confined to the He¬ 

brew language ; for he publifhed a Greek and Englifh 

Lexicon to the New Teflament ; to which is prefixed, 

a plain and eafy Greek Grammar, 1769, 4to ; a fecond 

edition, 1794 : and at his death there was in the prefs 

a new edition of both thefe lexicons ; in a large 8vo, 

with his lad corrections ; for he continued to revife, 

correCt, add to, and improve, thefe works, till within a 

few weeks of his death. As, from their nature, there 

cannot be fuppofed to be any thing in dictionaries that 

is particularly attractive and alluring, this continued in- 

creaflng demand for thefe two feems to be a fufficient 

proof of their merit. 
He publifhed, “ The Divinity and Pre-exidence of 

our Lord and Saviour Jefus Chrifl, demondrated from 

Scripture ; in Anfwer to the fird SeCtion of Dr Pried- 

ley’s Introduction to the Hiflory of early Opinions 

concerning Jefus Chrid ; together with Strictures on 

fome other Parts of the Work, and a Podfcript rela¬ 

ting to a late Publication of Mr Gilbert Wakefield* 

1787,” 8vo. This work was very generally regarded 

as completely performing all that its title-page promi- 

fed ; and accordingly the whole edition was foon fold 

off. The brief, evafive, and very unfatisfaCtory notice 
taken 
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Vkhurfh taken of this able pamphlet by Dr Prleflley, in « A 

Letter to Dr Horne,” See. (hewed only that he was 

unable to anfwer it. 
Mr Parkhurft was a man of very extraordinary Inde¬ 

pendency of mind and firmnefs of principle. In early 

life, along with many other men of dillinguifhed learn¬ 

ing, it was alfo objected to him, that he was an Hut- 

chinfonian ; and on this account alone, in common with 

them, it has been faid that he was neglected and (bumied. 

There is not, in the hiftory of the times, lays the 

biographer already quoted, a circumftanee more diffi¬ 

cult to be accounted tor than the unmerited, but increa- 

fiog, difeountenaitee fhewn to thofe perfons to whom 

Hutchinfonianiim was then objeCed. Methodifts, Pa- 

piits, and fectaries of any and of every name, all ftood 

a better chance of being noticed and efteemed than 

Hntchinfonians. Had it even been proved that the 

few peculiar tenets by which they were diftfnguilhed 

from other Chriftians were erroneous, the oppofition 

they experienced might have been deemed hard tnenfure, 

becaufe even their opponents allowed their principles to 

be inoffenfive, and theinfelves to be learned. ^ 

Is this a fair date of the cafe ? We think not. The 

early Hutehinfonians had imbibed all the peculiar no¬ 

tions of their mailer, and maintained them with a de¬ 

gree of acrimony which would have difgraced any 

caufe. Being in general very little acquainted with the 

higher mathematics, as Mr Hutchinfon himfelf leems 

like wife to have been, they cenfured dogmatically 

works which, without that knowledge, they could not 

fully underftand ; whilft they maintained, with equal 

dogmatifm, as matters of faC, hypothefes, which a mo¬ 

derate fhare of mathematical fcience would have fhewn 

them to be impoffible. Had they ftopt here, no harm 

would have been done ; they might have enjoyed their 

favourite notions in peace : but unfortunately they ac- 

cufed of Atheifm, Deifm, or Socinianilin, all who 

th_ ught not exa&y as they thought, both in natural phi- 

lofophy and in theology. Becaufe Newton and Clarke 

had demonltrated that the motions of the planets can¬ 

not be the effeC of the impulfion of any material fluid, 

Hutchinfon, with fome of his followers, affirmed, that 

thefe two illuftrious men had entered into a ferious de- 

fign to overturn the Chriftian religion, and eftabliffi in 

England the vvorfhip of the Heathen Jupiter, or the 

Stoical an'tma mundi, Becaufe the bifhops Pearfon, 

Bull, and others, who had uniformly been confidered 

as the ablefl defenders of the Catholic faith, thought 

not exaCly as Hutchinfon thought of the filiation of 

the Son of God, they were condemned by the pupils 

of his fchool as Arlans, or at lead Semi-arians ; and the 

writer of this (ketch has heard a living Hutchinfonian 

pronounce the fame cenfure, and for the lame reafon, 

on the prefent illuftrious Bifhop of Rochefter, and the 

no lefs illuftrious Whitaker. 
That men, who thus condemned all that before 

them had been deemed great and good in phyfical 

fcience and Cliriftian theology, Ihould meet with fome 

difcountenatice while they continued of fuch a fpirit, ParfeV.urft. 

needs not furely excite much wonder ; but that the dif- '1 v~ 

countenance is increafing, we believe not to be true. 

The Hutehinfonians, as foot) as they became lefs vio¬ 

lent againft thofe who differed from them, had their 
fhare of preferment, in proportion to their number, 

with others ; and we doubt not they will continue to 

have it, while they allow' that a man may be no heretic, 

though he believe not Mr Hutchinfon to have been in¬ 

fallible. The late excellent Bifhop Horne was an avow¬ 

ed Hutchinfonian, though not an outrageous one like 

Julius Bate ; and w'e have been told, and have reafon 

to believe, that the Bifhop of St Afaph is likewife a 

moderate favourer of the fame fyftem. There may be 

others on the epifcopal bench ; but perhaps two out of 

twenty-fix is ihe full proportions ot Hutchinfonian di¬ 

vines of eminence in England. It is true that Mr 

Parkhurft was a man of great learning and great worth; 

but before we attribute his want of preferment in the 

church to his Hutchinfonianifm, it is incumbent upon 

us to fay why Mr Whitaker, who is no Hutchinfonian* 

is ft ill nothing more than the reCor of Rnan-Lanyhorne. 
Mr Parkhurft, however, was not, if his biographer 

deferves credit, a thorough paced Hutchinfoniau ; for 

though he continued to read Hutchinfoirs writings as 

long as he read at all, he was ever ready to allow', tiiat 

he was oftentimes a confufed and bad writer, and fome- 

times unbecomingly violent. To have been deterred 

from reading the works of an author, who, with all his 

faults, certainly throws out many ufeful hints, for fear 

of being thought a Hutchinfonian, w'ould have betray¬ 

ed a pufillanimity of which Mr Parkhurft wras inca¬ 

pable. What he believed he w as not afraid to profefs; 

and never profefted to believe any thing which lie did 

not very fmcerely believe. An earn ell lover of truth, 

he fought it where only it is to be found—in the Scrip¬ 

tures (a). The ftudy of thefe was at once the bufmefs 

and the pleafure of his life ; from his earlieft to his la- 

teft years lie was an.hard (Indent : and had the daily 

occupations of every 24 hours of his life been portioned 

out, as it is faid thofe of king Allied were, into three 

equal parts, there is reafon to believe that a deficiency 

would rarely have been found in the eight hours allotted 

to ftudy. What the fruits have been ot a life fo conduc¬ 

ed, few theologians, it is preiumed, need to he inform¬ 

ed, it being hardly within the fcope of a fuppoiition, 

that any man will now fit down to the ftudy of the 

Scriptures wuthout availing himfelf of the afliftanee to 

be obtained from liis learned labours. Thefe labours 

ccafed at Epfom in Surrey, where this great and good 

man died, on March the 21ft, J 797. Beiides the works 

which we have mentioned, there is in the Gentleman’s 

Magazine, for Auguft 1797, a curious letter of his on 

the confuiion of Tongues at Babel. 

Mr Parkhurft’s charaCer may be collected w'ith to¬ 

lerable accuracy even from this imperfeC (ketch of his 

life. His notions of church patronage do him honour ; 

and as a farther inftance of the high fenfe he entertain- 

Tt 2 ed 

(a) This is vague language, which is the fource of much ufelefs controverfy, and therefore ought to be avoid¬ 

ed. If by truth, in this paftage, be meant religious truth, we admit the afiertion in the only fenfe in which we 

think it can have been made. If the author means all truth, he writes nonfenfe ; for the Scriptures treat not of 

geometry or algebra; where truth is certainly to be found ; and <we think that they have a higher objeC than even 

mechanics and ajlronomy. 
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Parkhurft, ed of ftridl juflice, and the (lead/ refolution with which 
Parkinfon. jie pra&ifed it on all occafions, an incident which oc- 

curred between him and one of his tenants, within thefe 

t:en years, may here be mentioned. This man falling be¬ 

hind hand in the payment of his rent, which was L. 500 

Per annum, it was reprefented to his landlord that it was 

owing to his being over rented. This being believed to 

be the cafe, a new valuation was made; and it was then 

agreed that, for the future, the rent fhould not be more 

than L 450. Juftly inferring, moreover, that if the 

farm was then too dear, it mufl neceffarily have been al¬ 

ways too dear, unafked, and of his own accord, he im¬ 

mediately (Iruck off L. 50 from the commencement of 

the leafe ; and inftantly refunded all that he had re¬ 

ceived more than L.450 per annum. 
Mr Parkhurft was in his perfon rather below the 

middle fize, but remarkably upright, and firm in his 

^ait. He was all his life of a lickly habit: and his 

leading fo remarkably ftudious and/edentary a life (it 

having, for many years, been his conflant pradlice to 

rife at five, and, in winter, to light his own fire) to the 

very verge of David’s limits of the life of man, is a con- 

folatory proof to men of fimilar habits, how much, un¬ 

der many difadvantages, may Hill be efFedled by ftridl 

temperance and a careful regimen. He alfo. gave lefs 

of his time to the ordinary interruptions of life than is 

common. In an hofpitable, friendly, and pleafant 

neighbourhood, he vilited little ; alleging, that fuch a 

courfe of life neither fuited his temper, his health, nor 

his fludies. Yet he was of fociable manners ; and his' 
converfation always inftrudlive, oftep delightful : for 

his (lores of knowledge were fo large, that he too has 

often been called a walking library. He belonged to 

no clubs; he frequented 110 public places; and there are 

few men who, towards the clofe of life, may not, on a 

retrofpedL refledt with fhame and furrow, how much of 

their precious time has thus been thrown away, or per¬ 

haps worfe than thrown away. 
Like many"other men of infirm and fickly frames, 

Mr Parkhurft was alfo irritable, and quick, warm, and 

earned, in his refentments, though never unforgiving. 

But whether it be or be not a matter of reproach to 

pofiefs a mind fo conftituted, it certainly is much to 

any man’s credit to cpunteradl and fubdue it by an at¬ 

tention to the injun&ions of religion. This Mr Park¬ 

hurft effectually did: and few men have puffed through 

a long life more at peace with his neighbours, more.re- 

fpedled by men of learning, more beloved by his friends, 

or more honoured by his family. 

jBhg.Dia. PARKINSON (John). Of this ingenious Englifh 
botanift, one of the firft and mod induftrious cultiva¬ 

tors of that fcience among us, the memorials that re¬ 

main are very fcanty. He,was born in 1567, was bred 

an apothecary, and redded in London. He rofe to fuch 

reputation in his profeflion as to be appointed apothe¬ 

cary to King James 1.; and, on the publication of his 

Theatre of Plants, he obtained from the unfortunate 

fucceffor of that prince the title of Bolanicus Regis pri- 

marius. The time of his death cannot be exactly afeer- 

tained ; but, as his Herbal was publifhed in 1640, and 

it appears that he was living at that time, he mud have 

attained his 73d year. 
Parkinfon’s firft publication was, his f. Paradiji in 

,S*le Paradifus terrejlris, or, A Garden of all Sorts of 

Parkins. 
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Pleafant Flowers which our Englifh Ayre will permit Parkinfon: 

to be nurfed up : with a Kitchen-garden of all manner 

of Herbes, Roots, and Fruits, for Meat or Saufe, See. 

See. Colledled by John Parkinfon apothecary, of Lon¬ 

don, 1629, folio, 612 pages. I11 this work the plants 
are arranged without any exadl order: nearly 1000 

plants are Separately deferibed, of which 780 are figu¬ 

red on 129 tables, which appear to have been cut ex- 

prefslv for this work. Parkinfon was, it is conceived, 

the firft Englifh author who feparately deferibed and 

figured the fubjedls of the flower-garden ; and this book 

is therefore a valuable curiofity, as exhibiting a com¬ 

plete view of the extent of the Englifh garden,at the 

beginning of the 17th century. It may, perhaps, be 

neceftary to inform the reader, that Paradifus in Sole> is 

meant to exprefs the author’s name, Park in fun.. 2. I11 

1640 he publifhed his Thealrum Botanicum; or Theatre 

of Plants, or an Herbal of a large extent: containing 

therein, a more ample and exadl Hiftory and declaration 

of the Phyfical Herbs and Plants than are in other Au¬ 

thors, See. See. London, folio, 1746 pages—This work 

had been the labour of the author’s life ; and he tells 

us that, owing to “ the difaftrous times,” and other 

impediments, the printing of it was long retarded. Dr 

Pulteney is of opinion that, allowing for the defedls 

common to the age, Parkinfon will appear “ more of 

an original author than Gerard or Johnfon, indepen¬ 

dent of the advantages he might derive from being pof- 

terior to them. His theatre was carried on through a 

long feries of years, and he profited by the works of 

fome late authors, which Johnfon, though they were 

equally in his power, had negle&ed to ufe. Parkinfon’s 

deferiptions, in many inftances, appear to be new. He 

is more particular in pointing out the places of‘growth. 

Johnfon had deferibed about 2850 plants, Parkinfon 

has near' 3800. Thefe accumulations rendered the The- 

atrnm Botanicum the mod copious book on the fubjedl 

in the Englifh language ; and it may be prefumed that 

it gained equally the approbation of medical people, 

and of all thofe who were curious and inquifitive in this 

kind of knowledge.” 
PARSONS (James), an excellent phyfician and po- W°2* 

lite fcholar, was born at Barnflaple, in Devonfhire, in 

March 1705. ITis father, who was the youngeft of 

nine fons of Colonel Parfons, and nearly related to the 

baronet of that name, being appointed barrack mafter 

at Bolton in Ireland, removed with his family into that 

kingdom foon after the birth of his then only foil 

James, who received at Dublin the early part of his e- 

ducation, and, by the afiiftance of proper matters, laid 

a confiderable foundation of clafiical and other ufeful 

learning, which enabled him to become tutor to Lord 

Kingfton. Turning his attention to the ftudy of me¬ 

dicine, he went afterwards to Paris, where (to ufe his 

own words) “ he followed the mod eminent profeffors 

in the feveral fchools, as Aftruc, Dubois, Lemery, and 

others ; attended the anatomical ledlures of the molt 

famous [Hunaud and De Cat] ; and chemicals at the 

King’s Garden at St Come. He followed the phyfi- 

cians in both hofpitals of the Hotel Dieu and La Cha- 

rite, and the chemical ledlures and demonftrations of 

Lemery and Bouldoc; and in botany Jullieu.^ Having 

finiflied thefe fludies, his profeffors gave him honour¬ 

able atteflations of his having followed them with dili¬ 
gence 
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Parfons. gence and induftry, which intitled him to take the de- 
u—n/——' grees of do&or and profeffor of the art of medicine, in 

any univerfity in the dominions of France. Intending 

to return to England, he judged it unneceffary to take 

degrees in Paris, unlefs lie had refolved to refide there; 

and as it was more expenfive, he therefore went to the 

univerfity of Rlieims, in Champaign, where, by virtue 

of his atteftations, he was immediately admitted to 

three examinations, as if he had finifhed his ftudies in 

that academy ; and there was honoured with his de¬ 

grees June ii. 1736, In the July following he came 

to London, and was foon employed by Dr James Dou¬ 

glas to affift hirn in his anatomical works, where in fome 

time he began to praCtife. He was ele&ed a member 

of the Royal Society in 1740; and, after due exami¬ 

nation, was admitted a licentiate of the college of phy- 

ficians April 1. 1751 ; paying college fees and bond 

flamps of different denominations to the amount of 

L. 41 : 2 : 8, fubjeCl alfo to quarterage of L. 2 

per annum. In 1755 he paid a farther fum of 7, 

which, with the quarterage money already paid, made 

up the fum of L. 16, in lieu of all future payments.’7 

On his arrival in London, by the recommendation of 

his Paris friends, he was introduced to the acquaintance 

of Dr Mead, Sir Hans Slone, and Dr James Douglas. 

This great anatomiil made ufe of his affiftance, not on¬ 

ly in his anatomical preparations, but alfo in his repre- 

fentations of morbid and other appearances ; a lift of fe- 

veral of which was in the hands of his friend Dr Maty, 

who had prepared an elcge on Dr Parfons, which was 

never ufed, but whieh, by the favour of Mrs Parfons, 

Mr Nichols has preferved at large. Though Dr Par¬ 

fons cultivated the feveral branches of i.he profeffion of 

phylic, he was principally employed in the obftetrieal 

line. In 1738, by the intereft of his friend Dr Dou¬ 

glas, he was appointed phyfician to the public infir¬ 

mary in St Giles’s. In 1739 he married Mifs Eliza¬ 

beth Reynolds, by whom he had two fons and a daugh¬ 

ter, who all died young. Dr Parfons redded for ma¬ 

ny years in Red Lion Square, where he frequently en¬ 

joyed the company and converfatiun of Dr Stukely, Bi- 

fhop Littleton, Mr Henry Baker, Dr Knight, and 

many other of the moft diftinguifhed members of the 

Royal and Antiquarian Societies, and that of Arts, 

Manufactures, and Commerce ; giving weekly an ele¬ 

gant dinner to a large but felcdt party. He enjoyed al¬ 

fo the literary correfpondence of D* Argenville, Buffon, 

Le Cat, Beccaria, Amb. Betrand, Valltravers, Afca- 

nios, Turberville Needham, Dr Garden, and others of 

the moft diftinguifhed rank in fcience. As a practi¬ 

tioner, he was judicious, careful, honeft, and remarkably 

humane to the poor ; as a friend, obliging and commu¬ 

nicative; chearful and decent in converfation, fev'ere 

and ftrict in his morals, and attentive to fill with pro¬ 

priety all the various duties of life. In 1769, finding 

his health impaired, he propofed to retire from buli- 

nefs and from London ; and with that view difpofed of 

a confiderable number of his books and fofiils, and 

went to Briftol. But he returned foon after to his old 

houfe, and-died in it after a week’s illnefs, on the 4th 

of April, 1770. By his laft will, dated in October 

1766, he gave his whole property to Mrs Parfons ; and 

in cafe of her death before him, to Mifs Mary Rey¬ 

nolds her only filler, “ in recompence for her af¬ 

fectionate attention to him and to his wife, for a long 

courfe of years, in fick2efs and in health.77 It was his Parfons. 

particular requeft, that he fhould not be buried till 

fome change fhould appear in his corpfe ; a requeft 

which occalioned him to be kept unburied 17 days, and 

even then fcarce the flighted alteration was perceivable. 

He was buried at Hendon, in a vault which he had 

caufed to be built on the ground ptirchafed on the 

death of his fon James, where his tomb had a very 
commendatory infeription. 

It would carry us beyond our ufual limits to enter 

into an enumeration of the many curious articles at va¬ 

rious times communicated to the public by Dr Parfons, 

which may be feen in the Anecdotes of Bowyer. We 

fhall therefore clofe this article with an extract from 

Dr Maty’s eulogium : “ The furprifing variety of 

branches which Dr Parfons embraced, and the feveral 

living as well as dead languages lie had a knowledge ofr 

qualified him abundantly for the place of afiiftant fe- 

cretary for foreign correfpondences, which the council 

of the Royal Society beftowed upon him about the 

year 1750. He acquitted himfelf to the utmoft of his 

power of the functions of this place, till a few years 

before his death, when he refigned in favour of his 

friend, who now gratefully pays this laft tribute to his 

memory. Dr Parfons joined to his academical hononts 

thofe which the Royal College of Phyficians of Lon¬ 

don beftowed upon him, by admitting him, after due 

examination, licentiate, on the firft day of April 1751. 

I he diffufive fpirit of our friend was only equalled by 

his defire of information. To both thefe principles he 

owed the intimacies which lie formed with fome of the . 

greateft men of his time. The names of Folkes, Hales, 

Mead, Stukely, Needham, Baker, Colinfon, and Gar¬ 

den, may be mentioned on this occafion, and many 

more might be added. Weekly meetings were formed, 

where the earlieft intelligence was received and commu¬ 

nicated of any difeovery both here and abroad ; and 

new trials were made to bring to the tell of experience 

the reality or ufefulnefs of thefe difeoveries. Here it 

was that the microfcopical animals found in feveral in- 

fufions were firft produced; the propagation of feveral 

infects by fe&ion afeertained; the conitancy of Nature 

a mid il thefe wonderful changes eflablifhed. His Re¬ 

mains of Japliet, being Hiftorical Enquiries into the 

Affinity aud Origin of the European Languages, are 

a moft laborious performance, tending to prove the an¬ 

tiquity of the firft inhabitants of thefe fflands as being 

originally defeended from Gomer and Magog, above 

1000 years before Clirift, their primitive and ft ill fub- 

fifting language, and its affinity with fome others. It 

cannot be denied but that there is much ingenuity, as 

well as -true learning, in this work, which helps con¬ 

viction, and often fupplies the want of it. But v/c 

cannot help thinking that our friend’s warm feelings 

now and then miflead his judgment, and that fome at 

lead ot his conjectures, refting upon partial traditions, 

and poetical feraps of Irifii filids and Welfti bards, are 

lefs fatisfaCtory than his tables of affinity between the 

feveral northern languages, as deduced from one com¬ 

mon ftoek. Literature, however, is much obliged to 

him for having in this, as well as in many of his otter 

works, opened a new field of obfervations and difeove¬ 

ries. In enumerating our learned friend’s differtations, 

we find ourfelves at a lofs whether we fhould follow 

the order of fubjeCts or of time; neither is it eafy to 

account 
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^ Parfons. account for their furpriiing variety and quick fuccef- 

flon. The truth is, that his eagernefs after knowledge 

was fuch, as to embrace aim oil: with equal facility all 

its branches, and with equal zeal to alcertain the merit 

of inventions, and afcrihe to their reipe&ive, and fome- 

times unknown, authors, the glory of the difeovery. 

Many operations, which the ancients have tranfmitted 

to us, have been thought fabulous, merely from our ig¬ 

norance of the art by which they were performed. Thus 

the burning of the (hips of the Romans at a confider- 

abie dillanee, during the liege of Syracufe, by Archi¬ 

medes, would perhaps ftill continue to be exploded, 

bad not the celebrated M. Buffon in France ihewn the 

poifibility of it, by prefenting and deicribing a model 

of a fpecuium, or rather affemblagc of mirrors, by 

which lie could fet fire at the diitanee of feveral hun¬ 

dred feet. In the contriving, indeed, though not in 

the executing of fuch an apparatus, he had in fome mea- 

fure been foretialled by a writer now very little knoy/n 

or read. This Dr Parfons proved in a very fatisfac- 

tory manner; and he had the pleafure to find the 

French philofpher did not refnfe to the Jefuit his 

fhare in the invention, and was not at all offended by 

the liberty he had taken. Another French difeovery, 

I mean a new kind of painting fathered upon the an- 

cients, was reduced to its real value, in a paper which 

{hewed our author was poffeiTed of a good tafte for the 

fine arts: and I am informed that his lkili in mufic was 

by no means inferior, and that his favourite arnufement 

was the flute. Richly, it appears from thefe perform¬ 

ances, did our author merit the honour of being a mem¬ 

ber of the Antiquarian Society, which long ago had 

affiliated him to its labours. To another fociety, 

founded upon the great principles of humanity, patrio- 

tifm, and natural emulation, he undoubtedly was great¬ 

ly ufeful (a). He afiifted at molt of their general 

meetings and committees, and was for many years 

chairman to that of agriculture ; always equally ready 

to point out and to promote ufeful improvements, and 

to oppofe the iutereiled views of fraud and ignorance, 

fo inseparable from very extenlive affociations. No 

fooner was this fociety (b) formed, than Dr Parfons 

became a member of it. Intimately convinced of the 

noblenefs of its views, though from his ilation in life 

little concerned in its fuccefs, he grudged neither attend¬ 

ance nor expence. Neither ambitious of taking the 

lead, nor fond of oppolition, he joined in any meafure 

: he thought right ; and fubmitted cheerfully to the fen- 

timents of the majority, though agaiuft his own private 

opinion. The juIt ideas he had of the dignity of our 

profeflion, as well as of the common links which ought 

to unite all its members, liotwithilanding the differences 

of country, religion, or places of education, made him 

bear impatiently the {hackles laid upop a great number 

of refpe&able pra&itioners : lie wiflied, fondly wiihed, 

to fee thefe broken ; not with a view of empty honour 

and dangerous power, hut as the only means of ferving 

mankind more effe&ually, checking the progrefs of de¬ 

igning men and illiterate pra&itioners, and diffufing 

through the whole body a fpirit of emulation. Though 

by frequent disappointments he forefaw, as well as we, 

the little chance of a fpeedy red refs, he nobly peril [led 

in the attempt ; and had he lived to the final event, 

would undoubtedly, like Cato, ftill have preferred the 

conquered caufe to that fupported by the gods. Alter 

having tried to retire froirwbufinefs and from Loudon, 

for the fake of his health, and having difpofed of moil 

of his books with that view, he found it inconfiftent 

with his happinefs to forfake all the advantages which 

a long refidence in the capital, and the many connec¬ 

tions he had formed, had rendered habitual to him. He 

therefore returned to his old houfe, and died in it, alter 

a lhort illnefs, April 4. 1770. The flyle of our friend'* 

compofition was fufficiently clear in defeription, tho* 

in argument not fo dole as could have been wifhed. 

Full of his ideas, he did not always fo diipofe and con¬ 

ned them together, as to produce in the minds of his 

readers that convi&ion which was in his own. He too 

much defpifed thofe additional graces which command 

attention when joined to learning, obfervation, and 

found reafoning. Let us hope that his example and 

fpirit will animate all his colleagues : and that thofe 

pra&itioners who are in the fame circumftaiices will be 

induced to join their brethren, fure to find amongit 

them thofe great blefiings of life, freedom, equality, in¬ 

formation, and frieudfhip. As long as thefe great prin¬ 

ciples fhall fubfift in this fociety, and I trull they will 

outlaft the longed liver, there is 110 doubt but the mem¬ 

bers will meet wdth the reward honed men are ambi¬ 

tious of, the approbation of their coufcience, the e- 

fteem of the virtuous, the remembrance of pofterity.” 
PARODICAL Degrees, in an equation, a term 

that has been fometimes ufed to denote the feveral re¬ 

gular terms in a quadratic, cubic, bequadratic, &c. 

equation, W'hen the indices of the powers afeend or de- 

fcerid orderly in an arithmetical progrefiion. Thus, x* 

m x* -f- n x p is a cubic equation where no term 

is wanting, hut having all its parodic degrees ; the in¬ 

dices of the terms regularly d&cending thus, 3, 2, 1, o. 

PARTY Arches, in archite&urt, are arches built 

between feparate tenures, where the property is inter¬ 

mixed, and apartments over each other do not belong 

to the fame eftate. 
Party Walls, are partitions of brick made between 

buildings in feparate occupations, for preventing the 

fpread of fire. Thefe are made thicker than the exter¬ 

nal walls; and their thfeknefs in London is regulated 

by a& of Parliament of the 14th ot George III. 
PA88IGRAPHY, the art of writing on any fub- 

je& fo as to be underftood by all nations (See Un'tvcr- 

Jal Characters in this Supplement). In France, where 

every thing is admired that is new, and every vagary 

of the imagination of a pretended philofopher thought 

pra&icable, a propofal has lately been made to introduce 

one imiverfal language into the wmrld, conftru&ed by a 

few metaphyficrans on the law's of human thought. And 

to this language, in its written form, is to be given the 

name of pujjigraphy. Such readers as think this idle 
dream 

(a) The Society for the Encouragement of Arts, Manufaftiires, and Commerce. He likewife was afiociated 

to the Economical Society at Berne, Dec. 26. 1763- _ _ .... 
(b) A Medical Society inftituted by Dr Fothergill, and other refpe&able phyficians, licentiates, in vindication 

-of their privileges j where, it fiiould feem, this eulogy was intended to be pronounced. , 
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dream worthy their attention (which is far from being 

the cafe with us), will find fome ingenious thoughts on 

~ the hiftory of a philofophical language, in the id vo¬ 

lume of Nicbolfon’s Journal of Natural Pbilofopby, life. 

PATH of the vertex, a term frequently ufed by 

Mr Flamfteed in his Dodtrine of the Sphere, denoting 

a circle, deferibed by any point of the earth’s furface 

as the earth turns round its axis. This point is confi- 

dered as vertical to the earth’s centre ; and is the fame 

with what is called the vertex or zenith in the Ptolo- 
maic projection. 

PEARL Fish, is commonly confidered as an afetdia 

(feeMYTiLUs, Encycl.) ; but this is denied by a late 
author, who feems to have paid great attention to the 
pearl-fifhery at Ceylon. It has never, he fays, been ac¬ 
curately deferibed. It does not refemble the afeidia of 
Einnseus ; and as he thinks it may form a new genus, 
he gives the following account of it : 

“ The fifh is fattened to the upper and lower fhells 

by two >vhite flat pieces of mufcular fubftaqce, which 

have been called ears, and extend about two inches from 

the thick part of the body, growing gradually thinner. 

The extremityof each ear lies loofe, and is furrounded by 

a double brown fringed line, Thefe lie almoft the third 

part of an inch from the outer part of the fhell, and are 

continually moved by the animal. Next to thefe, above 

and below, are fituated two other double fringed move- 

able fubftances, like the bronchias of a fifh. Thefe ears 

and fringes are joined to a cylindrical piece of flefh of 

the fize of a man’s thumb, which is harder and of a 

more mufcular nature than the rett of the body. It 

lies about the centre of the fhells, and is firmly attach¬ 

ed to the middle of each. This, in fadt, is that part 

of the pearl-fifh which ferves to open and fhut the fhells. 

Where this column is fattened, we find on the flefh 

deep impreflions, and on the fhell various nodes of round 

or oblong forms, like imperfect pearls. Between this 

part and the hinge (cardo) lies the principal body of 

the animal, feparated from the rett, and fhaped like a 

bag. The mouth is near the hinge of the fhell, enve¬ 

loped in a veil, and has a double flap or lip on each 

fide ; from thence we obferve the throat (cefophagus) 

defeending like a thread to the ftomach. Clofe to the 

mouth there is a curved brownifh tongue, half an inch 

in length, with an obtufe point; on the concave fide of 

this defeends a furrow, which the animal opens and 

fhuts, and probably ufes to convey food to its mouth. 

Near its middle are two bluifh fpots, which feem to be 

the eyes. In a pretty deep hole, near the bafe of the 

tongue, lies the beard (byffus), fattened by two flcfhy 

roots, and confifting of alrnoft 100 fibres, each an inch 

long, of a dark green colour, with a metallic luttre; they 

are undivided, parallel, and flattened. In general, the 

byffus is more than three quarters of an inch without the 

cleft (rima)\ but if the animal is difturbed, it contracts 

it coniiderably. The top of each of thefe threads ter¬ 

minates in a circular gland or head, like the Jligma of 

many plants. With this byffus they fatten themfelves 

to rocks, corals, and other foil’d bodies; by it the young 

pearl-fifh cling to the old ones, and with it the animal 

procures its food, by extending and contradting it at 

pleafure. Small fhell fifh, on which they partly live, 

are often found clinging to the former. The flomach 

lies clofe to the root of the beard, and has, on its lower 

fide, a protracted obtufe point. Above the ftomach 
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are two fmall red bodies, like lungs ; and from the fto- Pearl, 
mach goes a long channel or gut, which takes a circuit Pedometer, 

round the mufcular column above-mentioned, and ends lun-—'' J 
in the anus, which lies oppofite to the mouth, and is 

covered with a fmall thin leaf, like a flap. Though 

the natives pretend to dillinguifh the fexes by the ap¬ 

pearance of the lhell, calling the flat ones males, and 

thofe which are thick, concave, and vaulted, females, 

our author, on a clofe infpedlion, could not perceive 
any vilible fexual difference.” 

The pearls are only in the fofter part of the animal* 

and never in the firm mufcular column above-mention¬ 

ed. They are found, in general, near the earth, and 

on both lides of the mouth. From the appearance of 

the fhell a judgment may be formed, with greater or 

lefs probability, whether it contains pearls or not. Thofe 

which have a thick calcareous cruft upon them, to 

which ferpultt (fea tubes) Tubuli marini irregulariter in- 

tortiy Cr'ijla-gali Cbamar lazuras, Lepas tintinabulumr 

Madreporee, Millipore, Cellipore, Gorgont*, Spongia, and 

other Zoophytes, are fafleiicd, have arrived at their full 

growth, and commonly contain the belt pearls ; but 

thofe that appear fmooth, contain either none, or fmall 
ones only. 

In the article [Encycl.) inlitled, Manner cf Fijhtng 

for Pearls in tbe Eajl Indies, we have moft unaccount¬ 

ably faid, that “ the befl divers will keep under water 

near half an hour, and the reft not lefs than a quarter!” 

This is a very great miftake ; for M Lc Beck allures 

us, that the time during which a diver is able to re¬ 

main under water feldom exceeds two minutes ; and 

that, even after that fhort period, lie difeharges, on 

emerging from the fea, a quantity of water, and fome- 

times a little blood, from his mouth and nofe. We have 

mentioned the danger which the divers run of becoming 

a prey to monftrous fifhes. Thefe fifhts are fharks ; of 

which fucli a dread is juftly entertained, that the moft 

expert divers will not, on any account, defeend, till the 

conjurer has performed his ceremonies of enchantment. 

Thefe confifl in a number of prayers, learned by heart, 

that nobody, probably not even the conjurer himfelf, 

underftands, which he, Handing on the lnore, continues 

muttering and grumbling from fun-rife until the boats 
return. During this period, he is obliged to abftain 

from food and fleep, otherwife his prayers would have 

no avail: he is, however, allowed to drink ; which pri. 

vilege he indulges in a high degree, and is frequently 

fo giddy, as to be rendered very unfit for devotion. 

Some of the conjurers accompany the divers in their 

boats ; which plcafes them very much, as they have 
their protectors near at hand. 

PEDOMETER (fee Encycl.), is the name given 

by Mr Lewin Thugwell to an inilrument, which is ra¬ 

ther an improved perambulator, than the inllrument 

which we have noticed by the name of Pedometer. The 

chief improvement made by him on the perambulator 

(fee that article, Encycl.) is in the fize of the wheel, 

of which the circumference meafures i6i *feet, or one 

pole, adapted to Gunter’s conciie method of arithmetic, 

and divided into 25 equal parts, correfponding to the 

links of his chain for land-meafuring. There is like- 

wife a contrivance in Mr Thugwell’s pedometer, for 

compelling the attention of the traveller to the inftru- 

ment at the end of every mile. It is very ingenious,, 

and abundantly Ample ; but we hardly think it of fuffi* 
dent 



PEG [33<5] PEG 
'eguc. cient importance to fill the fpace which a complete de- 

~~1 fcriptioii of it would occupy in this work. It is fully 

defcribed in the Letters and Papers of the Bath and IVeJl 

of England Society, for the Encouragement of Agricul¬ 

ture ; and likewife in the 6th volume of the Repertory 

of Arts and Manufactures. 
PEGUE, the ancient capital of the kingdom of the 

fame name (fee Pegu, Encycl.)> appears to have been a 

quadrangle, each fide meafuring about a mile and a half. 

It was furrounded by a ditch and wall ; which, before 

the latter tumbled down, and the former was filled up, 

mud have furnilhed no contemptible defence. The 

breadth of the ditch appears to be about 60 yards ; its 

depth, where not choked up, about ten or twelve feet; 

.and there is dill in it water enough to impede an eadern 

fiege. The wall has been at lead 25 feet high, and its 

breadth at the bafe not lefs than 40. It is compofed 

of brick, badly cemented together with clay mortar, 

and has had on it fmall equididant badions, about 300 

yards afunder. 
Nothing can exhibit a more driking pidlure of de¬ 

flation than the infide of this wall. We have elfewhere 

given an account of the almod incefiant wars between 

the kings of Peguc and Birma or Barma. In the year 

1757, the Birman fovereign carried the city of Pegue 

by aflault, razed every dwelling to the ground, and dif- 

perfcd, or led into captivity, all the inhabitants. The 

.pagodas, which are very numerous, were the only build¬ 

ings that efcaped the fury of the conqueror ; and of 

tliefe the great pagoda of Shoemadoo lias alone been 

attended to, and repaired. 
This extraordinary edifice is built on a double ter¬ 

race, one raifed upon another. The lower and greater 

terrace is about ten feet above the natural level of the 

ground. It is quadrangular. The upper and leffer ter¬ 

race is of a like ihape, raifed about 20 feet above the 

lower terrace, or 30 above the level of the country. 

Thefe terraces are afeended by flights of Hone Heps, 

broken and neglc&ed. On each fide are dwellings of 

the Rahaans or priefls, raifed on timbers four or five 

feet from the ground. Their houfes confift only of a 

fingle hall. The wooden pillars that fupport them are 

turned with neatnefs. The roof is of tile, and the 

fidcs of fheathing-boards. There are a number of bare, 

benches in every houfe, on which the Rahaans fleepi 

They appear to have no furniture. 
Shoemadoo is a pyramid, compofed of brick and plaf- 

ter, with fine fhell mortar, without excavation or aper¬ 

ture of any fort: oclagonal at the bafe, and fpiral at 

the top. Six feet from the ground there is a wide 

ledge, which furrounds the bafe of the building ; on the 

plane of which are 5 7 fmall fpires, of equal fize, and 

tquidiftant. One of them meafnred 27 feet in height, 

and 40 in circumference at the bottom. On a> higher 

ledge there is another row,' confiding of 53 fpires, of 

iimilar fhape and meafurement. A great variety of 

mouldings encircles the building ; and ornaments, iome- 

what refembling the fleur de lysy furround what may be 

called the bafe of the fpire. Circular mouldings like¬ 

wife gird this part to a confiderable height; above 

which there are ornaments in ftucco, not unlike the 

leaves of a Corinthian capital ; and trie whole is crown¬ 

ed b) a tee,, or umbrella of open iron-work, from which 

rifes an iron rod w ith a gilded pendant. 

The extreme height of the building, from the level 

of the country, is 36f feet; and above the interior ter- Pegu 

race, 331 feet. Oit the fouth-eafl angle of the upper 

terrace there are two handfome faloons, or heouns, late¬ 

ly eredfed. The roof is compofed of different ftages, 

fupported by pillars. Captain Symes, from whofe me¬ 

moir in the Afiatic Refearches this account is taken, 

judged the length of each faloon to be about 60 feet, 

and the breadth 30. The ceiling of one of them was 

already embellifhed with gold leaf, and the pillars lac¬ 

quered ; the other, w?hen he faw it, was not comple¬ 

ted. They are made entirely of wood. The carving 

on the outfide is very curious. He faw feveral unfinifh- 

ed figures, intended to be fixed on different parts of the 

building ; feme of them not ill fhapen, and many ex¬ 

ceedingly grotefque. Splendid images of Gaudma (the 

Birman object of adoration) were preparing, which he 

under Hood were defigned to occupy the infide of thefe 

heouns. 
At each angle of the interior terrace is a pyramidi- 

cal pagoda, 67 feet in height, refembling, in miniature, 

the great pagoda. In front of the one in the fouth-wefl: 

corner 3re four gigantic reprefentations in mafonry of 

Palloo, or the man drfroyer, halfbeaft, half human, feat- 

ed on their hams, each with a large club on the right 

fhoulder. 

Nearly in the centre of the eaft face of the area are 

two human figures in ftucco beneath a gilded umbrella. 

One (landing, reprefents a man with a book before him, 

and a pen in his hand. He is called Ehagiamee, the 

recorder of mortal merits and mortal mifdeeds. The 

other, a female figure kneeling, is Maha Sumdere, the 

protedlrefs of the univerfe, as long as the univerfe is 

doomed to lafl; but when the time of general diflblu- 

tion arrives, by her hand the world is to be overwhelm¬ 

ed, and deftroyed everlaflingly. 

On the north fide of the great pagoda are three large 

bells, of good workmanfhip, fufpended near the ground 

between pillars. Several deers horns are ftrewed around. 

Thofe who come to pay their devotions firft take up 

one of the horns, and (hike the bell three times, giving 

an alternate ilroke to the ground. This a61 is to an¬ 

nounce to the fpirit of Gaudma the approach of a fup- 

pliant. There are feveral low benches near the bottom 

of the pagoda, on which the perfon who comes to pray 

places his offering ; which generally confifts of boiled 

rice, a plate of fweetmeats, or cocoa-nut fried in oil. 

When it is given, the devotee cares not what becomes 

of it. The crows and dogs commonly eat it up in the 

prefence of the donor, who never attempts to prevent 

or molelt the animals. 

There are many fmall pagodas on the areas of both 

terraces, which are negle&ed, and fuffered to fall into 

decay. Numberlefs images of Gaudma lie indiferimi- 

nately fcattered. A pious Birman who purchafes an 

idol, firit procures the ceremony of confecratfon to be 

performed by the Rahaans, then takes his purchafe to 

whatever facrcd building is molt convenient, and there 

places it either in the flicker of a hebun, or on the open 

ground before the temple : nor does he ever after feem 

to have any anxiety about its preservation, but leaves 

the divinity to fhift for itfelf. 

From the upper ledge that furrounds the bafe of 

Shoemadoo, the profpeift of the country is extenfive 

and pi&urefquc ; out it is a profpedl of Nature in her 

rudeft ilate. There are few inhabitants, and fcarcely 
any 
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Tlie hills of Martalan rife to the call- pots of water on the roof, And there is a particular 

Slta"S nver> ending along the plains, clafs of people, whofe bufmefs it is to prevent and ex- 

any cultivation 

ward : and the _7 .. 

gjves here and there an interrupted view of its waters, 

lo the north-north weft, above 40 miles, are the Gal- 

ladzel hills, whence the Pegue river takes its rife ; hills 

remarkable only for the noifome cfFedls of their atmof- 

phere. In every other diredion the eye looks over a 

boundlefs plain, chequered by a wild intermixture of 
wood and water. 

The prefent king of the Birmans has entirely altered 

the fyftem of his predeceflors. He has turned his at¬ 

tention to the population and improvement, rather than 

the extenfion, of his dominions ; and feems more defi- 

rous to conciliate his new fnbjeds by mildnefs, than to 

rule them through terror. He has abrogated feveral 

fevere penal laws impofed upon the Taliens or Peguers : 

juftice is now diftributed impartially ;.and the onlydifi 

tinaion at prefent between a Birman and Talfen con-' 

fids in the exclnfion of the latter from all public offices 
of truft and power. 

No aft of the Birman government is more likely to 

reconcile the Taliens to the Birman yoke than the re- 

ftoration ot their ancient place of abode, and the pre- 

fervation and embellishment of the pagoda of Shoema- 

doo. So fenllble was the king of this, as well as of the 

advantages that muft accrue to the ftate from an in- 

cie.ife of culture and population, that fome years ago 

he iffued oiders to rebuild Pegue, encouraged, new fet- 

tlers by liberal grants, and invited the fcattered families 

of former inhabitants to return and repeople their de- 

ferted city. 

Pegue, in its renovated ftate, feems to be built on the 

plan of the former city. . It is a fquare, each fide mea- 

fnring about half a mile. It is fenced round by a 

ftockade, from 10 to 12 feet high. There is one main 

ftreet running eaft and weft, which is interfefted at right 

angles by two fmaller ftreets, not yet linifhed. At 

each extremity of the principablfrreet there is a gate in 

the ftockade, which is fhut early in the evening. After 

that hour, entrance during the night is confined to a 

wicket. Each of thefe gates is defended by a forry 

piece of ordnance, and a few mufqueteers, who never 

poll centinels, and are ufualiy afieep. There are alfo 

two other gates on the north and fouth Tides of the 

rlockade. 

I ht houfes of the inhabitants of Pegue are far from 

commodious, agreeably to European notions of accom¬ 

modation ; but they are at lead as much fo as the houfes 

of other Indian towns. There are no brick buildings 

in. Pegue, except fuch as belong to the king, or are de¬ 

dicated to Guadm.a. The king has prohibited the ufe 

of brick or (tone in private buildings, from the appre- 

henfion., that if people got leave to build brick houfes, 

they might ereft brick fortifications, dangerous to the 

fecurity of the ftate. The houfes, therefore, are all 

made of mats or fiieathing-boards, fupported on bam¬ 

boos or polls.. Being compofed of fuch combullible 

materials, the inhabitants are under continual dread of 

fire, againft which they take every precaution. The 

roofs are lightly covered ; and at each door Hands a 

long bamboo, with a hook at the end, to pull down the 

thatch : alfo another pole, with a grating of fplit bam¬ 

boo at the extremity, about three feet fquare, to fup- 

prefs flame by preflure. Aimoft every houl’e has earthen 
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tinguilh fires. 

PEISHCAR, in Bengal, principal ih office. 

PEISHCUSH, a fine, tribute, or prefent. 

. PERL (Dr John), an eminent Englifli mathemati¬ 

cian, defeended from an ancient family in Lincolnfhire, 

was born at Southwick in Suffex, March 1. 1610, where 

his .lather was minifter. He received his grammar edu¬ 

cation at the free fchool at Stenning in that county. 

t the age of. 13 he was fent to Trinity college in 

Cambridge,, being then as good a fcholar as moll maf- 

ters of arts in that univerfity ; but though he was emi¬ 

nently (killed in the Greek and Hebrew languages, *he 

never offered himfelfa candidate at theeleftion of fcho- 

lars or fellows of his college. His perfon was hand- 

fome; and being of a ftrong conftltution, ufing little ot4 

no recreations, lie proiecuted his ftudies with the more 

application and intenfenefs. 

In 1629 he drew up the u Defcription and Ufe of the 

Quadrant, written for the Ufe of a Friend,” in two 

books ; the original manufeript of which is flill extant 

among his papers in the Royal Society. Andthefamd 

year he held a correfpondencc with MV Briggs on the 

fubjeft of logarithms. 

In 16.30, he wrote Modus fupputandi Ephemertdes 
jdflronomicas, &c. ad* an, 1630 accommodatus ; and, A 

Key to unlock the meaning of Johannes Trithemius, in 

his Difcourfeon Steganography : which Key he impart¬ 

ed to Mr Samuel Hartlib and Mr Jacob Homedsc. 

The fame year he took the degree of Mafter of Arts at 

Cambridge. And the year following he was incorpo¬ 

rated in the Univerfity of Oxford. June the 7th, he 

wrote A Letter to Mr Edmond Wingate on Loga¬ 

rithms : and, Oft. 5. 1631, Commentationes in Ccfmopra- 

phiam Aljledii. 

In 1632 he married Itlmmaria, fecond daughter of 

Mr Henry Reginolles of London, by whom he had four 

’fons and four daughters—March 6. 1634, he linifhed 

his “ Agronomical Hillory of Qbfervations of Heaven, 

ly Motions and Appearances and April the 10th, hi, 

f dipt tea Prognojlica, or Foreknower of the Eclipfes, &c. 

In 1634 he tranflated “ The Everlafting Tables of Hea¬ 

venly Motions,” grounded upon the Obfervations of all 

Times, and agreeing with them all, by Philip Lanf- 

bergi^if Ghent in Flanders. And June the 12th, the 

fame year, he committed to writing “ The Manner of 

Deducing his Aftronomical Tables out of the Tables 

and Axioms of Philip Lanfberg.”—March the qth, 

1625, lie wrote, “ A Letter of Remarks on Gellibrand’s 

Mathematical Difcourle on the Variation of the Mae', 

netic Needle.” And the 3d of June following, ano. 

ther on the fame fubjedl. 6 

His eminence in mathematical knowledge was now 

fo great, that he was thought worthy of a Profeflbr’s 

chair in that fciencc j and, upon the vacancy of one at 

Amfterdam in 1639, Sir William Bofwell, the Englifli 

Refident with the States General, ufed his intereft, that 

he might fucceed in that Profeflbrfliip. It was not fill-' 

ed up, however, till 1642, when Pell was chofen to it • 

and he read with great applaufe public ledules upon 

D.ophantus. In 1644 he printed at Amfterdam, in 

two pages 4to, “ A Refutation of Longomontanua’. 

Dilcourfe,” De Vera Circuit Men fur a, 

U « fa- 

Peil. 
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In 1646, on the invitation of the Prince of Orange, 

he removed to the new college at Breda, as ProfefFor 

of Mathematics, with a falary of 1000 guilders a year. 

His Idea Mathefeos, which he had addreffed to Mr 

Hartlib, who in 1639 had fent it to Des Cartes and 

Merfenne, was printed 1650 at London, in i2mo, in 

Englifh, with the title of An Idea of Mathematics, at 

Ihe end of Mr John Dune’s Reformed Library-keeper. 

It is alfo printed by Mr Hook, in his Philofophical 

Collections, N° 5. p. 127. ; and is efteemed our author’s 

principal work. 

In 1652 Pell returned to England ; and in 1654 he 

was fent by the Protestor Cromwell agent to the Pro- 

teilant Cantons in Switzerland ; where he continued 

till June 23. 1658, when he fet out for England, where 

he arrived about the time of Cromwell’s death. . His 

negociations abroad gave afterwards a general fatisfac- 

tion, as it appeared he had done no fmall fervice to the 

intereft of King Charles If. and of the church of Eng¬ 

land ; fo that he was encouraged to enter into holy or¬ 

ders : and in the year 1661 he was inftituted to the 

reClory of Fobbing in Effex, given him by the king. 

In December that year, he brought into the upper 

houfe of convocation the kalendar reformed by him, af- 

fjfted by Sancroft, afterwards archbifhop of Canter¬ 

bury. In 1673 he was prefented by Sheldon, bifhop 

of London, to the re&ory of Laingdon in Effex ; and 

upon the promotion of that bifhop to the fee .of Can¬ 

terbury foon after, became one of his domeftic chap¬ 

lains. He was then do&or of divinity, and expeCled 

to be made a dean ; but his improvement in the philo- 

fophical and mathematical fciences was fo much the bent 

of his genius, that he did not much purfue his private 

advantage. The truth is, he was a helplefs man, as to 

wordly affairs ; and his tenants and relations impofed 

tipor\ him, cozened him of the profits of his parfonage, 

and kept him fo indigent, that he wanted neceffaries, 

even ink and paper, to his dying day. . He was for 

fome time confined to the King’s bench prifon for debt ; 

but in March 1682, was invited by Dr Wliitler to live 

in the college of phyficians. Here he continued 

till June following ; when he was obliged, by his ill 

Rate of health, to remove to the houfe of a grand-child 

of his in St Margaret’s church-yard, WeRminRer. But 

he died at the houfe of Mr Cothorne, reader of the 

church of St Giles’s in the Fields, December the 12th, 

1685, in the 74th year of his age, and was interred at 

the expence of Dr Bufhby, maflcr of "Weftminltci fchool, 

and Mr Sharp, redor of St Giles’s, in the redor’s 

vault under that church.—Dr Pell publifhed fome other 

things not yet mentioned ; a lift of which is as follows, 

viz* 
I. An Exercitation concerning Eaftcr ; 1644, in 4to, 

2. A Table of 10,000■ fquare numbers, &c. ; 1672, 

folio. 3. An Inaugural Oration at his entering upon 

the Profeflbrfliip at Breda. 4. He made great altera¬ 

tions and additions to Rhonius’s Algebra, printed at 

London 1668, qto, under the title of An Introduction 

to Algebra, tranflated out of the High Dutch into 

Englifh by Thomas Branker, much altered and aug¬ 

mented by D. P. (Dr Pell). Alfo a Fable of Odd 

Numbers, lefs than 100,000, {hewing thofe that are in- 

compofite, &c. fupputated by the fame Thomas Bran¬ 

ker. 5. His Controverfy with Longomontanus con- 
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cerning the Quadrature of the Circle; Amfterdam, 

1646.4*0. 
He likewife wrote a Demonftration of the 2d and 

1 Oth books of Euclid ; which piece was in MS. in the 

library of Lord Brereton in Chelhire : as alfo Archi¬ 

medes’s Arenavius, and the greateft part of Diophan- 

tns’s fix books of Arithmetic ; of which author he was 

preparing, Auguft 1644, a new edition, in which he 

intended to correA the tranflation, and make new 

illuftrations. He defigned likewife to publifh an edi¬ 

tion of Apollonius ; but laid it afide, in May 1645. 

the defire of Golius, who was engaged in an edition of 

that author from an Arabic manufeript, given him at 

Aleppo 18 years before. Letters of Dr Pell to Sir 

Charles Cavendilh, in the Royal Society. 

Some of his manuferipts he left at Brereton in 

Chelhire, where he refided fome years, being the feat of 

William Lord Brereton, who had been his pupil at Bre¬ 

da. A great many others came into the hands of Dr 

Bulby; which Mr Hook was defired to ufe his endea¬ 

vours to obtain for the Society. But they continued 

buried under dull, and mixed with the papers and pam¬ 

phlets of Dr Bulby, in four large boxes, ill *755 » 

when Dr Birch, fecretary to the Royal Society, pro¬ 

cured them for that body, from the truftees of Dr 

Bulby. The colle&ion contains, not only Pell’s ma¬ 

thematical papers, letters to him, and copies of thofe 

from him, &c. but alfo feveral manuferipts of Walter 

Warner, the mathematician and philofopher, who lived 

in the reigns of James I. and Charles I. 

Dr Pell invented the method of ranging the feveral 

Heps of an algebraical calculus, in a proper order, in 

fo many diftind lines, with the number affixed to each 

ftep, and a fhort defeription of the operation or procefs 

the line. He alfo invented the chara&er -f- for di- 

PeU, 
Pelletiers 

in w.w - - 
yifion, & For involution, lu for evolution*. # Hutton*$ 

PELLETIER (Bertrand), was born at BayonnzMithemati- 

in 1761, and very toon began to difplay au'fnfatiable^'J0**"' 

third: of fcience. It frequently happens, howevei, that 

young men, fineerely defirous of inRmdlio.n, have no 

means or place where they can be affifted in the deve- 

lopement of their natural talents, no mailer who may 

point out the diredl road to fcience, and that order and 

method, without which the efforts of the individual too 

often lead him from the objea of his purfuit, inftead of 

bringing him nearer to it. This was not the cafe with 

young Pelletier. He found every advantage in his fa¬ 

ther’s houfe, where he received the firft elements of the 

art of which lie was afterwards the ornament ; and his 

fubfequent progrefs was made under Darcet, who ha¬ 

ving remarked in him that fagacity which may be call¬ 

ed the inllin61 of fcience, admitted him among the pu¬ 

pils attached to the chemical laboratory of the college 

of France. Five years of conRant application and Ru¬ 

dy under fuch a maRer, who was himfelf formed by na¬ 

ture, perfe6led by experience, and affedlionately difpo- 

fed towards his pupil, afforded this young man a Rock 

of knowledge very unufual at bis age. He foon gave 

a convincing proof of this, by publifhing, at the age of 

21, a fet of very excellent obfervations on the arfenical 

acid. Macquer, by mixing nitre with the .oxide of ar- 

fenic, bad difeovered in tlie refidue of this operation 

a fait foluble in water, fufceptible of cryRallization in 

tetrahedral prifms, which he denominated the neutral 
arfenical 
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Pclir'ier. arfenical fait. It is the arfeniat of potafh. He was of 

opinion that no acid could decompofe it ; but Pelletier 

file wed, that the fulphuric acid d iflilled from it does 

difengage’ the acid of arfenic. He (hewed the true 

caufe why the neutral arfenical fait is not decompofable 

in clofed veftels ; and particularly the order of affinity 

by which the fait itfelf is formed in the diftillation of 

the nitrate of potafh, and the white oxide of arfenic. 

He explains in what refpedls* this fait differs from what 

Macquer called the liver of arfenic. Pelletier had been 

anticipated in this work by Scheele, by Bergman, by 

the academicians of Dijon, and by Berthollet ; but he 

poffeffed at lead the merit, in the firft effay of his pow¬ 

ers, of having clearly developed all the phenomena of 

this operation, by retaining and even determining the 

quantity of gas it was capable of affording. After the 

fame principles it was that he decompofed the arfenico- 

ammoniacal fait, by (hewing how, in the decompofition 

of this laft, the pure arfenical acid is obtained in the 

form of a deliquefcent glafs. In this work we may ob- 

ferve the fagacity with which he was enabled to deve- 

lope all the phenomena of thefe compofitions and de- 

compofitions, by tracing thofe delicate threads of fcien- 

tific relation which connedl the feries of fads, and are 

imperceptible to ordinary minds. 

Encouraged by the fuccefs of thefe firft works, which 

he prefented with the fenfibility of grateful attachment 

to his inflrudor, he communicated his obfervations on 

the cryftallization of fulpliur, cinnabar, and the deli¬ 

quefcent falts ; the examination of zeolites, particular¬ 

ly the falfe zeolite of Fribourg in Brifgaw, which he 

found to be merely an ore of zinc ; obfervations on the 

dephlogiflicated or oxygenated muriatic acid, relative 

to the abforption of oxygen ; on the formation of ethers, 

particularly the muriatic and the acetous ; and feveral 

memoirs on the operation of phofphorus made in the 

large way ; its converhon into phofphoric acid, and its 

combination with fulphur and moft metallic fubftances. 

It was by his operations on that moft aftonifhing pro¬ 

duction of chemiltry, phofphorus, that he burned him- 

felf fo dangeroufly as nearly to have loft his life. After 

the cure of his wound, which confined him to his bed 

for fix months, he immediately began the analyfis of 

the various plumbagos of France, England, Germany, 

Spain, and America, and found means to give novelty 

and intereft to his work, even after the publication of 

Scheele on the fame fubjedt. The analyfis of the car- 

bonet of barytes led him to make experiments on ani¬ 

mals ; which prove that this earth is a true poifon, 

whether it be adminiftered in the form of the native car- 

bonat of barytes, or whether it be taken from the de¬ 

compofition of the fulphat, even though again combined 

with another acid. 

,Chemifts have given the name of Jlrofitian to a new¬ 

ly dffcovered earth, from the name of the place where 

it was firft found. Pelletier analyfed it, and difcovered 

it in the fulphat of barytes. He likewife analyfed the 

verditer of England, of which painters and paper-hang¬ 

ers make fo much ufe. He difcovered a procefs for 

preparing it in the large way, by treating with lime the 

precipitate obtained from the decompofition of nitrat of 

copper by lime. By his procefs, verditer is afforded 

equal in beauty to that which comes from England. 

He was likewife one of the firft chemifts who (hewed 

the poffibility of refining bell metal, and feparating the 
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tin. His firft experiments were made at Paris; after Pendnhw** 

which he repaired to the foundary at Romilly, to verify ,1 ennai,u J 

them in the large way. The following year he was re¬ 

ceived a member of the Academy of Sciences at Paris, 

and fhortly afterwards went to La Fere, with Borda and 

General Daboville, to affift in experiments upon a new 

gunpowder. Being obliged, in order to render his ex.- 

periments more decifive, to pafs great part of the day 

in the open air during a cold and humid feafon, his 

health, which was naturally delicate, became confidera- 

bly impaired. He began to recover his health, when he 

again became the vidlim of his zeal for the feience he fo 

fuccefsfully cultivated. He had nearly perifticd by re- 

fpiring the oxygenated muriatic acid gas. A violent 

attack of convulfive afthma, which returned during feve¬ 

ral days, was the firft confequence of this unhappy ac¬ 

cident. The diforder then feemed to abate ; but it was. 

incurable. The affiftance of art was infufficient to fave 

him ; and he died in Paris, on the 21ft of July 1797, of 

a pulmonary confumption, in the flower of his age. 

PENDULUM (See EncycL). Befides the effeds 

of heat and cold on the length of the pendulum rod, 

and of courfe on its ifochronifm, it may certainly be 

worth while, in the couftrudlion of clocks intended to 

meafnre time with the utmoft poflible exaeftnefs, to take 

into confideration the refiftance of the air, which, by its 

unequal deniity, varying the weight of the pendulum, 

muft in a fmall degree accelerate or retard its motion, 

The celebrated David Rittenhoufe, who paid particular 

attention to this fubjedl, eftimates the extreme difference 

of velocity, arifing from this caufe, at half a fecond a 

day ; and he obferves, that a remedy dependent on the 

barometer will not be ftridly accurate, as the weight of 

the entire column of air does not precifely correfpond 

with the denfity of its bafe. He propofes, therefore, 

as a very fimple and eafy remedy, that the pendulum 

(hall, as ufual, conlift of an inflexible rod carrying the 

ball beneath, and continued«bove the centre of fufpen- 

fion to an equal (or an unequal) diftance upwards. At 

this extremity is to be fixed another ball of the fame di- 

menfions (or greater or lefs, according as the continua¬ 

tion is fhorter or longer), but made as light as pofli- 

ble. The ofcillations of this upper ball will be accele¬ 

rated by its buoyancy by the fame quantity as thofe of 

the lower would be retarded ; and thus, by a proper 

adjuftment, the two effedls might be made to balance 

and corredt each other. 

Our author made a compound pendulum on thefe 

principles, of about one foot in its whole length. This 

pendulum, on many trials, made in the air 57 vibrations 

in a minute. On immerling the whole in water, it made 

59 vibrations in the fame time ; {hewing evidently, that 

its returns were quicker in fo denfe a medium as water 

than in the air. (Th\ is contrary to what takes place 

with the common pendulum). When the lower bob 

or pendulum only was plunged in water, it made no 

more than 44 vibrations in a minute. 

PENNANT (Thomas, Efq.), fo well known in the 

republic of letters as a writer of travels and of natural 

hiftory, was an ancient Briton by birth, having drawn 

his firft breath in Flintfhire, in 1726. His family has 

been fettled in that county for many centuries ; we learn 

from himfelfthat he received the rudiments of his edu¬ 

cation at Wrexham, whence he was removed to Ful¬ 

ham. Soon after this he was font to Oxford; and ha- 

U u 2 ving 
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Peasant, \ing made a confiderable proficiency in the clafiics, he Iliad into a nut (hell 

applied himfelf within the walls of that imiverfity to at¬ 

tain a knowledge of jurifprudencc ; but we do not find 

that he ever entered himfelf of any of the inns of court* 

or followed the law as a profefiion. 

The ruling paffions cf mankind are excited* and the 

future current of their lives frequently direfted, by tri¬ 

vial circumflances. One of the greateft painters of our 

age was attrafted with an irrefillible impulfe towards 

his art by the perufal of a treatife on it ; and we have 

the authority of the fubjeft of this memoir for avert¬ 

ing, that a prefent of Willughby's Ornithology, at an 

early period, firft gave him a turn for natural hiftory, 

which has never once abandoned lnm through the <iourfe 

of a very long life. 

Mr Pennant commenced his travels with great pro¬ 

priety at home, where he made himfelf acquainted with 

the manners, productions, and curiofities, of his native 

country, before he fallied forth to infpeft thofe of other 

nations. . He then repaired to the continent; and not 

only acquired confiderable additional knowledge rela¬ 

tive to his favourite Undies, but became acquainted, and 

eftablilhed a correfpondence, with feme of the greateft 

men of the age. 

On his return he married, and had two children, but 

did not come into the family fortune until he was thirty- 

feven years of age, at which time he was fettled at 

Downing. 

Having loft his wife, he appears to have fet out once 

more for the continent, and to have formed an acquain¬ 

tance with Voltaire, Buffon, Haller, Pallas, &c. He 

had by this time acquired confiderable reputation as a 

fcientific man, having commenced his career as an an- 

k*our f0 ear!y as iyyo. His Britifh Zoology* eftablifh- 

ed his reputation as a naturahft ; and this received a 

frefh accefiion of celebrity in confequencc of his ac¬ 

quaintance with Linnaeus, and his intercourfe by letters 

with all the celebrated naturalifts in Europe.. 

Early in life he had undertaken a moft interefting 

tour to Cornwall; and lie now entertained an ardent 

defire to furvey the works of nature in the northern ex¬ 

tremities of the illand. He accordingly fet out for 

Scotland, and in 1771 favoured the public with an en- 

fThreevo]stertailllnS account ot his Tourf, which was fo well re- 

410. ceived as to pafs through feveral editions. Not content 

with the main land of Great Britain, he was ambitious 

\o furvey the iflands in the vicinity, and accordingly 

penetrated to the Hebrides, and vifited Man. 

It is not to be fuppofed that he would leave his own 

country unexplored ; on the contrary, he minutely de¬ 

ferred all its wonders. He did not fail on this occa- 

fion to prefent the world wdth the refult of his enqui¬ 

ring, for in 1778 he commenced the publication of his 

S Two Tour J. 

4t0* In four years after this (1782) appeared the account 

3 One vol. of the Journey from Cliefter to London^, in which he 

refutes the vulgar opinion that it is uriinterefting ; and 

in two years more his Arftic Zoology, an admirable 

.JWork, greatly prized both here and in other countries. 

In 1790 appeared a quarto volume, fimply entitled 

Of London ; in which he obferves that this work is 

compofed from obfervations, originally made without 

any view of publication. 6i Let me requeft (fays be in 

the preface) the good inhabitants of London dnd Weft- 

jninfter uot to be offenckd at my having fluffed their 

4'0, 
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the account of the city of Lon- Pennant, 

don and liberties of Weftminfter into a quarto vo- 

lume. I have condenfed into it all I could ; omitted 

nothing that fuggefted itfelf; nor amplified any thing 

to make it a guinea book. In a word, it is done in 

my own manner, from which I am growing too old to 

depart. 

“ I feel within myfelf a certain monitor that warns 

me (adds lie) to hang up my pen in time, before its 

powers are weakened, and rendered vifibly impaired, 

I wait not for the admonition of friends. I have the 

Archbifhop of Grenada in my eye ; and fear the imbe¬ 

cility of human nature might produce in long worn age 

the fame treatment of my kind advifers as poor Gil 

Bias had from his moft reverend patron. My literary 

bequefts to future times, and more lerious concerns, mull 

occupy the remnant of my days. This clofes my pub¬ 

lic labours.” 

Notwithftanding his parting addrefs, the example of 

the Archbifhop of Grenada, and the concluding fentence 

of “ Va/ete & Plaudite,” we find Mr Pennant ad¬ 

venturing once more in the ocean of literature, at a late 

period of his life, and trying his fortune again with all 

the eagernefsof a young author. 

He accordingly publifhed the Natural Hiftory of the 

parifhes of Holywell and Downing*, within the pre- *One vol, 

cinfts of the latter of which he had refided about half 4*°. 

a century. 

He alfo prefented the public, a very (hort time before 

his death, with a fplendid work, confiding of 2 vols. 

qto. entitled The View of Hindooftan ; in the preface 

to which he candidly dates his motives for this new 

attempt. “ I had many folicitations from private 

friends (fays he), and a few wifhes from perfons un¬ 

known, delivered in the public prints, to commit to the 

prefs a part, in the form in which the pofthumous vo¬ 

lumes might hereafter make their appearance. 1 might 

have pleaded the imprudence of the attempt at my time 

of life, of beginning fo arduous an undertaking iri my 

71ft year. 

“ I happily, till very lately, had fcarcely any admo¬ 

nition of the advanced feafon. I plunged into the fea 

of trouble, and with my papers in one hand, made my 

way through the waves with the other, and brought 

them fee 11 re to land. This, alas ! is finite boafting. I 

mud fubmit to the judgment of the public, and learn 

from tlience how far I am to be cenfured for fo grievous 

an offence againft the maxim of Ariftotle, who fixes the 

decline of human abilities to the 49th year. 

“ I ought to (hudder, when I confider the wear and 

tear of 22 years ; and feel (hocked at the remark of the 

elegant Delanty, who obferves, ‘ that it is generally 

agreed among wife men, that few attempts, at leaft in 

a learned way, have ever been wifely undertaken and 

happily executed after that period !’ 

“ I cannot defend the wifdom : yet from the good 

fortune of my life I will attempt the execution.” 

Tliefe valuable volumes are drawn up by Mr Pen¬ 

nant in the manner of his introduftion to the Arftic 

Zoology. The plates, 23 in number, are admirably en¬ 

graved, and one (the Napaul pheafant) is beautifully 

coloured. 

In addition to the lift of literary labours already enu¬ 

merated, is a letter on an earthquake felt at Downing, 

Flintfhire, in 1753 ; another inferted in the fame 

publi- 

m 
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Pennant, publication*, in 1756, on coralloid bodies (x«f*A*«v.frr) 

pennatuia. coHe&ecl by him : his Synopfis of Quadrupeds, publifh- 

" ed in 1771 ; a pamphlet on the Militia ; a paper on the 

Tram/ Turkey : and a volume of Mifcellanies. 

Mr Pennant attained academical houoursof all kinds, 

having had the degree of LL. D. conferred on him by 

the univerfity in which he was educated, he was a Fel¬ 

low of the Royal Society, and a member of the Society 

of Antiquaries, a Fellow of the Royal Society of Upfal 

in Sweden, a member of the American Philofophical 

Society, an honorary member of the Anglo I^innaean 

Society, &c. 

The ample fortune left him by his father enabled Mr 

Pennant to keep an hofpitable table, and alfo to prefent 

the profits of feveral of his works to public inftitutions, 

particularly the Welfh charity-fchool in Gray’s-inn-lane. 

He encouraged feveral engravers by his patronage, and 

was not a little ferviceable to the advancement of the 

fine arts. 

In 1776 he married a fecond time 5 on which occa¬ 

sion he became united to Mffs Moftyn, filler of his 

neighbour, the late Sir Roger Moftyn, in Flintfhire. 

The latter part of his life was chearful, and lie fcarcely 

felt the approaches of old age. He died at his feat at 

Downing in his 7 2d year. 

He has left feveral works behind him in MS. under 

the title of Outlines of the Globe ; and as a proof that 

it will be a very voluminous and interefting publication, 

it is only neceffary to obferve, that the View of Hin- 

dooftan compofed the xivth and xvth volumes. 

Mr Pennant poffeffeda welhcompaded frame of body, 

an open and intelligent afped, an adive and chearful 

difpofition, and a vivacity which rendered him always 

entertaining, as well in converfation as in writing. 

Though not without a fhare of irrafeibility, his heart 

was kind and benevolent. He was examplary in the 

relations of domeftic life, and fenfibly felt for the dif- 

treffes of his poor neighbours, whofe relief in feafons 

of hardfhip he promoted with great zeal and liberality. 

His candour and freedom from ordinary prejudices, are 

fufficiently difplayed in his writings ; and Scotland was 

forward to confefs, that lie was the firft traveller from 

this fide the Tweed, who had vilittd the country with 

no unfriendly fpirit, and had fairly prefeuttd it under 

its favourable as well as its lefs pleafmg afpeds. As a 

writer, his ftyle is lively and exprefiive, but not perfed- 

ly corred. His principles of arrangement in zoology 

are judicious, and his descriptions ebaradereftic. If in 

fome of his later works a little vanity appears, and a 

propenfity to think that important to the world which 

was fo to himfelf, it may readily be pardoned to one 

who has afforded fucli copious and valuable entertain¬ 

ment to the public. His name will live with honour 

in the literary hiilory of his country, and his memory 

will be cherifhed with refped and affedion by his fur* 

viving friends. 

PENNATULA (See Encycl.) A fpecies of this 

rlate XLI,anjma^ hitherto undeferibed, was difeovered by La 

Martiniere near Nootka. Its body is of a cartilaginous 

fubftauce, and a cylindrical form ; its head, armed with 

two little horns of the fame fubftauce, prefents a fphe- 

rical figure flatted at its interior extremity. This part 

is covered with fmall papilla?, fome of which are vifible 

at D, and which ferve the purpofe of final] mouths, by 

means of which this animal fucks tjie blood ©f fifties, 

making its way as far as poffble into the flefti: the ex* PepufcL 

tremity of its body, which always projeds from the fifh, J 

appears like the feathers of a pen ; thefe feather-like 

fubftances ferve as excretory veffels : for on making a 

flight preffure on the animal, from the greater part of 

thefe cartilaginous barbs iffued fmall drops of a very 

limpid liquor : at the bafe of thefe barbs, and beneath 

the body, are placed two large cartilaginous threads, of 

which our author could not imagine the ufe, for they 

are not tiniverfally met with in each individual. The 

circulation of its blood is readily obferved, it forms a 

complete revolution about once in a minute. It is pro¬ 

bable that this animal is only able to make its way into 

the bodies of different fifh when it is very young ; and 

when it has once buried itfelf there, having abundance 

of nourifhrnent, its head increafes confiderably, and the 

two horns with which it is furnifhed neceffarily form an 

obftacle to its regrefs, which is a remarkable inftance of 

the forefigbt of Nature, fmee it is deftined to be nour- 

ifhed at the expence of another. The pennatuia, of 

which we have given from Martiniere a figure, was found 

by him at the depth of more than an inch and an half 

in the body of a diodon« 

PEPUSCH (John Chriftopher), one of the greateft 

theoretic muficians of modern times, as we are told, 

was born at Berlin about 1667 5 and became fo early a 

proficient on the harpfichord, that at the age of 14 he 

was fent for to court, and appointed to teach the prince, 

father of the late King of Pruflia. About 1700, he 

came over to England, and was retained as a performer 

at Drury Lane : it is fuppofed that he affiled in com- 

pofmg the operas which were performed there. While 

he was thus employed, he forbore not to profecute his 

private lludies ; and thefe led him to enquire into the 

mufic of the ancients, and the perufal of the Greek au¬ 

thors upon that fiibjed. The abilities of Pepufch, as « 

a p radical compofer, were not likely to become a fource 

of wealth to him : his mufic was correct, but it wanted 

variety of modulation. Befides, Handel had got puf- 

feffon of the public ear, in the opinion of whofe fupe- 

rior merit he readily acquiefced ; and chofe a trad for- 

himfelf, in which he was almoft fure to meet with 110 

obftrndion. He became a teacher of mufic, not the 

pradice of any particular inftrument, but mufic in the 

abfolute fenfe c>f the word, that is to fay, the principles » 

of harmony and the fcience of pradical compofition ;. 

and this, not to children or novices, but in very many 

inltances to profeffors of mufic themfelves. 

In 1713, lie was admitted to the degree of Dodor * 

in Muiic at Oxford, and continued to profecute his * 

(Indies with great affduity. Jn 1724, he accepted an. 

offer from Dr Berkeley to accompany him to the Bur- 

niudas, and to fettle as profeffor of mufic in his intend- * 

ed college there ; but the ftiip in which they failed be¬ 

ing wrecked, he returned to London, and married * 

Francefca Margarita de PEpine. This perfon was a 

native of Tufeauy, and a celebrated finger, who per¬ 

formed in fome of the firft of the Italian operas that - 

were reprefented in England. She came hither with 

one Greber, a German, and from this connedion be^- 

came diftinguifhed by the invidious appellation of Gre~ 

ler's Peg. Afterwards (lie commenced a new connec¬ 

tion with Daniel Earl of Nottingham, who had defend¬ 

ed the orthodox notion of the Trinity againft the heretic 

Whifton ; and to this connedion Rowe, in imitation of 

Horace’s ' 
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'ffcpafch, Horace’s, <• 'Ne fit ancillae tibi amor pudori,’ 
Pcmifliom ludeg . 

Did not bafe Greber’s Peg inflame 

The fober Earl of Nottingham, 

Of fober fire defeended ? 

That, carelefs of his foul and fame, 

To play-houfes he nightly came, 

And left church undefended. 

She continued to fing on the ftage'till about 1718 ; 

when having, at a mo deft computation, acquired above 

ten thoufand guineas, (he retired from the theatre, and 

afterwards married Dr Pepufch. She was remarkably 

tall, and remarkably fwarthy ; and, in general, fo defti- 

tute of perfonal charms, that Pepufch feldom called her 

by any other name than Hecate, to which fhe is faid to 

have anfwered very readily. 

The change in Pepufch’s circumftances by Marga¬ 

rita’s fortune was no interruption to his {Indies: he 

loved mufic, and he purfued the knowledge of it with 

ardour. At the inftance of Gay and Rich, he undertook 

to compofe, or rather to corredf, the mufic for the 

Beggar’6 Opera. His reputation was now at a great 

height. He had perufed with great attention thofe fe- 

veral ancient treatifes on Harmonics, publifhed by 

Meibomius, and that of Ptolemy by Dr Wallis; and 

the difficulties which occurred to him on the perufal, 

were in a great meafure removed by his friend De 

Moivre the mathematician, who affifted him in making 

calculations for demonftrating thofe principles on which 

the harmonic fcience is founded. In confequence of 

thefe ftudies, he was efteemed, in matters of theory, 

one of the beft mnfieiaus of his time. In 1737, he was 

chofen organift of the Charter-houfe, and retired, with 

his wife, to that venerable manfion. The wife died in 

1740, before which he loft a fon, his only child ; fo that 

he had no fource of delight left, but the profecution of 

his ftudies, and the teaching of a few favourite pupils, 

who attended him at his apartments. Here he drew up 

that account of the ancient genera which was read be¬ 

fore the Royal Society, and is publiftied in the Philofo- 

pbical TranfaCtions for O£tober, November, and De¬ 

cember, 1746 ; and, foon after the publication of that 

account, he was chofen a Fellow of the Royal Society. 

. He died the 20th of July, 1752, aged 85; and was 

buried in the chapel of the Charter-houfe, where a tablet 

* Wog, with an infeription is placed over him.* 

Dia. new PERCUSSION, Force of Percussion, is the 

name by which mechanicians diftinguifh that faculty of 

producing motion, or making other fenfible mechanical 

impreffions on bodies, by means of the ftroke of a body 

in motion. It is nearly the fame with imptdfe ; only, 

it would feem that the very fcrupulous and refined effect 

to limit the attention to the immediate caufe of the mo¬ 

tion, or other effe& produced ; to the fomethiug that 

is different, both from the force fuppofed to be inherent 

in the moving body (a hammer for example), and the 

fubfequent motion and penetration of the nail which 

is driven by it. We may venture to fay that it is need- 

lefs to attempt any inveftigation of this objedl. It is 

hid, with all other caufes of all other effe&s in the uni- 

verfe, in impenetrable darknefs. If we reflect on the con- 

ftitution of our own mind, fo far as we can know it by 

experience and obfervation, and on the manner in which 

PER 
we draw conclufions, we muft fee that the knowledge Percuffion, 

of the efficient caule of any effeCt is unattainable ; for 

were the intervening fomethiug pointed out to us, and 

clearly conceived by us, we fhould find it juft as necef- 

fary to find out why and how this fomething is con¬ 

nected with each of the events which vve obferve it in¬ 

variably to conneCt. 

But a knowledge of the force of percuffion, in as far 

as it may or may not be diftinguiftiable from other 

forces, is not unattainable. We can learn as much, and 

no more, concerning this, as concerning any other force ; 

and we can contemplate that circumftance which, in our 

opinion, is common to it with all other forces, and may 

perhaps difeover other circumftances in which it differs 

from them. But in all this difquifition, it is plain that 

it is only events, which we conceive to be the charader- 

iftic effeds of the caufe, that we contemplate. 

Percuffion, confidered as an effed, charaCleriftic of a 

particular faculty of moving bodies, became an object of 

anxious refearch, almoft a§ foon as pliilofophers began 

to think of motion and moving forces at all. The an¬ 

cients (as has been obferved in the article Impulsion, 

Suppl.) contented themfelves with very vague fpecula- 

tions on the fubjeCt. Galileo was the fir ft who conli- 

dered it as a meafurable thing, the object of mathemati¬ 

cal difeuffion ; being encouraged by his precious difeo- 

very of the laws of accelerated motion, and the very re¬ 

fined meafure which thefe gave him of the power of 

gravity. It was a meafure of the heavinefs, not of the 

weight, of the body ; and this was meafured by its acce¬ 

leration, and not by its preffure. Encouraged by this, 

he hoped to find fome fuch meafure of the force of 

percuffion, which he faw fo intimately connected with 

motion ; whereas its connection with preffure was far 

from being obvious. He therefore tried to convert the 

terms ; and as he had found a meafure of the preffure 

of gravity in the acceleration of motion, he endeavoured 

to find in preffure a meafure of the force of purcuffion 

arifing from this acceleration. He endeavoured to find 

the number of pounds, whofe preffure is equal to the 

blow of a given body, moving with a given velocity. 

The velocity was known to him with great precifion, 

by means of the height from which the ball muft fall 

in order to acquire it. It feems pretty clear that per¬ 

cuffion may be meafured in this way ; for a body falling 

from a height will pierce an uniformly tenacious body 

to a certain degree, and no further ; and experiment 

fhews that this degree of penetration is very precife and 

conftant. The fame body, being merely laid on the 

tenacious body, will penetrate to a fmall depth by its 

weight. Laying more weight on it, will make it pene¬ 

trate deeper ; and a certain weight will make it pene¬ 

trate as deep as the fall did, and no deeper. Thus, 

percuffion feems very eafily meafurable by weight, or 

by any preffure fimilar to that of weight. It appears 

that Galileo made experiments with this view, and that 

he was difappointed, and obliged to acquiefce in the 

opinion of Ariftotle, that percuffion and weight are in¬ 

comparable. He propofes, therefore, another experi¬ 

ment, namely, to drop a body into the fcale of a ba¬ 

lance from greater and greater heights, till at laft the 

blow 011 the fcale raifes a weight that lies on the other* 

fcale. This offers itfelf fo plaufibly, that we are per- 

fuaded that Galileo tried it : but as he makes no men¬ 

tion 

T 342 ] 
thus al- 
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. Percuflbn. tion of the refults, we prefume that they were unfatis- 

V-' fa&ory. 

Neither of thcfe experiments could give us a meafure 

of the force of percufiion, if this force be any thing dif¬ 

ferent from the forces which are excited or brought in¬ 

to a&ion by percufiion, in the manner defcribed in the 

article Impulsion, Suppl. When the ball comes into 

phyfical contact with the fcale, it begins to comprefs it. 

This comprefiion begins to dretch the firings by which* 

the fcale is fupported. Thefe pull at the arm of the 

balance, and caufe it to prefs the centre-pin a little 

harder on its fupport, and to bend the balance a little, 

and caufe it to pull at the cords which fupport the 

other fcale. That fcale is pulled upwards, diminifhing 

a little its preflure on the ground, and prefTmg it harder 

to the incumbent weight. Thefe forces are excited in 

fuccejfion from the one fcale to the other, and a fmall 

moment of time elapfes. The re-a&ion of the fcale di- 

minifhes, but does not inflantaueoufly annihilate, the 

velocity of the falling ball. It therefore compreffes the 

fcale ftill more, flretches the threads, prefles the ful¬ 

crum, and bends the balance ftill more (becaufe the 

weight in the other fcale keeps it down). The veloci¬ 

ty of the falling ball is rapidly diminifhed ; the balance 

is more bent, and pulls more flrongly upwards at the 

threads of the other fcale ; and thus prefles that fcale 

more flrongly againfl the incumbent weight, gradually 

communicating more and more motion to it, removing 

k farther from the ground, till, at lafl, the, motion 

becomes fenfible, or fo confiderable as to difengage 

fome delicate catch as a fignal. The experiment is now 

finifned ; and the mechanician fondly thinks that, at this 

inflant, the prefTure excited by the percufiion, between 

the oppofite fcale and the under fide of the incumbent ' 

weight, is jnfl equal, or but a very little fuperior, to the 

preflure of the incumbent weight : and, fiiice<the arms 

of the balance are equal, and therefore the prefiures on 

the two fcales are equal, he imagines that that weight 

exerts a preflure equal to the percufiion of the falling 

ball. 

But all this is mifconception, and alfo falfe reafoning. 

It is not percufiion that we are meafuring, but the pref- 

fures excited by percufiion, on the two fcales. And- 

thefe prefiures are the forces of elafticity or expaniive- 

nefs, belonging to, or inherent in, the particles of the 

balls and the fcales ; forces which are brought into 

action by the approach of tliofe bodies to each other. 

This reafoning is alfo erroneous ; and we fiiould be milla- 

ken if we think that the preffure adnally exerted is 

equal to that of the weight in the oppofite fcale. It is 

greater than the mere preffure of that weight. The 

re-a£tion of the oppofite fcale on its load was precifely 

equal to that weight before the ball was dropped from 

the hand ; and, had the ball been equal to that weight, 

and fimply laid into the fcale on which it bills, it would 

have made no change on the mutual prefiures of the 

fcale and the other weight ; it would only have relieved 

the ground from the preffure of that weight, and would 

have brought it on the threads which fupport its fcale. 

The preffure of this fcale upwards mnfl be increafed, 

before it can flart the weight fenfibly from the ground. 

How much it mud be increafed depends on the fpringi. 

nefs of the fcales, cord, and beam. By a proper ad- 

juflment of thefe particulars, the apparatus will give us 

almoft any meafure of percufiion that we choofe. For 
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this reafon, the improvements made on it by Gravefande Percufiion > 

are of no value. The fame reafoning, nearly, may be 

applied to the meafurements of the force of percufiion 

by means of the penetration of foft bodies. 

Galileo mentions another very curious experiment, 

by which he thought that he had obtained a jub mea¬ 

fure of percufiion. A veffel, filled with water, was 

fufpended on the arm of a balance, with another veffel 

hanging from it, a great way below. All was exa&ly 

balanced by a weight in the oppofite fcale. By means 

of a fuitable contrivance, a hole was opened in the bot¬ 

tom of the upper veffel, without diflurbing the equili¬ 

brium. As foon as the water iffued, and while it was 

falling through the air, that end of the balance rofe ; 

but when the water ftruck the lower veffel, the equili¬ 

brium was rellored, and continued during the whole 

time of the efilux. Hence Galileo concluded, that the 

force of the broke was equal to the weight of the fall¬ 

ing water. But we apprehend that the obfervations 

made on this in the article Impulsion, Suppl. will con¬ 

vince the reader that this conclulion is far from being 

legitimate. Befides, the llroke, in any one inflant, 13* 

made by thofe particles only which flrike in that in¬ 

flant, while the whole vein of water between the veffels 

is neither a£Hng by its weight on the upper veffel, nor 

by its flroke on the lower ; and we fiiould conclude 

from the experiment, that the force of percufiion is in¬ 

finitely greater than the weight of the finking body. 

Indeed this is the inference made by Galileo. But if 

we have vecourfe to the experiments and reafonings of 

Daniel Bernoulli, in the article Resistance of Fluids, 

Encycl. we fhall find that the feeming impulfe on the 

lower veffel is really a mod complicated pure preffure, 

and of mofir uncertain determination. The experiment 

is valuable, and gives room for curious refledlions. We 

have repeated it, in a great variety of forms, and with 

great changes of impulfe, and fometimes in filch a man¬ 

ner that no impulfe whatever can obtain, while at the 

fame time a quantity of water was filling, unfiipported 

by either veffel. In all the trials the equilibrium re¬ 

mained undidurbed. We were obliged to conclude, 

therefore, that the experiment afforded no meafure of 

percufiion. Indeed wre were of this opinion before ma¬ 

king the trial, for the reafons jnd now given. 

We cannot fay that the fubfequent labours of philo- 

fophers have added much to our knowledge of this mat¬ 

ter. Mr .Leibnitz had contrived his whimfical dodlrine 

of living and dead forces. The adliou of gravity, or of 

a fpring, is a vis viva, when it a&ually produces motion 

in the body on w hich it a£ls : but when n done lies on 

a table, and prefies on it, this preffure is a vis nrrtua. 

Its exertion is made, and in the fame inbant dedroyed, 

by an oppofite vis mortua* Each of thefe exertions 

vrould have produced a beginning of motion (fometliing 

different from any of the fmalledlocal motion) ; and the 

fum of all wrould, after a certain time, have amounted 

to a fenfible motion and velocity. There feems no di- 

dindl conception to accompany, or that can accompany, 

this language. And, as a proof that Leibnitz had no 

didind conceptions of the matter, lie has recourfe to 

this very experiment of Galileo in fupport of his ge- 

nefis of a fenfible motion from the continual exertions of 

the vis mortua ; and he concludes that the force of per. 

cnfiion is infinitely, or incomparably, greater than pref¬ 

fure, becaufe it is the fum total of an infinity of indivi¬ 

dual 
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' P'crciifDsn. dual exertions of vis mortua. Nothing but the authori- 

'---ty which Leibnitz has acquired on the continent, by 

1 the zealous efforts of his pavtizans, could exenfe our ta¬ 
king up any time in confidering'this unintelligible dif- 

courfe. Surely, if there is fuch a thing as a vis viva, 

it exills in the moving water, and its impulsions are not 

continual exertions of a vis mortua. Nor is it poffible 

to conceive continual impulfe, nor a beginning of mo¬ 

tion that is not motion, &c. See. It is paradoxical (and 

Leibnitz loved to raife the wonder of his followers by 

paradoxes) to fay that percuflion is infinitely greater 

than preffure, when we fee that prefTure can do every 

thing that can be done by percuflion. Nay, Euler, by 

far the mofl able fupporter of the do&rincs of Leibnitz 

about the force of bodies in motion, a£lually compares 

thefe two forces ; and, in his Commentary on Robins’s 

Artillery, demonflrates, in his way, that when a mufket 

ball, moving with the velocity of 1700 feet per Tecond, 

'penetrates five inches into a block of elm, the force of 

its percuflion is 107,760 times its weight. John Ber¬ 

noulli reftri&s the infinite magnitude of percuflion to 

the cafe of perfe£lly hard bodies ; and, for this reafon 

alone, fays, that there can be none fuch in the univerfe. 

But, as this juftly celebrated mathematician fcouts with 

fcorn the notion of attra&ions and repulfions, he mufl 

allow, that an ultimate atom of matter is unchangeable 

in its form ; which we take to be fynonymons with 

faying that it is perfe&ly bard. What mufl be the 

refult of one atom in motion hitting another at reft ? 

7*1 ere mufl be an intlantaneous production of a finite 

velocity, and an infinite percuflion. A do6lnue which 

reduces its abettors to fuch fubterfuges, and engages 

tlie mind in fucii puzzling contemplations, cannot (to 

Jay the heft of it) be ftyled an explanation of the 

laws of Nature. The whole language on the fubjed is 

full of paradoxes and obfeurities. In order to re¬ 

concile this infinite magnitude of percuflion with 

the obferved finite magnitude of its efleds, they fay 

that the preffure, or inllantaneous effort, has the fame 

relation to the force of percuflion that an element has 

to its integral; and in maintaining this affertion, they 

continually confider this integral under the exprefs de¬ 

nomination of a fum total, robbing Leibnitz’s great dif- 

covery of the infinitefimal calculus of every fuperionty 

that it poffeffed over Wallis’s Arithmetic of infinites, 

and really employing all the erroneous pradices of the 

method of indivifibles. We look upon the flrange 

things which have been inculcated, with pertinacious 

zeal, in this dodrinc of percuflion and vires viva, as the 

mofl remarkable example of the errors into which the 

unguarded ufe of Cavalerius’s Indivifibles, and of the 

Leibnitzian notion of the infinitefimal calculus, have 

led eminent mathematicians. It is not true that the 

prefTure, and the ultimate force of percuflion, have this 

relation ; nor has the preffnre and the refulting motion, 

which is miflaken for the meafure of this ultimate force, 

any mathematical relation whatever. I he relation is 

purely phytical ; it is the relation of pure caufe and ef- 

fed : and all that we know of it is their conflant con- 

jundion. The relation of fluxion and fluent is not a 

mathematical or meafurable relation, but a connedion 

in thought ; which is fufllcieiit for making the one an 

indication of the other, and the meafures of the pro¬ 

portions of the one a mean for obtaining a rr.eafure of 

the proportions of the other. In this point of view, 

the relation of preffure to motion, as the meafure of the Percuflion, 

force of percuflion, refembies that of fluxion and fluent, ^ 

but is not the fame. " 
Much ha3 been faid by the partizansof Mr Leibnitz 

about the incomparablenefs of preffure and percuflion, 

and many experimental proofs have been adduced of 

the incomparable fuperiority of the latter. Bulfinger 

fays, that the preffure of many tons will not caufe a 

fpike to penetrate a block of hard oak half fo far as it 

may be driven by a weak man with one blow of a mal¬ 

let ; and that a moderate blow with a fmall hammer 

will fhiver to powder a diamond, which would carry a 

mountain without being hurt by. its preffure. Nay, even 

Mr Camus, of the Academy of Paris, a Haunch Carte- 

fian, and an eminent mechanician, lays that he beat a 

leaden bullet quite, flat with a hammer of one pound 

weight, without much force ; and that lie found that 200 

pounds weight would not have flattened it more than this 

blow : and he concludes from thence, that the force of 

the blow exceeded 200 pounds. Thefe, to be fure, are 
remarkable fa&s, andjuttify a more minute confideration 

of a power of producing certain effects, which is fo fre¬ 

quently and fo ufefully employed. But, at the fame 

time, thefe are all very vague expreflions, and they do 

not authorife any precife conclufions from them. Mr 

Camus faying “without much .force,” makes his pound 

weight, and his 200 pound weight, of no ufe for deter¬ 

mining the force of the blow. He would have given 

more precife and applicable data tor his decifion, had he 

told us from what height the hammer fhould fall in 

order to flatten the bullet to this degree. But even 

then we fhould not have obtained any notion of the 

force in a&ual exertion during the flattening of the bul¬ 

let ; for the blow which could flatten the bullet in a 

longer or a fhorter time, would unqueflionably have been 

lefs or greater. 
All the parodoxes, obfeurities, and puzzling difficul¬ 

ties, in this fubjeft difappear, if we leave out of our 

confideration that unintelligible force, which is fuppofed 

to preferve a body in motion or at reft;; and if we con- 

fider both of thefe Hates of body as conditions which 

will continue, unlefs fome adequate caufe operate a 

change ; and if we farther grant, that fuch caufes do 

really exift in the univerfe, however unknown their na¬ 

ture may be by us; and, laftlv, if we acknowledge, 

that the phenomena of elaflicity, expanfivenefs, cohe- 

fion, gravity, inagnetifm, ele&ricity, are indications of 

the agency of fuch caufes, and that tlieir actual exer¬ 

tions, and the motions and changes confequent on thefe 

exertions, are fo invariably conne&ed with particular 

bodies, that they always accompany their appearance 

in certain mutual relations of diftance and pofition :—if 

we proceed thus, all the phenomena of collifion will be 

explained by thefe caufes alone, without fuppofing the 

exiftence and agency of a caufe diftinCt from them all, 

and incomparable with them, called the force of per¬ 

cussion. 
For it has been fufficiently demonftrated in the article 

Impulsion (Svppl.), that that property of tangible co¬ 

herent matter, which we call perfed, elajlicity, operates as 

a preffure during a certain fmall portion of time on both 

bodies, diminifhing more and more the motion of the 

one, and augmenting that of the other, as the compref- 

fion of one or both increafes, till at laft they feparate 

with fenfible velocities. Ia fome very fimple or per- 
fpicuous 
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percuffion fpictfous cafes, we know what this prcflure is in every 

(nftant of the a£lion. We can tell how many pounds 

weight, at reft, will exert the fame prefture. We can 

tell the whole duration of this prefture, and the fpace 

along which it is exerted ; and, in fucli a cafe, we can 

fay with precilion what motion will be generated by 

this continued and varied prefture on the body which 

was at reft, and what diminution will be made in the 

motion of the other. All this can be done in the cafe 

Plate XLl.of a ball A (fig. 1.), moving like a pendulum with a 

fmall velocity, and linking a (lender elaftic hoop B, 

alfo fufpended like a pendulum. We can afeertain 

by experiment, before the collifion, what prefture is 

neceffary for comprefting it one inch, one-half, one- 

fourth, &c. Knowing this, and the weight of the 

hoop, and the weight and velocity of the ball, we 

can tell every circumftance of the collifion—how long 

the compreftion continues—what is the greateft com- 

preftion—how far the bodies have moved while they 

were a&ing on each other— and what will be the final 

motion of each :—in Ihort, every thing that affords any 

mark or meafure of a force of percuftion. And we 

know that all this is produced by a force, Familiarly 

known to us by the name of elafticity. Which of all 

thefe circumftances fhall be called the precuflion, or the 

force of percuftion ? Is it the ultimate or greateft pref- 

fure occafioned by the compreftion ? This cannot be, 

becaufe this alone will not be proportional to the final 

change of motion, which is generally taken as a mea¬ 

fure of the percuftion when a chaage of motion is its 

only obferved effeft. 

We know that another perfe&ly elaftic body, of the 

fame weight, and (truck by the fame blow, and acqui¬ 

ring the fame final velocity by the ftroke, may not have 

fnftained the tenth part of the prefture, in any one ip- 

ftant of the collifion, if it has only been much more 

comprefiible. The greateft mutual prefture in the col- 

lifion of a billiard ball is perhaps 1000 times greater 

than it is in a fimilar collifion of a foot ball of the fame 

weight. 

We alfo know what degree of compreftion will break 

this hoop, and what prefture will produce this com* 

preftion. Therefore, (hould the fra&ure of the body 

be confidered as the mark and meafure of the percuf- 

fion, we know whatblowwilljuftproduce.it, and be 

exhaufted by fo doing. In (hort, we know every mark 

and meafure of percuftion which this hoop can exhibit. 

We can increafe the ftrength of this hoop till it be 

comes a folid difk ; and we fee clearly, that in all thefe 

forms’the mode of adling is the fame. We fee clearly 

that it is the fame when, inftead of the folid di(k, it is 

an elaftic ball ; therefore every thing that can indicate 

or meafure the percuftion of an elaftic ball, is explained 

without the operation of a peculiar force of percuftion. 

even when tine ball is (hivered to pieces by the blow. 

Nor is the cafe materially different when the bodies 

are foft, or imperfe&ly elaftic. When the (truck body 

is uniformly tenacious, it oppofes a uniform refiftance 

to penetration, and its motion will be uniformly acce¬ 

lerated by the a6lion of its own tenacity during the 

whole time of mutual a&ion, except a trifling variation 

occalioned by the mere motion of the internal parts, 

independent of their tenacity. If we knew the weight 

neceffary fqr merely penetrating this mafs, and the 

weight and velocity of the penetrating body, we can 
Sufpl. Vol. II. Parti. 

tell how long it mud be refilled by this force before Peicuffion. 

its initial velocity will be annihilated, and therefore * 

how far it will penetrate. We have tried this with 

deal, birch, willow, and other foft woods of uniform 

texture, and with nails having the body fomewhat 

(lendtrcr than the end, that there might not be an irre¬ 

gularity occafioned by a friction on the fides of the 

nail, continually increafing as the penetration advanced. 

We made the hammer fall from a confiderahle height, 

and hit the nail with great accuracy in the direction of 

its length, by fixing it to the end of a long lath, move¬ 

able round an axis. The refults correfponded with the 

calculation with all the preeffion that could be delired. 

But it does not refult from all this agreement, that 

the force, exertion, or efFedl, of a blow with a hammer 

is equal to the prefture of any number of pounds what¬ 

ever. They arc things that cannot be compared ; and 

yet the force operating in the penetration by a blow is 

no way different from prefture. It is a phyfical blun¬ 

der to compare the area of the curve, whofe abfeiffa 

is the depth of penetration, and the ordinates are as 

the refillanees, with any prefture whatever. This area 

expreffes the fquare cf a velocity, and its flips, 

bounded by parallel ordinates indefinitely near each 

other, are as the decrements of this fquare of a velo¬ 

city, occafioned by a prefture, a&ing almoft uniformly 

along a very fmall fpace, or during a very fmall time. 

It is an abfurdity therefore to fum up thefe (lips as fo 

many preffures, and to confider the fum total as capa¬ 

ble of exprefling any weight whatever. Such a parallo- 

gifm is peculiar to Leibnitz’s way of conceiving his infi- 

nitefimal method, and it could have no place in the ge¬ 

nuine method of fluxions. It is this mifconception 

that has made Mr Leibnitz and his followers fuppofe 

that a body, accelerated by gravity, retains in it a fum 

total of all the preffures of gravity accumulated during 

its fall, and now forming a vis viva. Suppofing that 

it requires a prefture of twenty pounds to prefs a fix 

pound (hot (lowly through a mafs of uniformly refill¬ 

ing clay ; this prefture would carry it from the top 

to the bottom of a mountain of fuch clay. Yet this 

ball, if difeharged horizontally from a cannon, would 

penetrate only a few yards, even though the clay (hould ’ 

refill by tenacity only, independent of the motion loft by 

giving motion to its internal parts. In this experiment 

the utmoft prefture exerted during the motion of the ball 

did not much exceed the prefture of twenty pounds. In 

this comparifon, therefore, percuftion, fo far from appear¬ 

ing infinitely greater than prefture, would appear much 

lefs. But there is perhaps nobody that relifts pene¬ 

tration with perfetl uniformity, even though uniformly 

tenacious. When the ball has penetrated to fome 

depth, the particles which are before it cannot be fo 

ealily difplaced, even although they had no tenacity, 

becaufe the particles adjoining are more hemmed in by 

thofe beyond them. We have always obferved, that a ball 

impelled by gunpowder through water rifes toward the 

furface (having entered horizontally through the fide 

of the veffel at fome depth j, and this fo much the more 

rapidly as it entered nearer to the furface. The reafon • 

is plain. The particles which mull be difplaced before 

the ball, efcape more eafily upwards than in any other 

dire&ion. It is for this reafon chiefly that a greater 

weight laid on the head of a nail will caufe it fink 

deeper into the wood; and thus a great weight appears 

X x to 
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Percuffion. to be commenfurable with a great force of percuffion. 

-Alfo while a bullet is flattening more and more under 

a hammer during the progrefs of* a blow, it is fpread¬ 

ing under the hammer; more particles are residing at 

once, and they find more difficulty in effeding their 

efcape, being harder fqueezed between the hammer and 

the anvil. The fame increafed refiftance mull obtain 

while it is flattening more and more under the quiet 

pr din re of a weight ; and thus, too, a great weight 

appears to be commenfurable with a greater blow. 

After all, however, a blow given by a falling body 

muft excite a preflure greater than its mere weight can 

do, and this in any degree. Thus, tuppofe AB (fig. 

2.) to reprefent a fpiral fpring in its natural uncon- 

ftrained dimenlions, handing upright on a table. . Let 

a b be the abfcifla of a line a d h k, whofe ordinates 

c d, g h, i />, See. are as the elaftic readion of the fpring 

when it is comprefled into the lengths c b, g b, i b, See. 

Suppofe that, when it is comprefled into the form CD, 

it will juft fupport the weight of a ball lying on C. 

Then c d will be a readion equal to the weight of the 

ball, and the redangle a c d f will exprefs the fquare of 

the velocity which this ball would acquire by falling 

freely through a c. If therefore the ball be gently laid 

on the top of the fpring at A, and then let go, it will 

defeend, compreffing the fpring. It will not flop when 

the fpring has acquired the form CD, which enabled it 

to carry the weight of the ball gently laid on it. For 

in this fituation it has acquired a velocity of which the 

fquare is reprefen ted by the figure a df. (See Dyna¬ 

mics, Suppl. n° 95.). It will comprefs the fpring into 

the length g b, fuch that the area eg h d is equal to the 

area a d /. If the ball, inftead of being gently laid on A, 

be dropped from M, it will comprels the fpring into 

fucli a length i b, that the area a i h is equal to the red' 

angle mcdn\ and, if the fpring cannot bear fo great 

comprefiion, it will be broken by this very moderate fall. 

Thus we fee that a blow may do tilings which a 

confiderable preflure cannot accomplifh. The accounts 

which are given of thefe remarkable effeds of percuf¬ 

fion, witfi the view of imprefling notions of its great 

efficacy, are generally in very indefinite terms, and 

often without mentioning circumftauces which are ac- 

cefibry to the effed. It would be very unfair to con- 

rlude an almoft infinite power of percuffion, from ob- 

ferving, that a particle of fand, dropped into a thick 

glafs bottle which has not been annealed, will fliiver it to 

pieces. When Mr Bnlfinger fays that a moderate blow 

will break a diamond which could carry a mountain, 

be not only fays a thing of which he cannot demou- 

ftrate the truth, and which, in all probability, is not 

true ; but he omits noticing a circurnltance which he 

was mechanician enough to know would have a confi¬ 

derable fhare in the ell'ed. We mean the rapidity with 

•which the excited preflure increafes to its maximum in 

the cafe of a blow. In the experiment in queftion, this 

happens in lefs than the millionth part of a fecond, if the 

velocity of the hammer has been fuch as a man would 

generate in it by a very moderate exertion. For the 

blow which will drive a good lath nail to the head in a 

piece of foft deal with an ordinary carpenter’s hammer, 

muft be accounted moderate. This we have learned by 

experiment to be above 25 feet per fecond. The con* 

neding forces exerted between the particles of the dia¬ 

mond may not have time fufficient for their excitation 

in the remote parts, fo as to fhare the derangement Percuffion 

among them all, in fuch a manner that it may be fo 1) 

moderate in each as not to amount to a difunion in any 1 *m 

part of the diamond. We fee many inftances of this 

in the abrupt handling of bodies of tender and friable 

texture. It is partly owing to this that a bail difehar- 

ged from a piftol will go through a lheet of paper {tend¬ 

ing on edge without throwing it down, which it would 

certainly do if thrown at it by the hand. The con¬ 

necting forces, having time to ad in this laft cafe, drag 

the other parts of the paper along with them, and their 

union is preferved. Alfo, when a great weight is laid 

on the diamond, it is gradually dimpled by it ; and thus 

inclofing many parts together in the dimple, it obliges 

them to ad in concert, and the derangement of each is 

thus diminiftied. 

We flatter ourfelves that the preceding obfervations 

and reflections will contribute fomewhat towards remo¬ 

ving the paradoxes and myfteries which diferedit, in 

feme degree, our mechanical fcience. If we will not 

pertinacioufly conjure up ideal phantoms, which, per¬ 

haps, cannot exift, but content ourfelves with the ftudy 

of that tangible matter which the Author of Nature 

has prefented to our view, we lhall have abundant em¬ 

ployment, and fhall perceive a beautiful harmony thro* 

the whole of natural operations ; and we {hall gradually 

difeover more and more of thofe mutual adaptations 

which enable an atom of matter, although of the fame 

precife nature wherever it is found, to ad fuch an un¬ 

speakable variety of parts, according to the diverfity of 

its fituations and the feene on which it is placed. If a 

mind be “ not captivated by the harmony of fuch fweet 

founds,55 we may pronounce it, “ dark as Erebus, and 

not to be trufled.55 4 
PERFECT Number, is one that is equal to the 

fum of all its aliquot parts when added together. 

Eucl. lib. 7, def. 22. As the number 6, which is =: 

1+2 + 3, the fum of all its aliquot parts ; alfo 28, 

for 28 = 1 +2 + 4 + 7 + id, the fuin of all its 

aliquot parts. It is proved by Euclid, in the laft prop, 

of book the 9th, that if the common geometrical feries 

of numbers 1, 2, 4, 8, 16, 32, &c. be continued to fucli 

a number of terms, as that the fum of. the faid feries 

of terms {hall be a prime number, then the produd of 

this fum by the laft term of the feries will be a perfed 
number. 

PERGUNNA, in Bengal, the fubdivifion of a di- 

Arid. 

PERKINTSM, the proper name of what we muft 

think an impofition attempted to be put upon the world 

• by Dr Perkins of North America. 

Though the phenomena of eledricity had been long 

familiar to the philofophers of Europe, it is well known 

that a philofophical theory of thefe phenomena was 

fir ft formed by a tranfatlantic philofopher. In like 

manner, though the difeovery of Galvani, under the 

name of animal electricity (fee Galvanism in this Sup¬ 

plement), had occupied the attention of many of the firft 

phyficians and philofophers of the old world, it was re- 

ferved for a phyfician of the new, to apply it to the 

cure of a number of difeafes. Every philofopher of 

America, however, has not the fagacity of the Phila¬ 

delphian fage ; nor muft Dr Perkins or his admirers be 

furprifed, if we treat not incompreherifible myfticifm 

with th^ refped due to a theory founded on fads. 
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Pgrkhftm. Wc are told by the Ton (a) of this rival of Franklin, 

that before the news of Galvani’s difcovery had reach¬ 

ed America, he had obferved feveral phenomena point¬ 

ing out the influence of metals in cafes of pain. The 

fil'd remarkable incident that prefented itfelf J:o his no¬ 

tice was the fudden contraction of a mufcle when he 

was performing a chirurgical operation. This, he ob¬ 

ferved, regularly took place whenever the point of the 

metallic indrument was put in contact with the mufcle. 

Struck with the novelty of the appearance (Is Mr Per¬ 

kins fure that the appearance was new ?), he was indu¬ 

ced to try the points of wood and other fuhdances ; 

and no contraction taking place on thefe experiments, 

he thence inferred that the phenomena could be afcribed 

only to the influence of the metal. About the fame 

time, he obferved that, in one or two cafes (and if his 

practice had been great he might have obferved that in a 

thoufand cafes), a ceflation of pain had enfued when 

a knife or lancet was applied to feparate the gum from 

a tooth previous to extracting it ; and in the fame year 

he difcovered, that momentary eafe was given, in a few 

indances, by the accidental application of a metallic in¬ 

drument to inflamed and painful tumors previous to 
any incifion. 

Thefe are the judicious reafonings and affertions of 

a dutiful child, who, having probably heard of Leib¬ 

nitz’s claims to fome of Newton’s difcoveries, was de¬ 

termined to put in a fimilar claim for his father, to a 

foare> at lead, of the difcovery made by the celebrated 

profeflor at Bologna. He has not, however, copied 

with fervility the conduct of the Leibnitzians. We do 

not remember an indance where any of them attempted 

to elevate the fame or the merits of their mader above 

the fame and merits of Newton ; but, according to our 

author, the purfuits of Galvani and his European pu¬ 

pils link into infigniflcance, when compared with thofe 
of the tranfatlantic phyfician. 

This is evident; for when the phyfiologids of Europe 

^ were engaged in experimenting on the denuded nerves 

and mufcles of the fmaller animals, with a view to as¬ 

certain the agency of this incomprehenfible property in 

them, Dr Perkins was profecuting a feries of experi¬ 

ments, which confided in applying externally, to parts 

affedded with difeafe, metals, and compounds of metals 

of every defcription which occurred to him, and con- 

ftrudded into various forms and fizes. The refnlt pro¬ 

ved, that on drawing lightly over the parts affedded cer¬ 

tain indrnments, termed traftors> which he formed from 

metallic fubdances into pointed fliapes, he could remove 

mod of thofe topical difeafes of the human body, where 

an extra degree of nervous energy or vital heat was 

prefent ; unlefs fuch difeafe was fituated in fome of the 

internal vifcera, too remote from the part where the in- 
ilruments could be applied. 

The difeafes which have been found mod fufceptible 

of the influence of the traddors are, rheumatifm, fome 

gouty affeddions, pleurify, opthalmias, eryfipelas, vio¬ 

lent fpafmodic convulfions, as epileptic fits and the 

locked jaw, the pain and fwelling attending contufions, 

inflammatory tumors, the pains from a recent fprain, 

the painful effedds of a burn or feald, pains in the head, 
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teeth, and indeed mod kinds of painful topical affec- Perlcinifm. 

tions, excepting where the organic druddure of the part 

is dedroyed, as in wounds, ulcers, &e. and excepting 

alio where oils or fome other non-eondudding fubdances 
are prefent. 

But we have other teftimonies thau thofe of Dr Per¬ 

kins and his fon for the influence of the traddors. Mr 

Meigs, profeflor of natural philofophy at Newhaven, in 

a letter on Dr Perkins’s difcovery, conceives the prin¬ 

ciples of metallic irritability as fo little underflood, that 

he will not pretend to explain how the traddors produce 

their effedds ; but feems fatisfied in finding that the ef¬ 

fedds are produced. After dating an experiment on 

his own child, eight years of age, very dangeroufly ill 

with a peripneumonic complaint, and to which the 

traddors gave almod indantaneous relief, he fays, “ I 

have ufed the traddors with fuccefs in feveral other cafes 

in my own family ; and although, like Naaman the Sy¬ 

rian, I cannot tell why the waters of Jordan fliould be 

better than Abana and Pharpar, rivers of Damafcus ; 

yet, fince experience has proved them fo, no reafoning 

can change the opinion. Indeed, the caufes of all 

common fadds are, zve think, perfeddly well known to 

us ; and it is very probable, fifty or an hundred years 

hence, we (hall as well know why the metallic traddors 

fliould in a fewr minutes remove violent pains, as we 

now know why cantharides and opium will produce op- 

pofite effedds : viz. we {hall know but very little about 
either, excepting facts.” 

Mr Woodward, profeflor of natural philofophy at 

Dartmouth, in a letter alfo on the fame fubjedd, has da¬ 

ted a number of fuccefsful experiments in pains of the 
head, face, teeth, and in one cafe of a fprain. 

Dr Vaughan, a member of the Philadelphia medical 

fociety, has lately publifhed an ingenious tradd on Gal- 

vanifm, the objedd of which is to account for the in- 

fluence of the tractors in removing difeafes. After a 

citation of numerous experiments made on the nerves 

and mufcles of animals, he obferves, “ If we only take 

an impartial view of the operations of Nature herfelf, 

and attend diligently to the analytical invedigations 

of the aforementioned experimentalids on this fublime. 

fubjedd, I think the fceptic mud admit that the prin¬ 

ciple of nervous energy is a modification of eleddri- 

city- As fenfation is dependant on this energy, a plea- 

furable fenfation, or what may be termed a natural or 

healthy degree thereof; then certainly pain, or fuperfen- 

fation, can only depend on an accumulation of the elec¬ 

tric fluid, or extra degree of energy in the part affedd- 

ed. On this principle the problem admits of eafy di¬ 

lution ; namely, that the metals, being fufceptible of 

this fluid, condudd the extra degree of energy to parts 

where it is dirnfniflicd, or out of the fydem altogether, 

redoring the native law of eleddric equilibrium.’' 

We trud we are not fceptics ; and yet we feel not 

ourfelves inclined to admit any part of this theory. We 

have feen no proof that nervous energy is a modification 

of eleddricity ; and we think that we have ourfelves 

proved, that galvanifm and electricity arc in many refpedts 

different; but we fhail not be much furprifed if we 

foon fee a demonjlration by fome American or German, 

_ X x 2 philofopher. 
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(a) See a pamphlet, entitled The Influence of Metallic Traddors on the Human Body, &c. by Benjamin 

Douglas Perkins, A. M. fon to the difeoverer ; or a very good-abridgement of it in the firft volume of the Phi- 
lofophical Magazine. 
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Perkimfm. philofopher, that the foul of man is a compofition of 

k[l ' *' * illver and zinc. One of thefe fages has lately difcover- 

ed, that the fymptoms of putrefaftion do not conllitute 

an infallible evidence of death, but that the application 

of metals will in all cafes afcertain it beyond the poffi- 

bility of doubt ! A proper application certainly will ; 

for when the Perkinift is doubtful whether his patient 

be dead or alive, he has only to apply the muzzle of a 

loaded piftol to his temple, and blow out his brains ; af¬ 

ter which he may fafely fwear that the man is dead. 
From the Philofophical Magazine, we learn that Pro- 

feffor Schumacher at Copenhagen made experiments 

with tra&ors of brafs and iron on ten patients in Fre¬ 

derick’s hofpital at Copenhagen. He tried aifo trac¬ 

tors of ebony and ivory, which are faid to have cured a 

pain in the knee ; with others of illver and zinc ; and 

fome of copper and lead. By the two lail, pains in 

the knee, arm, and face, are faid to have been mitiga¬ 

ted. According to M. Klingberg’s experiments, this 

remedy was of ufe in malum ifchiaticum ; and according 

to thofe of M. Steffens, in malum ifchiaticum and me¬ 

grim. According to M. Bang, the pains in fome cafes 

were increafed, and in others allayed. According to 

M. Blech, the tratlors were of ufe in hemkrama and 

gouty pains in the head ; and, according to M. Hahn, 

in rheumatic pains in both fhoulders. *1 he principal 

document in the Danilh collection relating to Peikin- 

ifin, appears to be a letter of Profeffor Abilgaard, in 

whofe opinion Perkins’s tra&ors will never acquire 

much value in medicine, and fcarcely even have the 

merit of being a palliative ; but, in a phyfical point of 

view, he thinks they deferve the attention of phyficians, 

and particularly of phyfiologifts. Mankind (he fays) 

hitherto have paid too little attention to the influence 

which ele&ricity has on the human body ; otherwife 

they would know' that the effe&s produced on it by 

our beds is nc* matter of indifference. If the feather 

' beds and hair mattrefTes, &c. are perfedly dry, the per- 

fon who deeps on them is in an infulated flate ; but the 

contrary is the cafe if they are moifl. He three times 

removed a pain in the knee, by flicking the tra&ors, 

one on each fide of the knee, fo deep through the 

dockings that the points touched the fkin. He remo¬ 

ved a rheumatic pain in the head from a lady by the 

fame means. M. Kafn, by the tra&ors, relieved, in 

others, gouty pains of the head and megrim : and in 

himfelf, a rheumatic pain of the back, vvhicli, accord- 

ing to his fenfations, was like a conflriClion in the cel- 

kifar tiffue. M. Herholdt, from his experiments, con- 

fiders the effeft of the tra&ors as indefinite and relative 

as that of other remedies. He, however, faw relief 

given by them in the ftrangury in a cafe of fyphilis. 

M. Bang alfo, at Soroe, freed a man from a violent 

gouty pain in the thigh, by drawing the traClovs 200 

times over the affe&ed part. M. Jacobfen likewife 

found benefit derived from thefe traCtors feveral times 

in the common hofpital at Copenhagen. M. Tode 

tried them alfo in rheumatic pains, toothe-ache, and in¬ 

flammation of the eyes ; and obferved that they neither 

did good nor harm. 
On fome of the attefled Cures mentioned in Mr Per¬ 

kins’s pamphlet, an able writer in the Monthly Review 

has made remarks fo very pertinent, that we cannot re- 

fufe ourfelves the pleafure of tranfcribir.g them. 
- “ At page 54 of the pamphlet, we meet (fays the 

reviewer) with a ftrong proof of the confidence placed Perkinifm. 

in this remedy by feveral tranfatlantic philofophers. Dr 

Willard, it feems, applied a red hot piece of iron to a 

wart on his finger, and burnt himfelf very feverely, in 

order that he might be relieved by the tra&ors ; which 

are faid to have given him eafe in two fuccefiive expe¬ 

riments. The author adds, 4 many have fubmitted to 

fimilar meafures, in order to experience the effedls, I 

once formed one of five, who burned ourfelves fo that 

blifters were raifed, to make the experiment ; we all ob¬ 

tained relief in a few minutes.’ 
“This zeal for knowledge is truly edifying ; efpe- 

cially as the tra&ors are generoufly prefented to the 

public at only five guineas a pair ; and it is clear that 

one pair would fuffice to cure all the burns and fealds 

of a large parifh. Why are not fuch luculent experi¬ 

ments repeated here ? If Mr Perkins, or any admirer 

of the difeovery, would fubmit to have a red hot poker 

run into fome part of his body not neceffary to life 

(into that part where honour's lodged, according to But¬ 

ler, for example), in any public coffeehoufe within the 

bills of mortality, and would afterward heal the wound 

in prefence of the company, in ten minutes, or in half 

as many hours, by means of the tradftors, the mod ftouy- 

hearted infidel could not refill fuch a demonftration. 

Why trifle with internal inflammations, when fuch an 

outward and vilible fign might be afforded ? 

44 Mr Perkins has taken fome pains, in the firft part 

of his pamphlet, to Ihew that the operation of his rods 

is not derived from animal magnetiim. In our opinion, 

this is an unneceflary piece of trouble in England, 

where there is a conllant fuccelfion of fimilar preten- 

fions. The virgula divinatoria, and the baguette of the 

juggler, are the genuine prototypes of this my fiery. 

We were, indeed, rejoiced, on Dr Perkins’s account, to 

find that the Connecticut Society had only denounced 

him as a Mefmerift: we trembled left he ftiould have been 

put into the inquifitorial hands of the old women as a 

white witch.” 
This may be thought too ludicrous a treatment of a 

difeovery which profeffes to benefit mankind j but to 

have treated this difeovery with ferioufnefs, would have 

degraded the profeffion of a feientific critic. As if 

the very cures pretended to have been performed did 

not of themfelves throw fufficient ridicule over the dif¬ 

eovery, Mr Perkins informs us, 4i that in fome infiances 

the metallic influence, when excited by different per- 

fons, produces different effedls. Experiments made to 

afcertain the point, proved that there were ptrfons who 

might ufe the tra&ors for any length of time, in dif- 

eafes which were fuitable for the operation, and pro- 

- duce no perceptible effedl ; when by placing them in 

the hands of another perfon, who fhould perform the 

operation preciftly in the fame manner as before, the 

pain or inflammation would be removed dire&ly.” 

Hence he endeavours to prove that the influence of the 

tradlors is Galvanic, by an argument as abfuvd as the 

pretended fact on which it is founded. 
44 On the application (fays he) of zinc and, filver to 

the tongue, the fenfation of tafte is very flight to fome,. 

while with others it is very ftrong :—when the experi¬ 

ment is applied to the fenfe of fight, fome are hardly 

fen Able of it, while others obferve a ftrong flafh.” But, 

not to mention that neither ebony nor ivory can form 

part of the excitatory arc in Gahanifm, though we 
have 
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Perkinifm. have feen them both employed fuccefsfuUy as tra&ors by 

v—~v—' a Danifh Perkinift, it is enough to obfcrve, that the dif¬ 

ferent effefts.of the Galvanic metals on different perfons 

depend upon the difference of ftru&ure of the organs of 

fenfation in the patients; whereas the different tfTedfs of 

the metallic tradtors refult, according to this account, 

from the difference of ftrnfture in the organs of fenfe 

of the various operators1 Nay, what is (till more extra¬ 

ordinary, if any thing can be more extraordinary than 

this, is, that the value of the tradlors depends, not up¬ 

on the materials of which they are made, or theJkill cf 

the manufacturer, hut upon fome inconceivable virtue 

conveyed by Mr Perkins to the perfon of him by whom 

they are fold. This we learn from a pamphlet pub- 

lifhed by Charles Cunningham Longworthv, furgeon 

in Path ; who informs us, that he fells tradtors by com- 

miff on from Mr Perkins the original manufacturer in 

London. 

After this article was fent to the prefs, and thus 

much of it printed, we received, from a friend in Lon¬ 

don, a copy of Mr Perkins's lad publication on the 

* 7he Effi- fubject * ; in which he endeavours to repel the objec- 

pCr‘ urged by Dr Haygarth and others againil the in- 

Metal- ^uellce metallic traCtors. Had we not been 
lie Trac- previoufly convinced of the fahity of Perkinifm, the 
tors, bV. perufal of this pamphlet would have removed from our 

iSoo. minds every doubt ; for we will venture to fay, that it 

is not in the power of Dr Haygarth, and the whole fa¬ 

culty united, to bring more complete proof than Mr 

Perkins has here brought, that what he calls his fa¬ 

ther’s difeovery has no claim to rank otherwife than 

with the difeovery of Mefmer. See Animal Magne¬ 

tism, Encycl. 

He gives indeed 250 cafes, which are attefted to 

have been fuccefsfuUy treated by the traCtors; but at 

lead an equal number of cafes were attefted to have 

been fuccefsfuUy treated by Mefmer and his partifans ; 

and fix times that number of cures were faid to have 

been miraculoufly performed at the tomb of the Abbe 

Paris (See Paris in this SuppL) We would willingly 

allow, however, that thefe attentions ought to draw 

the attention of men of fcience to the fubjeft, did not 

the author himfelf betray a want of confidence in the 

tra&ors, by his own arguments in their favour, and by 

his caution to the public againft counterfeits. He feems 

indeed to confider their fanative influence as refulting 

Entirely from his patent. 

Dr Haygarth having faid that he performed cures of 

the fame kind with thofe of which Mr Perkins boafts, 

by the proper application of tradors made of wood; 

and having added, that “ if any perfon would repeat 

thefe experiments, it fhould be done with due folem- 

nity,” in order to work upon the imagination ; our 

author replies, by putting the following queilion : “ Is 

there a fmgle pofTeffor of the patent metallic traitors in 

England, who has frequently ufed them, and will fay 

that this fraud is neceffary to make them perform cures?*7 
Inftead of anfwering for the Englifh poflefTors of thefe 

valuable inftruments, we beg leave, in our turn, to afk, 

If there be a {ingle expert chemifl in Great Britain who 

can underftand this queflion in any other fenfe than as 

implying that the virtue of the traitors refides in the 

patent? This, however, appears {till more palpable in 

the caution to the public. 

u Among the various artifices (fays Mr Perkins) 

which have been employed by certain interefted perfons, Perk'nifm, 

I have to mention the mean attempt to circulate falfe ^c’rau^e- 

tractors, and from the failure of thefe to throw difere- ~ v 

dit upon the difeovery. Three inftances of this kind 

have occurred lately. Complaints having been made to 

me that my tractors would not cure the difeafes for 

which they are recommended, I was led to make in¬ 

quiry refpeiting the cafes alluded to ; and conceiving 

them fit fubjeifs for the traitors, I called on the pa¬ 

tients to apply them myfelf. In loth inftances (it was 

jult now in three in fiances) I found they had been nfing 

counterfeit traitors. Had not this been difeovered, the 

merit of the patent traitors mult have fuffered extreme¬ 
ly !” 

This is very extraordinary. The charaBer or fame 

of any thing may indeed be injured by a counterfeit ; 

but we believe this is the fir ft inftance of the merit or 

demerit of one inanimate fubflance being increafed or 

diminiflied by another at a diilance from it,—of the 

hardnefs of fteel, for inftance, being diminifhed by the 

foftnefs of lead I But we beg Mr Perkins's pardon. 

The merit of his traitors coniifts in their putting mo¬ 

ney into his pocket ; and that merit might certainly be 

injured by the ufe of counterfeits. Hence, with great 

propriety, he informs the public, that every genuine f:t 

is ltamped with the words Perkins’s patent trac¬ 

tors, accompanied with a receipt for the five guineas, 

numbered and figned in the handwriting of the paten¬ 

tee. From thefe fails we infer (and he mull acknow¬ 

ledge the inference to be juil), that the virtue of the 

trnilors refides in the patent, rellriiling the making of 

them to Benjamin Douglas Perkins, and not to the me¬ 

tal of which they are male. 'Phis is indeed mod ob¬ 

vious ; for he cannot be fuch a flranger to the date of 

chemical fcience in this country, as to fuppofe that his 

traitors may not be analyfed into their component prin¬ 

ciples, and, of courfe, that others may not be made 

pofTefling all their virtues except fuch as refult from the 
patent. 

We lhall conclude this article in the words of the re¬ 

viewer already quoted : “ To trace the relations and 

dependencies of projtits fimilar to that of Dr Perkins, 

would now be a work of more labour than utility. The 

fund of public credulity is an inexhauitible refource for 

thofe who can refolve to levy contributions on it. In 

vain is the fpirit of quackery exorcifed in one form; it 

riles again immediately, * with twenty gliadly murders 

on its head, to pufh us from our bools.’ We, who 

have contemplated the/progrefs of real knowledge du¬ 

ring a long courfe of years, have feen many bubbles like 

this glitter for a moment, and then difappear for ever. 

People may talk of Mefmerifm, or Perkinifm, but we 

confider all fuch varieties as belonging to the old and 
extenfive clafs of Charlatanifm.” 

PE ROUSE (John Francis Galoup de la), the cele¬ 

brated, though unfortunate, French navigator, was born 

at Albi in 1741. Of the rank or condition of his fa¬ 

ther, M. Milet-Mureau has given us no information in 

that meagre eulogy of Peroufe which he has infertedin 

the introduction to his lad voyage. It appears, how¬ 

ever, that he intended to make his fon a teaman, and 

fent him, at a very early period of life, to the marine 

fchool, where the young man became enthufiaftically 

fond of his profeffion, and laudably ambitious to emu* 

late the fame of the mod celebrated navigators. 

Being 
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Being appointed a midfhipman on the 19th of No¬ 

vember 1756, he behaved, we are told, with great bra¬ 

very in that flation, and was feverely wounded in the 

engagement between the admirals Hawke and C011- 

flnns, on the 20th of November 1759. The Formida¬ 

ble, in which he ferved, was taken, after a vigorous re¬ 

finance ; and it is probable that Feroufe reaped fome 

advantage from his acquaintance with Britiffi officers. 

On the 1 ft of Odlober 1764 he was promoted to the 

rank of lieutenant ; and defpifing a life of eafe and idle- 

nefs, he contrived to be employed in fix different fhips 

of war during the peace that fubfifted between Great 

Britain and France. In 1767 he was promoted to the 

rank of what, in our navy, is called majler and command¬ 

er, In 1779 he commanded the Ama%oney belonging 

to the fquadron of Vice-admiral Count d’Ellaing ; and 

when that officer engaged Admiral Byron, the pod of 

La Peroufe was to carry his Admiral’s orders to the 

whole of the line. He afterwards took the floop Ariel, 

and contributed to the capture of the Experiment -ex¬ 

ploits which his eulogifl feems to confider as inllances 

of very uncommon heroifm ; but he foon after perform¬ 

ed a greater. 
Being, on the 4th of April 1780, appointed captain 

of the frigate AJlrea> and being on a cruife with the 

Hermione, thefe two frigates attacked fix Englifh veffels 

of war, of from 28 to 14 guns each, and took two of 

them. The French certainly reaped more laurels about 

that period than they have been accuflomed to do in 

naval wars with Great Britain : but as we have com¬ 

pletely forgotten the particulars of this fight, we fuf- 

pe£t that it was not altogether fo very brilliant a bufi- 

nefs as M. Milet-Murean is pleafed to reprefent it. 

In the year 1782, La Peroufe was difpatched with 

the Sceptre of 74 guns, and two frigates of 36 guns 

each, having fome troops and field pieces on board, to 

deftroy the Englifh fettlements in Hudfon’s Bay. This 

talk w,as eafily accomplifhed ; for when he had fur* 

mounted the difficulties of navigation in a frozen fea, 

he found nothing on fhore to oppofe the fmalleft force. 

Having deflroyed the fettlements, he learned that fome 

of the Englifh had fled at his approach into the woods; 

2nd his eulogifl confiders it (fucli are the difpofitions of 

French republicans) as a moll wonderful inflance of hu¬ 

manity, that he left to thefe unfortunate men provifious 

to preferve them from perifhing by hunger, and arms 

to protect them from the fury of the favages ! Peroufe, 

we dare anfwer for him, was confcious of nothing he¬ 

roic or extraordinary in this a6l of beneficence, which 

he certainly could not have omitted, without incurring 

both infamy and guilt. 
In the year 1785, he was appointed to the command 

of a voyage round the world ; which was unfortunate¬ 

ly deflined to be his lafl. Of this voyage, as far as it. 

was accomplifhed, there is a full account in the hands 

of every French and Englifh reader ; and from that ac¬ 

count it appears, that Peroufe was admirably qualified 

to difcliarge fuch a trnft. He feems to have been an 

experienced and fkilful feaman ; a man of confiderable 

mathematical and phyfical fcience, uncorrupted by that 

phitofophifm which difgraced many of his attendants ; 

and capable of the utmofl perfeverance in every laucb 

able purfuit. To thefe qualities he united a proper 
combination of caution and courage, with a difpolition 

truly benevolent to the various tribes of favages whom 
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he vilited. The difallers which occurred on the voy- Perpend*- 

ages were all, except the lafl, of which nothing is known, cujar 

occafioued by the difobedience of his officers, or their pe|erf. 

negledling to follow his advice. burgh. 
The lalt difpatches of this great and good man were-v—J 

dated from Botany Bay, February the 7th, 1788 ; and 

fince that period, no account of him has been received 

which is in titled to the finalleil confidence. M. Milet- 

Mureau has indeed given us, at fome length, the child- 

ifii conje&ures of the Society of Natural Hiftory re- 

fpe&ing his fate, which, in language equally childifh, 

were delivered at the bar of the National Aflembly ; 

and he has added the ridiculous decree which that bo¬ 

dy of legiftative fciolifls patted in eonfequence of fo ex¬ 

traordinary a fpeech. We will not difgrace our pages, 

or infult the memory of Peroufe, by contributing to the 

circulation of nonfenfe, which, we are perfuaded, would 

have made him bluffi for his country. 
PERPENDICULAR, in gunnery, is a fmall in- 

flrument, ufed for finding the centre line of a piece in 

the operation of pointing it to a given objed. 

' PERSIAN or Persic, in architedure, a name com¬ 

mon to all flatues of men, ferving inflead of columns to 

fupport entablatures. 
PERWANNAH, in the language of Bengal, an 

order of government, or a letter from a perfon in au¬ 

thority. 
PETERSBURGH (St), the capital of Ruffia, is 

a city, of which a pretty full hiftorical detail has been 

given in the Encyclopaedia. It is introduced here mere¬ 

ly on account of its police, which, according to the 

anonymous author of the life of Catharine II. has a 

very fimple and competent organization, and deferves to 

be adopted in other great capitals. Excepting the go¬ 

vernor, whofe office naturally extends to all objeds of 

public welfare, the head police-mailer is the proper 

chief of the whole fyilem of police. His office takes in 

the great compafs of this department, but confined to 

the general objeds of public fecurity and order. He 

is not here, as in fome large towns, the formidable co¬ 

partner of family fecrets, and the invifible witnefs of 

the adions of the private man. Under the head po¬ 

lice-mailer is the police-office, where fit a police-mailer, 

two prefidents, the one for criminal, the other for civil 

cafes, and two confulters, chofen from the burgher clafs. 

To this is committed the care to maintain decorum, 

good order, and morals: alfo it is its bufinefs to fee to 

the obfervance of the laws, that the orders iflued by go¬ 

vernment, and the decifions of the courts of juilice, 

are put in force. The attainment of thefe purpofes is 

effeded by the following mechanifm : 

The residence is divided into ten departments. Each 

of thefe has a prefident, appointed to watch over the 

laws, the fecurity, and the order of his diilrid. The 

duties and rights of this office are not lefs extenfive 

than important. A prefident mufl have exad know¬ 

ledge of the inhabitants of his department, over which 

a fort of parental authority is committed to him ; he is 

the cenfor morum of his department ; his houfe mull not 

be bolted or barred by night or day, but mufl be a place 

of refuge, continually open to all that are in danger or 

diftrefs ; he himfelf may not quit the town for the fpace 

of two hours, without committing the difeharge of his 

office to fome other perfon. The police-commando 

(conflables), and the watchmen of his department, are 
under 
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under his orders; and he is attended on all affairs of 

^ his office by two ferjeants. Complaints againfl unjuft 

behaviour in the president may be brought to the po¬ 
lice-office. 

Each department is again divided into three, four, or 

five fubdivifions, called quarters, of which, in the whole 

refidence, are 42. Each of thefe has a qii3rter-infpec- 

tor, in fubordination to whom is a quarter-lieutenant. 

The duty of thefe police-officers is in harmony with 

that of the prefident, only that their activity is confi¬ 

ned to a fmaller circle. They fettle low affairs and 

flight altercations on the fpot, and keep a watchful eye 
on all that paffes. 

The number of the nightly watch in the city amounts 

to 500. They have their flations affigned them in 

watch-houfes at the corners of Greets ; and, befides their 

proper deflination, are to affifl in the taking up of of¬ 

fenders, and in any fervice, by day or night, as their 

commanders fhall require. Befides thefe, for the exe- 

cution of the police orders, and to ad as patroles, there 

is alfo a commando of 120 men, who, in cafes of emer¬ 

gency, are fupported by a company of kofaks, or a re¬ 
giment of huffars. 

This machine, confifling of fo many fubordinate 

parts, preferves in its orderly courfe that fecurity and 

peace which excite the admiration of all foreigners. 

The activity of every individual member is unobferved in 

the operation of the whole ; and by fuch a diflribution 

alone is the attainment of fo complicated an aim pradi- 

cable.—All the quarter-infpedors of a department re¬ 

pair every morning, at feven o’clock, to their infpec- 

tor’s houfe, to lay before him the report of all that has 

happened in their quarters during the lall 24 hours ; 

and at eight o’clock, all the infpedors bring together 

thefe feveral reports into the police-office, whereupon 

they firll and immediately take into examination the 

cafes of perfons taken into cufhody during the night. 

On urgent occafions, the police-office affiembles at all 
hours. ' 

This organization, and the extraordinary vigilance of 

the police, which is found competent to the bufinefs of 

a numerous and retllefs people, render all fecret inqui- 

jitions unneceflary. The police has knowledge of all 

perfons in the refidence ; travellers who come and go 

are fubjed to certain formalities, which render it ex¬ 

tremely difficult to conceal their place of abode, or their 

departure from the city. To this end, every houfe- 

holder and innkeeper is obliged to declare to the police 

who lodges with him, or what Grangers have put up at 

his houfe. If a Granger or lodger flays out all night, 

the landlord mufl inform the police of it at latefl on the 

third day of his abfence from his houfe. The cautiona¬ 

ry rules, in regard to travellers quitting the town, are 

Gill more flrid. .Thefe mufl publifh in the newfpapers 

their name, their quality, and their place of abode, three 

feveral times, and produce the newfpapers containing the 

advertifement, as a credential in the government from 

which they then received their pafiport; without which, 

it is next to impoffible to get out of the empire. This 

regulation not only fecures the creditor of the perfon 

about to depart, but alfo enables the police to keep a 

clofer infpedion over all fufpeded inhabitants. 

If individuals may be fufpedled by the government, 

becaufe their means of fupport, the company they keep, 

and their whole courfe of adlion, are clofely wrapped 
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up in my fiery ; fo likewife may whole focieties be Iefs Peterf- 

indifferent to it, if they carefully conceal the objeft of hf\Zh> 

their connexion, or their very exiflencc, from the eye , 1>ct*ver> 

of the public. The police watches here, with laudable 

attention, over fecret focieties of all kinds ; and fre¬ 

quently as the fanatical fpirit of religious or political 

fedlaries, or the tnthufiafm of pretended myftagogues, 

have attempted to neftle here, they have never been 

able to proceed, or only for a very fhort time. Ani¬ 

mal magnetifm, Martinifm, Rofycrutianifm, and by 

whatever other name the conceits of diGempered imagi¬ 

nations may be called, have always been attended with 
the fame bad fuccefs on this flage. 

From this /ketch it will be readily imagined, that the 

number of impoGors and diflurbers of the public peace 

can be but fmall. Quarrels and affrays in the flreets or 

in the cabaks but feldom happen. The perfon attack¬ 

ed calls the nearefl watchman ; and in a moment both 

the aggrefTor and the aggrieved are taken into cuflody, 

and led to the next fieja (police-watch-houfe), where 

the caufe of their quarrel is inquired into, and the ag- 

greflor is punifhed. For matters of fome deferiptions,, 

there is a peculiar tribunal, under the denomination of 

the oral court, which, on account of its fingularity, de¬ 
fences to be briefly noticed. 

In each quarter of the town are one or more judges 

of the oral court, who are chofen from the clafs of 

burghers, and with whom are aflociated a few jurats. 

This court fits daily in the forenoon, and proceeds oral¬ 

ly in all the differences that come before it. It, how¬ 

ever, keeps a day-book, in which are entered all the 

caufes and decifions of the court, and which mufl be 

every week laid before the magiflrate. When a charge 

is brought, the court declares it orally to the prefident 

of the quarter : whereupon the accufed mufl not delay 

his appearance before the police longer than one day 

after he has received the fuinmons. Every caufe mull 

be determined in one day, or, if the examinations require 

more time in colle&ing, in three days. The oral court 

communicates the decifion to the prefident of the quar- 

ter by means of his day-book, in order to its ratifica¬ 

tion. If either party is not fatisfied with the fentence,. 

he may appeal to the court as appointed in the regula¬ 
tions. 

This is a very favourable account of the police of St 

Peterfburgh ; but it is differently reprefentcd in Beau- 

jolm's Travels of two Frenchmen through Raffia, in 

J 79°—x792* According to him, the police of the 
capital of that empire is far from being on the moll re¬ 

adable footing. There happen, indeed, but few ac¬ 

cidents m the night ; yet fometimes murders are com¬ 

mitted, and efpecially thefts \ for which, according to 

our author, it is exceedingly rare to obtain julfice. 

When a perfon has been affalfinated in fome place of 

bad repute, the police-officer is engaged to fecrecy by 

means of a few rubles ; fo that the alfair is foon bullied 

up, unlefs the deceafed belonged to fome powerful fa¬ 

mily, whole interefl makes it neccffiary that inquiries 

Ihould be inllituted. When two perfons quarrel, either 

in the flreet or in a public houfe, he who pays the in- 

quirer is always in the right: the interior police officers 

are never proof againfl money ; and the poor individual 

whether he be in the right or wrong, is almofl fare of 
a beating. 

PETiVER (James), a famous Englifh botanift, was 
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contemporary with Plukenet ; but the exa£t time 

his birth is not known, nor is much intelligence con¬ 

cerning him at prefent to be obtained, His piofemon 

was that of an apothecary, to which he was apprenticed 

under Mr Felt ham, then apothecary to St Bartholo¬ 

mew’s hofpitd *. When he entered into bufinefs for 

himfelf, he fettled in Alderfgate itreet, and there con¬ 

tinued for the remainder of Ins life. He obtained con- 

fiderable buiinefs, and after a time became apothecary 

to the charter-houfe. After the 1 radescants, he ap¬ 

pears to have been the only perfon, except Mr Courten 

and Sir Hans Sloane, who made any coniiderable col- 

le&ion in natural hi dory, previous to thofe of the pre¬ 

fent day. He engaged the captains and furgeons or 

fhips to bring him home fpecimens, and enabled them 

to fele& proper obje&s, by printed dire&ions which he 

diftributed among them. By thefe means his collec¬ 

tion became fo valuable, that fome time before Ins death 

Sir Hans Sloane offered him L.4000 for it. After his 

death, it was purchafed by the fame colle&or. His 

mufeum extended his fame both at home and abroad. 

He was eleaed into the Royal Society ; and becoming 

acquainted with Ray, affifted him in arranging the fe- 

cond volume of his Hiftory of Plants. He died April 

20. 17x8 ; and much honour was (hewn to him at his 

funeral, by the attendance of Sir Hans Sloane, and 

other eminent men, as pall bearers, &c. By future bo- 

tanifts, his name was given to a plant. See Petive- 

ria, Encycl. 
He gave the world feveral publications on various 

fnbje&s of natural hiflory : I. Mufci Petiveriani Centu¬ 

ries decern, 1692—1703, 8vo. 2. Ga%ophylacii 'Natures 

et Artis, Decades decern, folio, 1702, with 100 plates. 

3. A Catalogue of Mr Ray’s Englifh Herbal, illuftra- 

ted with figures, folio, 1713, and continued in 1715. 
4. Many fmall publications, which may^be found enu¬ 

merated in Dr Pultney’s book. 5. Many papers in the 

Philofophical Tranfa&ions, and a material article 111 the 

third volume of Ray’s work, entitled, Plant* Rariores 

Chinenfes Madrafpatan*, el African*, a Jacobo Petivero 

ad opus Conjummaiidum Collate, &c. Many of his fmall- 

er trafts laving become very fcarce, his works were 

collefted and publilhed, exclufive of his papers in the 

Tranfaftions, in 2 vols folio, and one 8vo, in the year 

17PHASIANUS (See Encycl.) A fpecies of this ge- 

nus of birds, formerly not defcribed, was fent from Ba¬ 

tavia to England by Lord Macartney, or fome of his 

attendants, when they were on their voyage to China. 

The fpecies to which it feemed to be moll nearly al- 
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of lied, in point of general habit or appearance, was the Planus, 

phafanus curvirojiris, or Impeyan pheafant ; an Eall 

Indian bird, defcribed and figured both in Mr Latham’s , y 1 ’ ^ 

Ornithology, and in the Mufeum Leverianum. From 

that bird, however, it differs very coniiderably. The 

tail of the latter being in a mutilated (late, it was fcarce 

poffible to determine, with abfolute precifion, whether 

it fhould be referred to that fubdivifron of pheafants 

which contains thofe with long or cuneiform tails, or 

thofe with rounded ones, as in the Impeyan pheafant. 

The general colour of this mofl elegant bird was black, 

with a glofs of blue, or what, in the language of natu¬ 

ral hiflory, may be termed chalybean black, or black 

accompanied by a fleel blue luflre. The lower part of 

the back was of a peculiarly rich colour, which, ac¬ 

cording to the different dire&ions of the light, ap¬ 

peared either of a deep ferruginous or of the brigliteft 

fiery orange red*. This beautiful colour paffed in the 

manner of a broad zone round the whole body ; but 

on the abdomen was of a much more obfcure appear¬ 

ance than on the back, as well as fomewhat broken or 

irregular, efpecially on the Tides. The throat was fur- 

nifhed with a large, and fomewhat angular, pair of 

wattles, uniting with the bare fpaces on the cheeks. 

The feathers on the top of the head, which was of a 

lengthened form, ran a little backward, fo as to give 

the appearance of an indiftin& occipital crefl. Fhe 

beak was remarkable for a more lengthened and curved 

afpe& than in any other bird of this genus, except the 

Impeyan pheafant. The feathers on the neck, back, 

and bread, were rounded, and of the fame fhell-like or 

fcaly habit as thofe of the turkey. The legs very flout, 

and were armed with a pair of extremely ftroug, large, 

and fharp fpurs. Both legs and beak were of a pale 

colour. Whether this bird be really new or not to the 

ornithologifls of Europe, it may at kail be affirmed with 

fafety, that it had never been properly defcribed ; nor 

can the chara&er of any fpecies, hitherto introduced in¬ 

to the books of any fyilematic naturalifl, be confidered 

as a juft or competent fpecific chara&er of the prefent 

bird. It may be called the Jire-backed pheafant; and its 

efiential chara&er may be delineated in the following 

terms : Black pheafant with a fteel-blue glofs; the Tides 

of the body rufous ; the lower part of the back fiery 

ferruginous ; the tail rounded ; the two middle feathers 

pale yellow brown.—Sir George Stauntotds Account of art 

Embajfy to China, &c. 
PHILOSOPHISE, a lover of fophiftry or faife rea- 

foning, in contradiftin&iou to philofopher, who is a lover 

of found reafoniiig, true fcience, and pra&ical wiidom. 

Critical PHILOSOPHY. 

Origin of PHILOSOPHY, Is the appellation given 

the fcience.j Aj to a fyftem of fcience, of which the founder is Im¬ 

manuel Kant, regius profeflor of logic and metaphyhes 
in the univerfity of ICoenigfberg. Of this fyftem, which 

is very generally admired in Germany, we proimfed, in 

our profpe&us, to gratify our fpeculative readers with 

a ffiort view ; and that promife we are enabled to ful¬ 

fil, by the kind communication of an illuftrious foreign¬ 

er, who, after a&ing a confpicuous part on the theatre 

of the world, and ftriving in vain to ftem the torrent of 

democratic innovation, is now living an exile from his 

wretched country, and cultivating the fciences and the 

arts of peace. # % 

“ To explain (fays he) the philofophy of Kant in all obfeurity 
its details, would require a long and a painful fludy, of its lan- 

vvithout producing any real advantage to the reader, guage. 

The language of the author is equally obfcure, and his 

realonings equally fubtle, with thofe of the commenta¬ 

tors of Ariftotle in the 15th century. 
The truth of this affertion will be denied by none, 

who 
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who have endeavoured to make themfelves mafters of 

the works of JViUlch and Niifch on the critical philofo¬ 

phy ; and the fource of this obfcurity feems to be fuffi- 

ciently obvious. Befides employing a vaft number of 

words of his own invention, derived from the Greek 

language, Kant ufes expreffions, which have long been 

familiar to metaphyiicians, in a fenfe different from that 

in which they are generally received ; and hence a large 

portion of time is requdite to enable the molt fagacious 

mind to afeertain with precifion the import of his phva- 
feology. 

The difficulty of comprehending this philofophy has 

contributed, we believe, more than any thing elfe, to 

bring it into vogue, and to raife the fame of its author. 

Men are afhamed, after lo laborious and fatiguing a ftu- 

dy, to acknowledge that all their labour has been thrown 

away ; and vanity prompts almoft every man to raife 

the importance of that branch of feience which is un- 

derllood but by a few, and in which he is confcious 

that his own attainments have been great. “ We ac¬ 

knowledge, however, that in the fyftem of Kant there 

is difplayed much genius, combination, and fyftematic 

arrangement ; but this only affords one of the many 

reafons which it prefents, for our regretting that the 

author has not directed his mind to more ufeful re- 

fearches, and that he has wafted the ftrength of his ge¬ 

nius in rendering uncertain the moil comfortable truths, 

arvd in giving the appearance of novelty to opinions for 
the moil part taught long before his day. 

The following analyfis, we believe, will fufficiently 

enable any one, at all converfant with metaphyfical 

feience, to form a judgment of this celebrated fyftem; 

and our correfpondent, on whofe word the reader may 

rely, affures us, that, in detailing the principles of Kant, 

he has taken fpecial care to exhibit them with the ut- 

moft poffible exa&nefs, having feveral times preferred 

the obfcurity of the author’s reafonings and language, 

to the danger of a falfe, though more perfpicuous, in¬ 
terpretation. 

DiviGon of “ ^ant divides our knowledge into that which is 
human a priori, and that which is a pojleriori. Knowledge 
knowledge, a priori is conferred upon us by our nature. Know¬ 

ledge a pojleriori is derived from our fenfations, or from 

experience; and is by our author denominated empyric. 

One would at firft be induced, by this account of the 

origin of human knowledge, to believe that Kant in¬ 

tended to revive the fyftem of innate ideas; but we very 

quickly difeover that fuch is not his fyftem. He con- 

fiders all our knowledge as acquired. He maintains, 

that experience is the occaftonal caufe or produdrice of 

they appear univerfal and necejjary; or, in other words* 

they admit of no exception, and their converfc is impof- 

fible. Ideas which we derive from experience have no 

fuch chara&ers. We can fuppofe, that what we have 

feen, or felt, or heard once, we may fee, or feel, or hear 

again ; but we do not perceive any impoffibility in its 

being otherwife. For inftance, a houfe is on fire in my 

view : I am certain of this fadl j but it affords me no 

general or necejjary knowledge. It is altogether a pojle¬ 

riori ; the materials are fnrnifhed by the individual im- 

preffion which I have received; and that impreffion 
might have been very different. 

Lilt if I take twice two fmall balls, and learn to 

call twice «.wo four, I fhail be immediately convinced, 

that any two bodies whatever, when added to anv two 

other bodies,, will conftantly make the fum of bodies 

four. Experience has indeed afforded me the opportu¬ 

nity of acquiring this knowledge ; but it has not given 

it to me; for how could experience prove to me that 
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never vary ? Experience muft always 

tnat experience is tne occajional cauje or produdrice of in all our knowledge a pojleriori, there is fomething d 

all our knowledge ; and that without it we could not priori derived from our faculty of knowledge. All the 
have a fincrL lHen Our irlpac n -A >- rn»'»' Lp Ai*ro __. .11 .1 _ • nr 1 • . 

this truth ^ ^ _ _ __ ^ 

be limited; and therefore cannot teach us that which is 

necejjary and univerfal. It is not experience which dif- 

covers to us, that we fhail always have the furface of 

the whole pyramid Ly multiplying its bafe by the third 

part of its height ; or that two parallel lines, extended 
in infinitum, fhail never meet. 

“ Ail th^e truths of pure mathematics are, in the lan¬ 

guage of Kant, a priori. Thus, that a ftraight line is 

jthe fhorteft of all poffible lines between two fixed points; 

that the three angles of a triangle are always equal to 

two right angles; tnat we have the fame fum, whether 

we add 5 to 7 or 7 to 5 ; and that we have the fame 

remainder when we f.ibtraft 5 from 10 as when we fub- 

traCf 10 from 15—are fo many proportions, which arc 
true a priori. 

“ Pure knowledge a priori, is that which is abfolutely pure*nOW 

without any mixture of experience. Two and two men jedge TZ\. 
make four men, is a truth, of which the knowledge is on. 

a priori; but it is not pure knowledge, becaufe the 

truth is particular. The ideas of fubjlance, and of caufe 

and ejfett, are a priori ; and when they are feparated 

from the obje&s to which they refer (we fuppofe from 

this or that particular objed), they form, in the lan¬ 

guage of Kant, void ideas (a). It is our knowledge 

a priori, /. e. that knowledge which precedes experience 

as to its origin, which renders experience poffible (b). 

Our faculty of knowledge has an effect on our ideas of 

fenfation analogous to that of a vefTel, which gives its 

own form to the liquor with which it is filled. Thu3, 

all our knowledge a poferiori, there is fomething d 

have a fingle idea. *Our ideas a priori, he fays, are pro¬ 

duced with experience, and could not be produced with¬ 

out it ; but they are not produced by it, or do not pro¬ 

ceed from it. They exift in the mind ; they are the 

forms of the mind. They are diftinguifhed from other 

ideas by two marks, which are eafily difeerned •; i. e. 
Suppl. Vol. II. Parti. 

operations of our minds ; all the impreffions which our 

external and internal fenfes receive and retain,are brought 

into effed by the conditions, the forms, which exift in us 

by the pure ideas a priori, which alone render all our 
other knowledge certain. 

“ Time and /pace are the two eflential forms of the 

_ Yy 

In the language of Lock abjlrad ideas. 

In our correfpondent’s manufeript, this fentence runs thus : 
tT rl f /> M /» •« / # A* il t \ • /A 4* i) ^ M A & f a /* U O O ^ 1 ^ * no « Li u a ^ 

..-***"° wiuj, . ‘ It is our knowledge a priori, or that know¬ 
ledge which entirely precedes experience as to its origin, which experience renders poffible but here muft be fome 

miftake, either by the tranflator or by the amanuenfis. Kant’s philofophy is abundantly obfeure and paradoxical- 

but it furely never entered into his head to reprefent the effedl as prior in its origin to the very caufe which alone 

renders it poffible. The context, too, feems to us to agree better with the meaning of the fentence as we have 
printed it in the text. 
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nnnd • the former for impreflions received by the inter. He adds alfo to thefe properties of the four principal 
mina . tne ormer io ^ p ^_^ ^ ^ rtttr ,lvtprn^} forms Qf the underftanding, a table of categories or fun- 

6 
ExtenQon. 

Tmpenctra- 

and geo¬ 
metry* 

9 
Unifying 
power o! 

the mind, 

nal fenfe ; the fecond for thofe received by our external 
fenfes. Time is necefTary in all the immediate (perhaps 
intuitive) perceptions of objects ; and fpace in all exter¬ 

nal perceptions. 
“ Extcnfion is nothing real but as the form ol our 

fenfations. If extcnfion were known to us only by ex¬ 
perience, it would then be poflible to conceive that 
there might be fenfible objeds without fpace. 

<< It is by means ol the form /pace that we are ena- 
biiity, &c. bled, a priori, to attribute to external objeds impenetra¬ 

bility, divifibility, mobility, &c. ; and it is by means. of 
the form time that we attribute to any tiling duration, 

■2 fuccefjion, fnnultaneity, permanence, &c. # 
Origin of “ Arithmetic is derived from the form of our internal 
arithmetic fenfe, and geometry from that of our external. 

“ Our underftanding colleds the ideas received by 
the impreftions made on our organs of fenfe, confers on 
thefe ideas unity by a particular/ow (we fuppofe ener- 
gy) a priori; and thereby forms the reprefentation or 
each objea. Thus, a man is fucceffively ftrnck with 
the impreftions of all the parts which form a particular 
garden. His underftanding unites thefe impreftions, or 
the ideas refulting from them ; and in the unity produ¬ 
ced by that unifying ad, it acquires the idea of the gar¬ 
den. Jf the objeds which produce the impreftions af¬ 
ford alfo the matter of the ideas (c), then the ideas are 
empyric; but if the objeds only unfold the forms of the 

thought, the ideas are a priori. The aa of the under* 
Handing which unites the perceptions of the various parts 
of an objea into the perception of one whole, is the fame 
with that which unites the attribute with its fubjed. . 

_, << Judgments are divided into two fpecies ; analytic 

judgment*. and iynt%et'tc, An analytic judgment is that in which 
the attribute is the mere developement of the fubjea, 
and is found by the fimple analyfis of the perception ; 
as bodies are extended ; a triangle has three fides. 

a A fynthetical judgment is that where the attribute 
is conneded with the fubjea by a caufe (or bafis) ta- 
ken from the faculty of knowledge, winch renders this 
conneaion neceffary : as, a body is heavy ; wood ts com- 
luflilh ; the three angles of a triangle are equal to two 

right angles. There are fynthefes a prion and a pojle- 

rtori; and the former being formed by experience, w.e 
have the fure means of avoiding deception. 

“ It is a problem, however, of the utmoft import¬ 
ance, to difcover how fynthetic judgments a prion are 
poflible. How comes it, for example, that we can af¬ 
firm that all the radii of a circle are equal, and that 
two parallel lines will never meet ? It is by ftudymg the 
forms of oar mind that we difcover the poflibility ot 
"making thefe affirmations* In all objeds there are 
things which mull neceflarily be thought (be fupplied 
by thought) ; as, for example, that there is afubjlance, an 

accident, a caufe, and certain effeSt. 

“ The forms of the underftanding are, quantity, qua¬ 

lity, relation, modality. . 
“ Quantity, Kant diftinguilhes into general,particular, 

and individual; quality, into affirmation, negation, infi¬ 

nite ; relation, into categoric, hypothetic, ■ and disjuu8tve ; 
and modality, into problematic, certain, and necejjary. 

•3 
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damental ideas a priori. Categoric* 
a Quantity, gives unity, plurality, totality. Quality, 8 

gives reality, negation, limitation. Relation, gives inhe¬ 

rence, fubjlance, caufe> dependence, community, reciprocity, 

Modality, gives poffibility, impoJfibiUly, exijlence, nothing, 
neceftty, accident. Thefe categories can only be'applied 
to experience. When, in the confideration of an ob- 
jed, we abftrad all that regards fenfation, there remain 
only the pure ideas of the underftanding, or the catego¬ 

ries, by which a thing is conceived as a thing. 

“ Pure reafon is the faculty of tracing our know- 
ledge a priori, to fubjed it to principles, to trace it 
from its neceffary conditions, till it be entirely with¬ 
out condition, and in complete unity. This pure 
reafon has certain fundamental rules, after which the 
neceffary connedion of our ideas is taken for the de¬ 
termination of the 6bjeds in themfelves ; an illufion 
which we cannot avoid, even when we are acquainted 
with it. We can conclude from what w? know to 
what we do not know ; and we give an 'objective rea¬ 
lity to thefe conclufions from an appearance which leads, 

us on. . . n . 
“ The writings of Kant are multifarious ; but it 

in his work entitled the Critique of Pure Reafon that fon^UFe ^ 
he has chiefly expounded his fyftem. This work is a 
treatife on a pretended fcience, of which Kant’s fcho- 

* jars confider him as the founder, and which has for its 
objeds the natural forces, the limits of our reafon, as the 
fource of our pure knowledge a priori,. the principles of all 

truth. Kant does not propofe to give even an expofi- 
tion of thefe branches of knowledge, but merely to 
examine their origin ; not to extend them, but to pre¬ 
vent the bad ufe of them, and to guard us1 againft error. 
He denominates this fcience tranjcendental criticifm ; be- 
caufe he calls all knowledge, of which the objed is not 
furnifiled by the fenfes, and which concerns the kind 
and origin of our ideas, tranfcendental knowledge. The 
Criticifm of Pure Reafon, which gives only the funda¬ 
mental ideas and maxims a priori, without explaining 
the ideas which are derived from them, can lead (fays 
Kant) to a complete fyftem of pure knowledge, which 
ought to be denominated tranfcendental philofophy, of 
which it (the Criticifm, See.) prefents the architectonic 

plan, i. e. the plan regular and well difpofed. 
“ The work entitled The Critique of Pure Reafon, 

is divided into feveral parts or fedions, under the ridi¬ 
culous titles of JEJlhetic tranfcendental; of tranfcendental 

logic ; of the pure ideas of the underjlanding; of the 

tranfcendental judgment ; of the paralogifm of pure reafon ; 

of the ideal tranfcendental; of the criticifm of fpeculative 

theologies ; of the difeipline of pure reafon,4 See, 15 
<< But to proceed with our abftrad of the fyftem. We cannot 

We know objeds only by the manner in which they 
affed us ; and as the impreflions which they make upon Jare in ‘ 
us are only certain apparitions or ^phenomena, it is im- themfelves?* 
poflible for us to know what an objed. is in itfelf. In 
confequence of this aflertion, fome have fuppofed that 
Kant is an ideahjl like Berkeley and fo many others, 
who have thought that fenfations are only appearances, 

and. 

(c) This is wonderful jargon; but the reader will refled that it is not ours. 
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(and that there is no truth but in our reafon ; but fuch 

is not the opinion of Kant (d). According to him, 
our underftanding, when it coniiders the apparitions or 
phenomena, acknowledges the exigence of the objects in 
thcmfelves, inafmuch as they ferve for the bafes of thofe 
apparitions ; though we know nothing of their reality, 
and though we can have no certitude but in experience. 

“ When we apply the forms of out underftanding, 
fuch as unity, totality, fubjlance, cafuality, exijlence^ to 
certain ideas which haVe no objedt in ppace and time, we 
make a fallacious and arbitrary application. All thefe 
forms can bear only on fenlible objedts, and not on the 
world of things in itfelf of which we can think, but 
which we can never know. Beyond things fenlible 
we can only have opinions or a belief of our reafon. 

Objective “ The motives to conlider a proportion as true, are 
and Tub- either objective, i. e. taken from an external objedt, fo 
jedtive that each man (hall be obliged to acknowledge them $ 
truths. an(j tj]en there is a truth evident and fufceptible of de- 

monfiration, and it may be faid that we are convinced: 

or the motives are fubjedive, i. e. they exift only in the 
mind of him who judges, and he ispetfuaded. 

Truth, then, eonlifts in the agreement of our no¬ 

tions with the objects, in fuch a manner as that all men 

are obliged to form the fame judgment; belief con- 

fifts in holding a thing for true in a fubjedive manner, 
in Confequence of a perfuafion which is entirely per- 

fonal,* and has not its bafis in an objedt fubmitted to ex- 
j perience. 

Belief. “ There is a belief of doctrine, of which Kant gives, 
as.an example, this afiertion—‘ there are inhabitants in 
the planets.’ We mull acknowledge (he adds) that 
the ordinary mode of teaching the exiftence of God be¬ 
longs to the belief of dodrine, and that it is the fame 
with the immortality of the foul. The belief of dodrine 

(he continues) has in itfelf fomething^^r/^ ; but it 
is not the fame with moral belief In moral belief there 
is fomething neceffary ; it is (fays he), that 1 fhould 
obey the law of morality in all its parts. The end is 
ftrongly eftablifhed ; and I can perceive only one condi¬ 
tion, by means of which this end may be in accord with 
all the other ends, i. e. that there is a God. I am certain 
that no man knows any other condition which can con- 
dudl to the fame unity of end under the moral law j 
which law is a law of my reafon. I will confequently 
believe certainly the cxijlence of God, and a future life ; 

becaufe this perfuafion renders immoveable my moral 
jg principles—principles which I cannot rejedl without 

Proof of rendering myfelf contemptible in my own eyes. I wifh 
j the exift- for happinefs, but I do not wifh for it without mora- 

enceof lity ; and as it depends on nature, I cannot wifh it with 
| ’God, &c. t}1£s condition, except by believing that nature depends 

on a Being who caufes this connexion between mora. 
lity and happinefs. This fuppofition is founded on the 
want (or necfpty) of my reafon, and not on my duty. 

“ We have, however, no certainty (fays Kant) in 
our knowledge of God, becaufe certainty cannot exifl 
except when it is founded on an objedl of experience. 
The philofopher acknowledges, that pure reafon is too 
weak to prove the exigence of a being beyond the 
reach of our lenfes. The necefiity of believing in God 
is therefore only fubjedive, although neceffary and ge¬ 
neral for all thofe beings who conform tu their duty. 
This is not knowlege, but only a belief of reafon, which 
fupplies the place of a knowledge which is impof- 
lible (e), 

“ The proofs of natural theology (fays our philo- 
fopherj taken from the order and beauty of the uni- 
verfe, See. are proofs only in appearance. They refolve 
themfelves into a bias of our reafon to fuppofe an Infi¬ 
nite Intelligence as the author of all that is poflible ; 
but from this bias it does not follow that there really is 
fuch an Author. To fay, that whatever ex ills muft have 
a caufe, is indeed a maxim a priori; but it is a maxim 
applicable only to experience, for one knows not how 
to fubjeft to the laws of our perceptions that which 
is abfolutely independent of them. It is as if we were 
to fay, that whatever exifts in experience muft have an 
experience; but the world, taken as a*«whole, is with¬ 
out experience as well as its caufe. It is much better 
to draw the proof of the exiftence of God from mora¬ 
lity, than to weaken it by fuch reafoning. This proof 
is relative. It vis impofiible to know that God exifts ; 
but we can comprehend how it is poflible to adl morally 
on the fuppofition of the exiftence (although incompre- 
henfible) of an intelligent Creator—an exiftence which 
practical reason forces theoretical reafon to 
adopt. This proof not only perfuades, but even a<fts oil 
the conviction, in proportion as the motives of our 
adlions are conformable to the law of morality. 

“ Religion ought to be the means of virtue and not 
its objedl. Man has not in himfelf the idea of religion as 
he has that of virtue. The latter has its principle in the 
mind ; it exifts in itfelf, and not as the means of happi¬ 
nefs ; and it may be taught without the idea of a God, 
for the pure law of morality is a priori. 

(< He who does good by inclination does not adt Morality* 
morally. The converfe of the principle of morality is 
to make perfonal happinefs the bafis (f) of the will. 
There are compafiionate minds which feel an internal 
pleafure in communicating joy around them, and who 
thus enjoy the fatisfadlion of others ; but their a&ions, 
however juft, however good, have no moral merit, and 
may be compared to other inclinations ; to that of 

Y y 2 honour 

(d) We muft requeft the reader to obferve that this is the language of our correfpondent. We have (hewn 
elfewhere, that Berkeley did not deny the reality of fenfations ; and we hope to fhew by and bye, that Kant is as 
much an idealijl as he was, if this be a fair view of the Critical Philofophy. 

(e) We have here again taken the liberty to alter the language of our correfpondent. He makes Kant fay, 
“ It is not this knowledge, but a belief of reafon, &c.but this is furely not the author’s meaning. From the 
context, it is apparent that Kant means to fay, that we have not, and cannot have, what can be properly called 
a knowledge of the exiftence of God, but only fuch a belief of his exiftence as fupplies the place of this impofiible 
knowledge. 

(f) This is a very abfurd phrafe. We fuppofe Kant’s meaning to be, that the principles of him whofe ac¬ 
tions and volitions are influenced by the profpedt of perfonal happinefs, are the reverfe of the pure principles oi 
Morality. 
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honour (for example), which, whilft it meets with that 
which is juft and ufeful, is worthy of praife and encou¬ 
ragement, but not of any high degree of efteem. Ac¬ 
cording to Kant, we ought not even to do good, either 
for the pleafure we feel in doing it, or in order to be 
happy or to render others happy ; for any one of thefe 
additions (perhaps motives) would be ernpyric, and in¬ 
jure the purity of onr morals. A reafonabie being 
ought to defire to be exempted from all inclinations, and 
never to do his duty but for his duty’s fake. 

“ We ought to a& after the maxims derived a priori 

from the faculty of knowledge, which carry with them 
the idea of neccfiity, and are independent of all expe¬ 
rience ; after the maxims which, it is to be wifhed, 
could be ere&ed into general laws for all beings en- 
dowed with reafon.” 

Futility of If this be a corredt view of the objedl and the re- 
this fyftem fu]ts Qf the critical pliilofophy, and the chara&er of 

him from whom we received it permits us not to doubt 
of its being nearly corre6t, we confefs ourfelves unable 
to difcover any motive which ftiould induce our coun¬ 
trymen, in their refearches after truth, to prefer the 
dark lantern 'of Kant to the luminous torch of Bacon. 
The metaphyfical reader will perceive, that, in this ab- 
ftradt, there is little which is new except the phrafeology; 
and that what is new is neither unitelligible or untenable. 

Of which The diftin&ion between knowledge a priori and 
thefunda- knowledge a pofhriori, is as old as fpeculation itfelf; 
mental and .the mode in which Kant illuftrates that diilin&ion 
principles differs not from the illuftrations of Ariftotle on the 

fame fubjeft. The Stagyrite talked of general forms, 

or formal caufes, in the mind, as well as the profeffor at 
Koenigfberg ; and he or his difciples (for we quote 
from memory) compared them to the form of the fta- 
tue in the rough block of marble. As that form is 
brought into the view' of the fpe&ator by the chiflel of 
the ftatuary, fo, faid the peripatetics, are the general 
forms in the mind brought into the view of confciouf- 
nefs by fenfation and experience. 

Such was the dodirine of Ariftotle and his difciples, 
and fuch feems to be the dodfrine of Kant and his fol¬ 
lowers ; but it is either a falfc do&rine, or, if it be true, 
a doctrine foohfhly exprefied. A block of marble is 
capable of being cut into any form that the ftatuary 
pleafes ; into the form of a man, a liorfe, an ox, an afs, 
a fifh, or a ferpent. Not one of thefe forms therefore 
can be inherent in it, or eftential to it, in oppofition to 
the reft ; and a general form, including all the animals 
under it, is inconceivable and impoffible. In like man¬ 
ner, the human mind is capable of having the ideas of a 
circle, a triangle, a fquare, of black, white, red, of four, 
fvveet, bitter, of the odour of a rofe, and the ftench of 
a dunghill, of .proportion, of mufieal founds, and of a 
thoufand other things. None of thefe. ideas therefore 
can be eftential to the mind in oppofition to the reft ; 

-and every man, who is not an absolute ftrangcr to the 
operations of his own intelledf, knows wrell that he 
cannot think of a thoufand things at once ; or, to ufe 
the language of philosophers, have in his mind a general 
idea, comprehending under it a thoufand things fo dif- 
cordant as colours and founds, figures, and fmells. If 
therefore Kant means to affirm, with Plato, that, pre¬ 
vious to all experience, there are aducilly in the mind 
general forms, or general ideas, to which fenfation, or 
experience, gives an opportunity of coming into view7, 

LOSOPHI 
he affirms what all men of reflexion know to be falfe. 
If he means only to affirm, what feems to have been 
the meaning of Ariftotle, that particular fenfations give 
occafion to the intelledl to form general ideas, he ex- 
preffes himfclf indeed very ftrangely ; but his dodtrine^ 
on this fubjedl differs not effentially from that of Locke 
and Reid, and many other eminent metaphyficians of 
modern times. Of abftradtion and general ideas we 
have given our own opinion elfewhere (See Metaphy¬ 

sics, Encycl. Part I. Chap, iv.), and (hall not here re¬ 
fume the fubjedl. 

But when Kant fays that his ideas a priori are uni- Improper 
verfal and neceffary, and that their converfe is impoffible, ufe of 
he feems by the word idea to mean what more accuratetermb> 
writers exprefs by the term proportion. There are in¬ 
deed two kinds of propofitions, of which both may be 
true, though the one kind expreffes neceffary and uni- 
verfal truths, and the other fuch truths as are contin¬ 
gent and particular. (See Metaphysics, EncycL 

Part I. Chapter vii.) Propofitions diredlly contrary to 
tliofe which exprefs particular and contingent truths* 
may be eafily conceived ; whilft fuch as are contra¬ 
ry to neceffary and univerfal truths are inconceive- 
able and impoffible ; but we doubt whether any idea, 

in the proper fenfe of the word, has a contrary or, as 
he expreffes it, a converfe. Nothing is not contrary to 
fubjlance, nor black contrary to white, nor four contrary 
to fweet, nor an inch contrary to an ell. Nothing is 
the negation of fubftance, and black, the negation of 
white ; four is different from fweet, and an inch is lefs 
than an ell; but between thefe different ideas we perceive 
no contradidlion. 

That Kant ufes the term idea inftead of propofition9, 
or fome word of flmilar import, is farther evident from 
his inftances of the houfe on fre, and the manner ill 
which we learn that any two bodies added to any two 
other bodies will conftantly make, the fum of four bo¬ 

dies. If it be his will to ufe the terms a priori and a 

poferiori in the fenfe in which other metaphyficians ufe 
the terms neceffary and contingent, we can make no other 
object ion to his diftindlion between thefe two propofi¬ 
tions, but that it is expreffed in very improper lan¬ 
guage. The houfe might certainly be on fre or not on 
fire ; but twice two bodies muf always make the fum 
of four bodies, and cannot poftibly make any other fum. 

The truth of this laft propofition (he fays) we can¬ 
not have learned from experience, becaufe experience, 
being always limited, cannot poffiblv teach us what is. 
necefary and univerfal. But this is egregious trifling. 
The experience employed here is not limited. A child 
unqueftionably learns the import of the terras of nu¬ 
meration, as he learns the import of all other terms, by 
experience. By putting two little balls to two little 
balls, he learns to call the fum four balls. After two 
or three leflbns of this kind with different bodies, his 
own reflcdlion fuggells to him, that the fum four has 
no dependance upon the ffiape or confidence of the bo¬ 
dies, bnt merely upon the individuality of each or their 
numerical difference ; and individuality, or numerical 
difference, is as completely exemplified in two bodies 
of any kind as in two thoufand. 

All the truths of pure mathematics (fays Kant) are with 
a priori. If he means that they are all neceffary, and confe- 
that the contrary of any one of them is inconceivable,quences, 
he affirms nothing'but what is true, and has been known 

to 
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to all mathematicians thefe two thoufand years. But, 
if he means that they are innate truths, not difeovered 
by induction or ideal meafurement, his meaning is de- 
monftrably falfe. (See Induction in this Supplement.) 

When he fays, that it is not experience which dil'covers to 
us that we (hall always have the furface of the pyramid, 
by multiplying its bafe by the third part of its height, 
he is right, if by experience he means the actual mea¬ 
furement of all pofiible pyramids ; but furely he cannot 
mean that the truth of this meafurement is innate in 
the mind, for it is in faCl not a true but a falfe mea¬ 
furement (g). The bafe of a pyramid multiplied by 
the third part of its height gives, not the furface, but 
the folid contents of the pyramid ; and he who under- 
ltands the propofition on which this truth is immediate¬ 
ly built, knows perfectly that Euclid proved it by a 
feries of ideal meafurements of thofe particulars in which 
all pyramids riecelfarily agree. 

Kant feems often to confound fenfation with expe¬ 
rience ; and if by experience he means fenfation, when 
he fays that pure knowledge, a priori, is that which is 
abfolutely without any mixture of experience, he talks 
nonfenfe ; for the moft fpiritual notions which men can 
form are derived from the operations of the mind on 
ideas of fenfation. To the reil of the paragraph, re- 
fpeCting pure knowledge, we have hardly any objection 
to make. Locke, the great enemy of innate ideas, 
taught, before Kant was born, that our knowledge de¬ 
pends upon our organization and jthe faculties of our 
minds, as much as upon impreflions made on the fenfes 
ab extra; that if our organs of fenfe were different 
from what they are, the taile of fugar might be bitter, 
and that of wormwood fweet ; and that if we had not 
memory, and could not modify and arrange our ideas, 
all progrefs in knowledge would be impoffible. 

When our author talks of time andfpace as the two. 
efiential forms of the mind, we are not fure that we 
underfland him. We have fhewn elfewhere, that a 
confcious intelligence may be conceived which has no 
ideas either of fpace or of time (fee Metaphysics, 

Encycl. n° 182, &c. and 209, See.) ; and he who can 
affirm, that if extenfion were known to us only by ex> 

pirience, it would be poffible to conceive fenfible obje&s 
without fpace, has never attended to the force of what 
philofophers call the ajfotiaiion of ideas of the mind. But 
what is here meant by fenfible objeCts ? Are they ob¬ 
jects of touch, tafte, or fmell ? ObjeCts of touch cannot 
indeed be conceived without fpace; but what extent of 
fpace is fuggefted by the tafle of fugar or the odour of 
a rofe ? 

When Kant talks of the form fpace enabling us to 
attribute to external objects impenetrability, mobility, &c. 
lie talks at random ; and another man may, with as 
much propriety, and perhaps more truth, affirm the 
converfe of his propofitions, and fay, that it is the im> 
penetrability and mobility, See. of external objects that 
enable us to form the idea called fpace, and the fuecef- 
fion of fome objects^ compared with the permanence of 
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others, that enables us to form the notion or mode call¬ 
ed time. 

On the two or three next paragraphs it is not worth 
while to detain the reader w ith many remarks. They 
abound with the fame uncouth and obfeure phrafeolo- 
gy, and the fame idle diflindfions between ideas a priori 

and a pojleriori. In n° 11. he affirms, that the three ^ 
following propofitions (a body is heavy, wood is combuf i0gic# 
tible, and the three angles of a triangle are equal to two 

right angles) are all neerflary judgments. In one fenfe 
this affirmation is true, and in another it is falfe. We 
cannot, without fpeaking unintelligibly, give the name 
body to any lubftance which is not heavy ; and wTe are 
not acquainted with any kind of ^vood which is not com- 
buflible ; but fureiy it is not impoffible to conceive a 
fubftance extended and divifible, and yet not heavy, to 
which the name body might be given without abfurdity, 
or to conceive wood as incombul\ible as the mineral 
called ajbejlos. That the three angles, however, of a 
plane triangle can be either mere or lefs than equal to 
two right angles, is obvioufly impoffible, and mufl be 
perceived to be fo by every intelligence from the Su¬ 
preme down to the human. The three proportions, 
therefore, are not of the fame kind, and (hould not 
have been clafTcd under the fame genus of ncctjfary fyn- 
thetic judgments. 

In the critique of pure reafon, Kant feems to teach 
that all demonllrative feienee mufl proceed from gene¬ 
ral principles to particular truths. Hence his forms of 
the underflanding, and his categories, which, according 
to one of his pupils*, “ lie in our underflanding as* Dr Wit 

pure notions a priori, or the foundation of all our know-^* 
ledge. They are neceffary forms, radical notions, of 
which all our knowledge mufl be compounded.” But 
this is direCtly contrary to the progrefs of the human 
mind, which, as we have fhewn in the article Induc¬ 

tion, already referred to, proceeds, in the acquifition 
of Cvery kind of knowledge, from particular truths to 
general principles. This tranfcendcntal philofophy of 
Kant’s, therefore, inverts the order of nature, and is as 
little calculated to promote the progrefs of fcience as 
the fylogiflic fyflem of Ariflotle, which was likewife 
built on categories or general forms. His tranfcendental 

ajlhetic, which, according to Dr Willich, is the know¬ 
ledge a priori of the rules of fenfation, feems to be a 
contradictory expreffion, as it implies that a man may 
know the laws of fenfation, without paying the fmalleft 
attention to the organs of fenfe. 

That we know objeCts only by the manner in which 
they affcCt us, and not as they are in themfelves, is a 
truth admitted, we believe, by all philofophers, and 
certainly by Locke and Reid ; but when Kant fays 
that we know nothing of the reality of the objeCts 
which affeCt our fenfes, he feerns to be fingularly para¬ 
doxical. Berkeley himfelf, the moil ingenious idealift 
perhaps that ever wrote, contends ilreiiuoufly for the 
exiftence of a caufe of our fenfations diftinCt from our 
own minds; and becaufe he thinks inert matter a caufe 

inadequate 

(g) This may look like cavalling, as the blunder may be either Kant’s or our correfpondent’s, though neither 
of them can be fuppofed ignorant of the method of meafuring the furface of a pyramid. We allure the reader,,, 
however, that we do not mean to cavil. We admit that both Kant and our correfpondent know perfectly well 
how to meafure the furface of a pyramid ; but had that knowledge been innate in their minds, we cannot con¬ 
ceive the pofllbility of their falling into the blunder. The blunder, therefore, though the offspring of mere in¬ 
advertence, feems to be a complete confutation of the doCtrine. 
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inadequate to thi9 efTeft, he concludes, that every fen- 
fation of which we are confcious is a proof of the im¬ 
mediate agency of the Deity. But Kant, as we (hall 
perceive by and bye, makes the exigence of God and 
of matter equally problematical. Indeed he fays ex- 
prefsly, that beyond things fenfible vve can only have 
opinions or belief; but things fenfible, as every one 

*6 knows, are nothing more than the qualities of objedts. 

ofCthe fCf ^ feem that the greater number of wonders 
tem to- which Kant has found in our primitive knowledge and 
wards athe-in the faculties of our mind, the greater number of 
ifm. proofs ought he to have found of the exidence and at¬ 

tributes of one Fird Caufe : but fo far is this from be¬ 
ing the cafe, that we have feen him reding the evi¬ 
dence of this mod important of all truths, either upon 
the moral fenfe, which our paflions and appetites fo ea- 
fily alter, or upon the intuitive perception of abjlratt 

moral reftitude ; a perception which thoufands, as vir¬ 
tuous and as profound as he, have confidered as impof- 
lible. Our philofopher’s proof of a God is nothing 
more than his perfuafion that liappinefs is connedted 
with virtue by a being upon whom nature depends ; 
and he fays exprefsly, that this proof carries convidtion 
to the mind in proportion as the motives of a man’s ac¬ 
tions are conformable to the law of morality. This be¬ 
ing the cafe, the reader cannot be much furprifgd, when 
he is' informed that feveral of Kant’s difciples on the 
continent have avowed themfelves Atheids or Spino- 
zids. We have elfewhere (fee Illuminati, nQ 37.) 
mentioned one of thofe gentlemen who was lately dif- 
mided- from his pfofeflorial chair in the Univerfity of 
Jena, for making God nothing more than an abjlratt 

idea, derived from our relations with the moral world. 
His fuccelfor, a Kantift likewife, when it was told in 
his prefence, that, during one of the maffacres in Paris, 
David the Painter fat with his pencil in his hand, en¬ 
joying the fufferings of the unfortunate wretches, ^nd 
trying to paint the expreffions of their agonies, exclaim¬ 
ed—“ What force of charadter ! What fublimity of 
foul 1” That this wretch mud be an Atheid, likewife, 
follows of courfe from Kant’s principles ; for it is not 
conceivable that he perceives any connexion between 
happinefs and virtue. 

That Kant is an atheid himfelf, we have not learn¬ 
ed, though his dodtrine leads thus naturally to atheifm, 
and though in his work called Tugend Lehre, page 
180, he makes the following drange obfervation upon 
oaths : “ As it would be abfurd to fwear-that God 
exids, it is dill a quedion to be determined, whether an 
oath would be podible and obligatory if one were to 
make it thus—Ifnvear on the fuppojition that God exijls. 

It is extremely probable (fays he), that allJincere oaths, 
taken with refection, have been taken in no other 
fenfe 1” 

It is not our intention to plunge deeper into this 
mire of atheifm, or to enter into a formal confutation 
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of the detedable dodtrines which have been dragged 
from its bottom. Enough has been faid elfewhere to 
convince the theoretical reafon of the found minds of 
our countrymen of the exidence of one omnipotent, in¬ 
finitely wife, and perfedtly good Being, the author and 
upholder of all things (Sec EncycL Metaphysics, 

Part III. Chap. vi. and Theology, Part I. Sedt. 1.) 
It may not, however, be altogether ufelefs to point out 
to the reader how completely Kant confutes himfelf, 
even in the fliort abdradt that we have given of his 
fydem. ^ 27 

Among his categories, or fundamental ideas, which Kant con- 
are necejfarily formed in the mind, he exprefsly reckonsfutes him- 
cclufe and ejfefi : but in various articles of this work, itfcl£* 
has been proved beyond the pofiibility of contradidtion, 
that no fenfible objedt is the true metaphyfcal caufe of 
any one event in nature ; and indeed Kant himfelf is at 
much pains to (hew that his categories or ideas a priori 

arc not ideas of fenfation. There mud therefore, upon 
his own principles, be Caufes which are not the objedts 
of fenfe or experience ; and by tracing thefe caufes back¬ 
ward, if there be a fucceflion of them, we mud arrive 
at one felf-exident caufe, by a demondration as com¬ 
plete as that by which Euclid proves the equality of 
the three angles of a plane triangle to two right angles. 
We have no other evidence for the truth of geometrical 
axioms than the laws of human thought, which compel 
us to perceive the impofiibility of fuch propofitions be¬ 
ing falfe. According to our philofopher, we have the 
very fame evidence for the reality of caufes and effedts 
which are not the objedts of fenfe. The confequence 
is obvious. 13 

Kant’s political opinions are faid to be tolerably mo-Hb mora- 
derate, though he betrays, what we mud think, an ab-5lty 1S ex 
furd confidence in the unlimited perfectibility of the hu-tiava^ant* 
man mind. On his morality our valued correfpondent 
has bedovved a much larger fhare of his approbation 
than we can allow it of ours. Kant feems to contend, 
that the adtions of men fhould be directed to no en l 
whatever ; for he exprefsly condemns, as an end of ac¬ 
tion, the purfuit either of our own happinefs or of the 
happinefs of others, whether temporal or eternal ; but 
actions performed for no purpofe are furely indications 
of the very effence of folly. Such adtions are indeed 
impoffible to beings endued with reafon, padions, and 
appetites ; for if there be that beauty in abdradt virtue, 
for which Kant and the Stoics contend, it cannot be 
but that the virtuous man mud feel an internal plcafure 
when he performs a virtuous adtion, or refledts upon his 
pad condudt. He who makes his temporal intered the 
foie rule of his condudt, has indeed no pretentions to 
the character of a virtuous man ; but as the morality 
of the gofpel has always appeared to us fufficiently pure 
and dilintereded, we think a man may, without devia¬ 
ting into vice, have refpedt unto “ the recompence of 
future reward.” 

P H O P H O 
rus PHOSPHORUS (See Chemistry Index, Supple- 1. Phofphorus adminidered internally in confump- Phofph0- 

i|; * *mentA lias lately been employed as a medicine by Al- live difeafes appears to give a certain degree of adlivity rus. 
phonfus Leroi, profedor at the Medical School of Paris, to life, and to revive the patients, without railing their ' 
Its effedts, in a variety of cafes, are thus deferibed in pulfe in the fame proportion. The author relates fe- 
the Bulletin de la Societe Philomatique, 1798. veral indances that occurred to him in the courfe of his 

pradtice ; 
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pfcofpho- pra&fce ; one of which is as follows : Being called to at 

, fllfi* tend a woman, at the point of death, who was quite 

worn out by a confumptive diforder, with which (he 

had been afflidled for three years, in compliance with 

the earned defire of her hufband, who requeded him to 

give her fome medicine, lie compofed one of a portion 

of fyrnp diluted with water, in which a few dicks of 

pholphorus had been kept. Next day the woman found 

herfelf much better. She was revived for a few days ; 

and did not die till about a fortnight after. 

2. Ho himfelf, as he acknowledges, was fo impru¬ 

dent as to take two or three grains of folid phofphorus 

combined only with treacle, and experienced the mod 

dreadful fymptoms. At firft he felt a burning heat in 

the whole region of the ftomach. That organ feemed 

to be filled with gas which efcaped by the mouth. Be¬ 

ing dreadfully tormented, he tried to vomit, but in 

vain ; and found relief only by drinking cold water from 

time to tinfe. His uneafy fenfations were at length al¬ 

layed : but next morning he feemed to be endowed 

with an adonifhing mufcular force, and to be urged, 

with an almod irrefidible impulfe to try its energy. 

The effedt of this medicine at length ceafed, adds the 

author, a la fuite d’uti priapifme violent. 

3. In many cafes the author employed, and dill em¬ 

ploys, phofphorus internally, with great benefit, to re- 

dore and revive young perfons exhauded by excefTes. 

He divides the phofphorus into very fmall particles, by 

fhaking it in a glafs filled with boiling water. He 

continues to fhake the bottle, plunging it into cold wa¬ 

ter, and thus obtains a kind of precipitate of phofpho¬ 

rus, exceedingly fine, which he bruifes flowly with a 

little oil and fugar, or afterwards employs as liquid 

eledluarv, by diluting the whole in the yoke of an egg. 

By means of this medicine he has effedled adonifhing 

cures, and redored the drengthof his patients in a very 
fhort time. 

4. In malignant fevers the ufe of phofphorus internally, 

to check the progrefs of gangrene, has fucceeded be¬ 

yond expedition. The author relates feveral indauces. 

Pelletier told him, that having left, through ne¬ 

gligence, fome phofphorus in a copper bafon, that metal 

was oxidated, and remained fufpended in the water. 

Having thoughtlefsly thrown out the water in a fmall 

court in which ducks were kept, thefe animals drank 

of it, and all died. Mats le male (fays the author) 

couvrit toutes fes femelles jufque au dernier injlant de fa 

vie. An obfervation which accords with the effedl ex¬ 
perienced by the author. 

6. The author relates a fa£l which proves the ado¬ 

nifhing divifibility of phofphorus. Having adminifter- 

ed to a patient fome pills, in the compofition of which 

there was not more than a quarter of a grain of phof¬ 

phorus, and having had occafion afterwards to open 

the body, he found all the internal parts luminous ; and 

even the hands of the perfon who had performed the 

operation, though wafhed and well dried, retained a 
phofphoric fplendor for a long time after. 

7. The phofphoric acid, employed as lemonade, has 

been ferviceable to the author in the cure of a great 
number of difeafes. 

8. Leroi allures us that he oxidated iron with phof¬ 

phorus, and obtained, by the common means, a white 

oxide, almod irreducible,, which he thinks may be em¬ 

ployed with advantage in the arts, and particularly in 

ter. 
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painting with oil, and in enamel, inflead of the white Phofpho- 

oxide of lead. This white oxide of iron occafioned >rUs 
violent retchings to the author, who ventured to place * lor< me“ 

a very fmall particle of it 011 his tongue. He does not 1 

hefitate, therefore, to confider this oxide as a terrible 

poifon. He was not able to reduce it but by fixed 
alkali and the glafs of phofphorus. 

9. I he author afferts that, by means of phofpho¬ 

rus, he decompofed and feparated from their bafes the 

fulphuric, muriatic, and nitric acids ; that by help of 

the phofphoric acid he tranfmuted earths ; and that 

with calcareous earth he can make, at pleafure, confi- 

derahle quantities of magntfia. He declares, that to 

his labours on pholphorus he is indebted for procefies 

by which he efTedls the diflipation (opere la friie^j of 

rubies, the fulion of emeralds, and the vitrification of 
mercury. 

We agree with the editor of the refpedlable Mifcel- 

lany *, from which wre have immediately taken this ar-* Pbilofo- 

tide, that Britifh pradlitioners will do well to ufe their^^f^ Ma- 

wonted caution in the application of fo powerful a re-voTii* 
medy. Indeed we confider it as fo very hazardous a 

remedy, that we had refolved to make no mention of 

it, till we found it tranferibed into various journals, both 

foreign ard domeftic, and thence began to fufptdl that 

we might he accnfed of culpable negligence, were we 

to pafs unnoticed what had at traded the attention of 

fo many of our fellow-labourers in the field of fcience. 

Phosphorus, in aftronoiny, is the morning liar, or 

the planet Venus, when (he rifes before the fun. The 

Latins call it Lucifer, the French Etoilc de berger, and. 
the Greeks Phofphorus. 

PHOTOMETER, an apparatus for meafuring the 
intenfity of light, and likewiie the tranfparency of the 

medium through which it pafTes. Inflruments for this 
purpofe have been invented by Count Rumford, M. 

de SaufTure, that eminent mathematician and pliilo- 

fopher Mr John Lellie, and others. We (ball content 

ourfelves with deferibing in this place the photometer of 

Count Rumford, and the infuument to which SaufTure 

gives the name of diaphancmeter. Mr Lefhe’s is indeed 

the fimpleft inftrumenL of the kind of which we have 

anywhere met with a defeription ; but it meafures only 

the momentary intenfities of light ; and he who vviflies 

to be informed of its conftrudtion, will find that infor¬ 

mation in the third volume of Nichulfon’s Philofophical 
Journal. 

Count Rumford, when making the experiments which 

we have noticed in the article Lamp (Supfil.), was led, 

flep by fiep, to the conftrudtion of a very accurate pho¬ 

tometer , in which the fhadows, inflead of being thrown 

upon a paper fpread out upon the wainfeot, or fide of 

the room (See page 64 of this volume), are projedled 

upon the infide of the back part of a wooden box 74. 

inches wide, 104 inches long, and 3J inches deep, in 

the clear. The light is admitted into it through two 

horizontal tubes in the front, placed fo as to form an 

angle of 60° ; their axes meeting at the centre of the 

field of the inflrument. In the middle of the front of 

the box, between thefe two tubes, is an opening thro’ 

which is viewed the field of the photometer (See fig. Plate XLU 

I.). This field is formed of a piece of white paper, 

which is not fattened immediately upon the infide of 

the back of the box, b.ut is patted upon a fmall pane 

of very fine ground glafs 5 and this glafs, thus covered, 
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photome- is let down into a groove, made to rccive it, in the 

ter. back of the box. The whole infide of the box, except 

*---' the field of the inftrument, is painted of a deep black 
dead colour. To the under parts of the box is fitted a 

ball and focket, by which it is attached to a Hand 

which fupports it; and the top or lid of it is fitted 

with hinges, in order that the box may be laid quite 

open, as often as it is necefTary to alter any part of the 

machinery it contains. 
The Count had found it very inconvenient to com¬ 

pare two fhadows projected by the fame cylinder, as 

thefe were either necefiarilv too far from each other to 

be compared with certainty, or, when they were near¬ 

er, were in part hid from the eye by the cylinder. To 

remedy this inconvenience, he now makes ufe of two 

cylinders, which are placed perpendicularly in the bot¬ 

tom of the box juft deferibed, in a line parallel to the 

back part of it, diftant from this back 2^ inches, and 

from each other 3 inches, meafuring from the centres 

of the cylinders; when the two lights made ufe.of in 

the experiment are properly placed, thefe two cylinders 

projeCl four fhadows upon the white paper upon the in¬ 

fide of the back part of the box, or the fcld of the in¬ 

ftrument ; two of which fhadows are in contad, pre- 

cifely in the middle of that field, and it is thefe two 

alone that are to be attended to. To prevent the at¬ 

tention being diftra&ed by the prefence of unneceffary 

obje&s, the two outfide fhadows are made to difappear ; 

which is done by rendering the field of the inftrument 

fo narrow* that they fall without it, upon a blackened 

furface, upon which they are not vifible. If the cy¬ 

linders be each T4^ of an inch in diameter, and 2-rV inches 

in height, it will be quite fufficient that the field be 

2ts inches wide ; and as an unnecefTary height of the 

field is not only ufefefs, but difadvantageous, as a large 

furface of white paper not covered by the fhadows pro¬ 

duces too ftrong a glare of light, the field ought not to 

be more than T\s of au inch h'glier tlian the t0Ps of 
the cylinders. That its dimenfions, however, may be 

occaiionally augmented, the covered glafs fhould be 

made inches long, and as wide as the box is deep, 

viz. 3^ inches; fince the field of the inftrument can be 

reduced to its proper fizc by a fereen of black pafteboard, 

interpofed before the anterior furface of this covered 

glafs, and *reiting immediately upon it. A hole in this 

pafteboard, in the form of an oblong fquare,. ir7^ inch 

wide, and two inches high, determines the dimenfions, 

and forms the boundaries of the field. This fereen 

fhould be large enough to cover the whole infide of the 

back of the box, and it may be fixed in its place by 

means of grooves in the fides of the box, into which it 

may be made to enter. I he pohtion of the opening 

above mentioned is determined, by the height of the 

cylinders ; the top of it being -rV of an inch higher 

than the tops of the cylinders ; and as the height of it 

is only two inches, while the height of the cylinders is 

inches, it is evident that the fhadows of the lower 

parts of the cylinders do not enter the field. No in¬ 

convenience ariies from that circumftance ; on the con¬ 

trary, feveral advantages are derived from that arrange¬ 

ment. 
That the lights may be placed with facility and pre- 

cifion, a fine black line is drawn through the middle of 

the field, from the top to the bottom of it, and another 

(horizontal) line at right angles to it, at the height of 

the top of the cylinders. When the tops of the fha*> 

dows touch this laft mentioned line, the lights are at St Photome- 
proper height : and farther, when the two fhadows are w. 

in contact with each other in the middle of the fiftd, 
the lights are then in their proper directions. 

We have faid that the cylinders, by which the fha¬ 

dows are projected, are placed perpendicularly in the 

bottom of the box ; but as the diameters of the fhadows 

of thefe cylinders vary in fome degree, in proportion as 

the lights are broader or narrower, and as they arc 

brought nearer to or removed farther from the photo¬ 

meter, in order to be able in all cafes to bring thefe fha¬ 

dows to be of the fame diameter, which is very advan¬ 

tageous, in order to judge with greater facility and cer¬ 

tainty when they are of the fame denfity, the Count 

renders the cylinders moveable about their axes, and 

adds to each a vertical wing \ J of an inch wide, of 

an inch thick, and of equal height with the cylinder 

itfelf, and firmly fixed to it from the top to the bot¬ 

tom. This wing commonly lies in the middle of the 

fhado\y of the cylinder, and as long as it remains in that 

fituation it has no effeCt whatever ; but when it is ne- 

ceffary that the diameter of one of the fhadows be in- 

creafed, the correfponding cylinder is moved about its 

axis, till the wing juft deferibed, emerging out of the 

fhadow, and intercepting a portion of light, brings the 

ftiadow projected upon the field of the inftrument to 

be of the width or diameter required. In this opera¬ 

tion it is always necefiary to turn the cylinder outwards, 

or in fuch a manner that the augmentation of the 

width of the fhadow may take place on that fide of it 

which is oppofite to the fhadow correfponding to the 

other light. The necefiity for that precaution will ap¬ 

pear evident to any one who has a juft idea of the in¬ 

ftrument in quefliou, and of the manner of making ufe 

of it. They are turned likewife wi'hout opening the 

box, by taking hold of the ends of their axes, which 

projtCt below its bottom. 

As it is abfolutely necefiary that the cylinders fhould 

conftantly remain precifely perpendicular to the bottom 

of the box, or parallel to each other, it will be beft to 

confti uCt them of brafs ; and, inftead of fixing them im¬ 

mediately to the bottom of the box (which, being of 

wood, may warp), to fix them to a ftrong thick piece 

of well-hammered plate brafs ; which plate of brafs may 

be afterwards fattened to the bottom of the box by 

means of one ftrong ferew. In this manner two of the 

Count’s beft inftruments are conftruCted ; and, in order 

to fecure the cylinders (till more firmly in their vertical 

poiitions, they are furnifhed with broad flat rings, or 

projections, where theyr reft upon the brafs plate ; which 

rings are ^ of an inch thick, and equal in diameter to 

the projection of the wing oFithe cylinder, to the bot¬ 

tom of which they afford a firm fupport. Thefe cy¬ 

linders are likewife forcibly pujhed, or rather pulled, 

againlt the brafs plate upon which they reft, by means 

of comprefied fpiral fpriugs placed between the under 

fide of that plate and the lower ends of the cylinders. 

Of whatever material the cylinders be conftruCted, and 

whatever be their forms or dimenfions, it is abfolutely 

necefiary that they, as well as every other part of the 

photometer, except the field, fhould be well painted of 

a deep hlack dead colour. 

In order to move the lights to and from the photo¬ 

meter with greater eafe and precifion, the obferver 

fhould provide two long and narrow, but very ftrong 

and fteady, tables; in the middle of each of which 

there 
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Phfitome. there is a ftraight groove, in which a Hiding carriage, 

ter- upon which the light is placed, is drawn along by 

~' ~v''~ means of a cord which is faftened to it before and be¬ 

hind, and which, palling over pulleys at each end of 

the table, goes round a cylinder ; which cylinder is fur- 

liifhed with a winch, and is fo placed, near the end of 

the table adjoining the photometer, that the obferver 

can turn it about, without taking his eye from the field 
of the inflrnment. 

Many advantages are derived from this arrangement: 

Pirfl, the obferver can move the fights as fie finds nc- 

ceffary, without the help of ail affiflant, and even with¬ 

out removing his eye from the fhadows ; fecondly, each 

light is always precifely in the line of diredtion in which 

it ought to be, in order that the fhadows may be in 

contad in the middle of the vertical plane of the pho¬ 

tometer ; and, thirdly, the Hiding motion of the lights 

being perfectly foft and gentle, that motion produces 

little or no effedt upon the lights themfelves, either to 
increafe or diminifh their brilliancy. 

Thefe tables mult be placed at an angle of 60 de¬ 

grees from each other, and in fiich a fitnation, with re- 

fpedt to the photometer, that lines drawn through their 

middles, in the diredlion of their lengths, meet in a 

point exadUy under the middle of the vertical plane or 

field of the photometer, and from that point the diftan- 

ces of the lights are meafured ; the fides of the tables 

being divided into Englifh inches, and a vernier, {hew¬ 

ing tenths of inches, being fixed to each of the Hiding 

carriages upon which the lights are placed, and which 

are fo contrived that they may be raifed or lowered at 

pleafure ; fo that the lights may be always in a hori¬ 

zontal line with the tops of the cylinders of the photo¬ 
meter. 

In order that the two long and narrow tables or plat¬ 

forms, juft deferibed, may remain immoveable in their 

proper pofitions, they are both firmly fixed to the fland 

which fupports the photometer; and in order that the 

motion of the carriages which carry the lights may be 

as foft and gentle as pofiible, they are made to Hide 

upon parallel brafs wires, 9 inches afunder, about T\s- of 

an inch in diameter, and well polifhed, which are flretch- 

ed out upon the tables from one end to the other. 

The ftru&ure of the apparatus will be clearly under- 

flood by a bare infpedion of Plate XLI. where fig. 1. 

is a plan of the infide of the box, and the adjoining 

parts of the photometer. Fig. 2. Plan of the two 

tables belonging to the photometer. Fig. 3. The box 

of the photometer on its fland. Fig. 4. Elevation of 

the photometer, with one of the tables and carriages. 
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fome fteady light, of a proper degree of {Length for Ph.f-.me. 
that purpofe, be affumed as a ftandard by which all <er. 

others may be compared. Our author found a good ' 

Argand’s lamp much preferable for this purpofe to any 

ot er lamp or candle whatever. As it appears, he 

lays, from a number of experiments, that the quantity 

of light emitted by a lamp, which burns in the fame 

manner with a clear flame, and without /mote, is in all 

caies as the quantity of oil confumed, there is much 

reafon to fnppofe, that, if the Argand’s lamp be fo ad¬ 

justed as always to confume a given quantity of oil in a 

g'ven time, it may then be depended on as a juft (land- 
ard of light. 

. In. “rdei; to abridge the calculations neceffary in thefe 
inquiries, it will always be advantageous to place the 

(landard-lamp at the diftance of too inches from the 

photometer, and to affume the iutenlity of its light at 

its fource equal to unity; in this cafe (calling this ftand¬ 

ard light A, the intenfity of the light at its fource 

— x — 1» and the diftanec of the lamp from the field 
of the photometer = m = t oo), the intenfity of the 

illumination at the field of the photometer (= (See 

Lamp, p. 67. of this volume) will be exprefled by the 

fraction ! and the relative intenfity of 

any other light which is compared with it, may be 

ftmnd by the following proportion : Calling this light 

B> putting y — its intenfity at its fource, and n — its 

diftance from the field of the photometer, expreffed in 

Englifh inches, as it is — = 
n% m as was fhewn in the 

article Lamp referred to ; or, inftead of writing it* 

value = ^ W'H be ^ — -nsiuvi and confequent. 

ly y is to 1 as n* is to 10000 ; or the intenfity of the 

light B at its fource, is to the intenfity of the ftandard 
light A at its fource, as the fquare of the diftance of 

the light B from the middle of the field of the inftru- 

ment, exprefled in inches, is to 10000 ; and hence it is 

y = 

Or, 
IOCOO- 

if the light of the fun, or that of the moon, be 

compared with the light of a given lamp or candle C, 

tlie refult of fuch companfon may beft be exprefled in 

words, by faying, that the light of the celeftial luminary 

in queftion, at the furface of the earth, or, which is the 

fame thing, at the field of the photometer, is equal to 

"...—  ..- Y‘ “>■“ >-a..mScs. the light of the given lamp or candle, at the dijlance 
Having lufnciently explained all the efTential parts found by the experiment; or, putting a ~ the intenfity 
this Dhotometer. it remains fnr ns to crivt* of the Kcrbf of t-ln'o lnmn C* r__ _i • of this photometer, it remains for us to give fome ac¬ 

count of the precautions neceffary to be obferved in 

ufing it. And, firft, with refpeft to the diftance at 

which lights, whofe intenfities are to be compared, 

fhould be placed from the field of the inftrument, the 

ingenious and accurate inventor found, that when the 

weakeft of the lights in queftion is about as ftrong as a 

common wax-candle, that light may moft advantageoufly 

be placed from 30 to 36 inches from the centre of the 

field ; and when it is weaker or ftronger, proportionally 

nearer or farther off. When the lights are too near, 

the fhadows will not be well defined ; and when they 
are too far off, they will be too weak. 

It will greatly facilitate the calculations neceffary in 

drawing conclufions from experiments of this kind* if 
Suppl. Vox,. II. Part I. 

of the light ot this lamp C at its fource, and p — its 

diftance, in inches, from the field, when the fhadows 

correfponding to this light, and that correfponding to 
the celeftial luminary in queftion, are found to be of 

equal denfities, and putting a =z the intenfity of the 

rays of the luminary at the furface of the earth, the re¬ 

fult of the experiment may be expreffed thus, s — 1; 
P2 

or the real value of a being determined by a particular 

experiment, made exprefsly for that pu-pofe with the 

ftandard-lamp, that value may be written infter.d of it. 

When the ftandard-lamp itfelf is made ufe of, inftead" 
of the lamp C, then the value of A will be i. 

The Count’s firft attempts with his photometer were 

to determine bow far it might be pofiible to afeertain, 

Z z by 
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photome- by direft experiments, the certainty of the affumed law 

ter. of the diminution of the intenfity of the light emitted 

' by luminous bodies ; namely, that the intenfity of the 

Jicrht is everywhere as the fquares of the diftanees from 

the luminous body inverfely. As it is obvious that this 

law can hold good only when the light is propagated 

through perfectly transparent fpaces, fo that its inten- 

fUv is weakened merely by the divergency of its rays, 

be inftituted a fet of experiments to afcertain the tranf- 

parency of the air and other mediums. 
With this view, two equal wax candles, well trim¬ 

med, and which were found, by a previous experiment, 

to burn with exaftly the fame degree of brightnefs, 

were placed together^ on one fide, before the photome¬ 
ter, and their united light was counterbalanced by the 

light of an Argand’s lamp, well trimmed, and burning 

very equally, placed on the other fide over againft them. 

The lamp was placed at the diftance of ico inches from 

the field of the photometer, and it was found that the 

two burning candles (which were placed as near toge¬ 

ther as pofiible, without their flames affefting each 

other by the currents of air they produced) were juft: 

able to counterbalance the light of the lamp at the 

held of the photometer, when they were placed at the 

diftance of 60,8 inches from that field. One of the 

candles being now taken away and extinguifhed, the 

other was brought nearer to the field of the inftru- 

ment, till its light was found to be juft: able, ftngly, to 

counterbalance the light of the lamp ; and this was 

found to happen when it had arrived at the diftance of 

45,4 inches. In this experiment, as the candles burnt 

with equal brightnefs, it is evident that the intenfities 

of their united and Angle lights were as 2 to 1, and in 

that proportion ought, according to the affumed theo¬ 

ry, the fquares of the diftanees, 6c,8 and 43,4 to he; 

and, in faft, 60,8* = 3696,64 1#s t0 4ZA* = 1883,56 

as 2 is to 1 very nearly. 
Again, in another experiment, the diftanees weie, 

With two candles =: 54 inches. Square = 3916 

With one candle =. 38,6 - - = H89>96 

Upon another trial, 

With two candles := 54>6 inches. Square =r 2981,16 

With one candle =39,7 - - = 1576>°9 

And, in the fourth experiment, 

With two candles = 58,4 inches. Square =: 3410,56 

With one candle = 42,2 - 1780,84 

And, taking the mean of the refults of thefe four 

^XPerimentS) Squares of the Diftanees 
With two Candles. With one Candle. 

Ln the Experiment 1.-3696,64 1883,56 

N° 

N° 

N° 

2916 
2981,16 

3410,56 

4) 13004,36 4) 6730,45 

and 1682,61 

it may be ob- 

Means 3251,09 

which again are very nearly as 2 to 1. 
With regard to thefe experiments, 

ferved, that were the refiftance of the air to light, or 

the diminution of the light from the imperfedt tranf- 

pareney of air, fenfible within the limits of the incon¬ 

siderable diftanees at which the candles, were placed 

from the photometer, in that cafe the diftance of the 
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two equal lights united ought to be, to the diftance of Photom*. 

one of them fingle in a ratio lefs than that of the fquare ter- j 

root of 2 to the fquare root of i. For if the intenfity 'r~~^ 

of a light emitted by a luminous body, in a /pace -void 

of all refijlance, be diminifhed in the proportion of the 

fquares of the diftanees, it mull of neceflity be dimi- 

nilhed in a dill higher ratio when the light paffes thro’ 

a refilling medium, or one which is not perfcdly tranf- 

parent ; "and from tile difference of thofe ratios, name¬ 

ly, that of the fquares of the diftanees, and that other 

higher ratio found by the experiment, the refiftance of 

the medium might be afeertained. This he took much 

pains to do with refped to air, but did not fucceed ; 

the tranfparency of air being to great, that the dimi¬ 

nution which light buffers in palling through a few 

inches, or even through feveral feet of it, is not fen- 

fible. 
Having found, upon repeated trials, that the light 

of a lamp, properly trimmed, is incomparably more equal 

than that of a candle, whofe wick, continually growing 

longer, renders its light extremely fluctuating, he fub- 

ftituted lamps to candles in thefe experiments, and 

made fuch other variations in the manner of eonduding 

them as he thought bid fair to lead to a difeovery of 

the refiftance of the air to light, were it poflible to ren¬ 

der that refiftance fenfible within the confined limits of 

his machinery. But the refults of them, fo far from af¬ 

fording means for afeertaining the refiftance of the air 

to light, do not even indicate any refiftance at all; oil 

the contrary, it might almoft be inferred, from fome of 

them, that the intenfity of the light emitted by a lu¬ 

minous body in air is diminifhed in a ratio lefs than that 

of the fquares of the diftanees ; but as fuch a conclu- 

fion would involve an evident abfurdity, namely, that 

light moving in air, its abfolute quantity, inftead of be¬ 

ing diminifhed, adu3lly goes on to increcfe, that con- 

clufion can by no means be admitted. 
Why not ? Theories mull give place to fads ; and 

if this fad can be fairly afeertained, inftead of rejeding 

the conclufion, we ought certainly to redify our no¬ 

tions of light, the nature of which we believe no man 

fully comprehends. Who can take it upon him to 

fay, that the fubftance of light is not latent in the at- 

mofphere, as beat or caloric is now acknowledged to be 

latent, and that the agency of the former is not ealled 

forth by tlie paffage of a ray through a portion of air, 

as the ageney of the hitter is known to be excited by 
the combination of oxygen with any combuftible fub- 

(lance ? See Chemistry, n° 293, Suppl. 
The ingenious author’s experiments all eonfpired to” 

lliew that the refiftance of the air to light is too incon- 

fiderable to be perceptible, and that the affumed law of 

the diminution of the intenfity of light may be depend¬ 

ed upon with fafety. He admits, however, that means 

may be found for rendering the air’s refiftance to light 

apparent; and he feems to have thought of the very 

means which occurred for this purpole to M. de Sauf- 

fure. . 
That eminent philofoplier, wifhing to afeertam the 

tranfparency of the atmofphere, by meafuring the al¬ 

liances at which determined objeds ceafe to be vilib e, 

perceived at onee that his end would be attained, if he 

ftiould find objeds of which the difappearanee might 

be accurately determined. Accordingly, after many 

trials, he found that the moment of difappearanee can 

be obferved with much greater accuracy when a black 
object 

1489,96 

1576,09 

1780,84 
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objeft is placed on a white ground, than when a white 

object is placed on a black ground ; that the accuracy 

was ftill greater when the obfervation was made in the 

fun than in the (hade ; and that even a ftill greater de¬ 

gree of accuracy was obtained, when the white fpacc 

furrounding a black circle, was itfelf furrounded by a 

circle or ground of a dark colour. This lad circum- 

ftance was particularly remarkable, and an obfervation 

quite new. 
If a circle totally blaek, of about two lines in dia¬ 

meter, be fattened on the middle of a large fheet of pa¬ 

per or pafteboard, and if this paper or paiteboard be 

placed in fuch a manner as to be expofed fully to the 

light of the fun, if you then approach it at the diftance 

of three or four feet, and afterwards gradually recede 

from it, keeping your eye conftantly directed towards 

the black circle, it will appear always to decreafe in 

fize the farther you retire from it, and at the diftance 

of 33 or 34 feet will have the appearance of a point. 

If you continue ftill to recede, you will fee it again en¬ 

large itfelf; and it will feem to form a kind of cloud, 

the darknefs of which deereafes more and more accord¬ 

ing as the circumference becomes enlarged. The cloud 

will appear ftill to increafe in fize the farther you re¬ 

move from it ; but at length it will totally disappear. 

The moment of the difappearance, however, cannot be 

accurately afcertained ; and the more experiments were 

repeated the more were the refults different. 

M. de Sauffure, having reflected for a long time on 

the means of remedying this ineonveniency, faw clear¬ 

ly, that, as long as this cloud took place, no accuracy 

could be obtained ; and he difcovered that it appeared 

in confequence of the contrail formed by the white 

parts which were at the greateft diftance from the black 

circle. He thence concluded, that if the ground was 

left white near this circle, and the parts of the pafte¬ 

board at the greateft diftance from it were covered with 

a dark colour, the cloud would no longer be vifible, or 

at lead almofl totally difappear. 

This conjecture was confirmed by experiment. M. de 

SaufTure left a white fpace around the black circle equal 

in breadth to its diameter, by placing a circle of black 

paper a line in diameter on the middle of a white circle 

three lines in diameter, fo that the black circle was on¬ 

ly furrounded by a white ring a line in breadth. The 

whole was pafted upon a green ground. A green co¬ 

lour was chofen, becaufe it was dark enoqgh to make 

the cloud difappear, and the eafieft to be procured. 

The black circle, furrounded in this manner with 

white on a green ground, difappeared at a much lefs 

diftance than when it was on a white ground of a large 

fize. 
If a perfectly black circle, a line in diameter, be 

pafted on the middle of a white ground expofed to the 

open light, it riiay be obferved at the diftanee of from 

4-4 to 45 feet ; but if this circle be furrounded by a 

white ring a line in breadth, while the reft of the 

ground is green, all fight of it is loft at the diftance of 

only 154 feet. 
According to thefe principles, M. de Sauffure deli¬ 

neated feveral black circles, the diameters of which in- 

creafed in 3 geometrical progrefTion, the exponent of 

which was |. His fmallefl circle was j- or o*2 of a 

line in diameter; the fecond 0*3; the third 0*4$ ; and 

fo on to the fixteenth, which was 87*527, or about 7 

inches 34- lines. Each of thefe circles was furrounded 
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by a white ring, the breadth of which was equal to the 

diameter of the circle, and the whole was pafted on 

a green ground. 

M. de Sauffure, for his experiments, feleCted a ftraight 

road or plain of about 1200 or 1500 feet in circumfe¬ 

rence, which towards the north was bounded by trees 

or an afeent. Thofe who repeat them, however, muit 

pay attention to the following remarks: When a perfon 

retires backwards, keeping his eye conftantly fixed on 

the pafteboard, the eye becomes fatigued, and foorn 

ceafes to perceive the circle ; as foon therefore as it 

ceafes to be diftinguifhable, you muft fuffer your eyes 

to reft; not, however, by fhutting them, for they 

would when again opened be dazzled by the light, but 

by turning them gradually to fome lefs illuminated ob¬ 

ject in the horizon. When you have done this for about 

half a minute, and again directed your eyes to the 

paiteboard, the circle will be again vifible, and you 

muft continue to recede till it difappear once more. You 

muft then let your eyes reft a fecond time in order to 

look at the circle again, and continue in this manner till 

the circle becomes actually inviiible. 

If you wifh to find an accurate exprefTion for the 

want of tranfparency, you muft employ a number of 

circles, the diameters of which inereafe according to a 

certain progrefTion ; and a comparifon of the diilances 

at which they difappear will give the law according to 

which the tranfparency of the atmofphere deereafes at 

different diftances. If you wifh to compare the tranf¬ 

parency of the atmofphere on two days, or in two dif¬ 

ferent places, two circles will be fuflicient for the expe¬ 

riment. 

According to thefe principles, M. de Sauffure caufed 

to be prepared a piece of white linen cloth eight feet 

fquare. In the middle of this fquare he fewed a per¬ 

fect circle, two feet in diameter, of beautiful black 

wool ; around this circle he left a white ring two feet 

in breadih, and the reft of the fquare was covered with 

pale green. In the like manner, and of the fame ma¬ 

terials, lie prepared another fquare ; which was, how¬ 

ever, equal to only ~T of the fize of the former, fo that 

each fide of it was 8 inches ; the black circle in the 

middle was two inches in diameter, and the white fpace 

around the circle was two inches alfo. 

If two fquares of this kind be fiifpended vertically 

and parallel to each ether, fo that they may be both il¬ 

luminated in an equal degree by the fun ; and if the at¬ 

mofphere, at the moment when the experiment is made, 

be perfectly tranfparent, the circle of the large fquare, 

which is twelve times the fize of the other, muft be 

feen at twelve times the diftanee. In M. de SaufTure’s 

experiments the fmall circle difappeared at the diftance 

of 314 feet, and the large one at the diftanee of 358S 

feet, whereas it fliould have difappeared at the diftance 

of 3 76S. The atmofphere, therefore, was not perfedl- 

ly tranfparent. This arofe from the thin vapours which 

at that time were floating in it. M. de Sauffure, as we 

have obferved, calls his inllrument a dlaphanometer; but 

as it anfwers one of the purpofes of a photometer, we 

truft our readers will not confider this account of it as 

a digreihon. 

To return to Count Rumford. From a number of 

experiments made with his photometer, he found that, 

by palling through a pane of fine, clear, well polifhed 

glafs, fuch as is commonly made ufe of in the conftruo 

tion of looking-glafles, light lofes ,1973 of its whole 

Z z 2 quantity, 
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Phyfiog- quantity, /. e. of the quantity which impinged on the 

, nomy- glafs; that when light is made to pafs through t\vo 

panes of fuch glafs Sanding parallel, but not touching 

each other, the lofs is ,3/84 of the whole ; and that in 

palling through a very thin, clear, colourlefs pane of 

window-glafs, the lofs is only ,1263. Hence he infers 

that this apparatus might he very ufefully employed by 

the optician, to determine the degree of tranfparency 

of glafs, and direCl his choice in the provifion of that 

important article of his trade. The lofs of light when 

refleCled from the very bell plain glafs mirror, the au¬ 

thor afcertained, by five experiment*, to be ^d ot the 

whole which fell upon the mirror. 

PHYSIOGNOMY is a fcience, if it be entitled to 

that name, on which we may be thought to have laid 

enough in the Encyclopedia. Since that period we have 

been favoured with a Ihort view of a new fyflem by Dr 

Gall of Vienna, who calls it the Craniognomic fyltem, 

becaufe he infers the powers and difpofitions ot the mind 

from the exterior form of the cranium. 
Having obferved that the brain is the material organ 

of the aClion of the mind, and that it increafes in direct 

proportion to the faculties of animals, he endeavours to 

prove that the faculties are dijlinft and independent on 

each other ; that each has its proper material organ ; 

and that the expanfion of the organ is in proportion to 

the flrength of the faculty. This, which is the foun¬ 

dation of his fyflem, looks very like materialifm ; and 

affords one of many proofs that might be brought of the 

readioefsof the German philofophers to teach fciences 

which they have never learned. Let us attend, however, 

to the reafoning by which he endeavours to fupport this 

foundation. 
“ The internal faculties do not always exifl in the 

fame proportion to'each other. There are fome men 

who have a great deal of genius without having a me¬ 

mory, who have courage without circumfpeClion, and 

who pofTefs a metaphyfical fpirit without being good 

obfervers. Befides, the phenomena of dreaming, of 

fomnambnlifm, of delirium, See. prove to us that the 

internal faculties do not always a£l together; that 

there is often a very great a&ivity of one, while the 

reft are not fenfible. Thus in old age, and fometimes 

in difeafe (fuch, for example, as madnefs), feveral fa¬ 

culties are loft, while others fubfift ; befides a continued 

employment of the fame faculty fenfibly diminifhes it a 
energy : if we employ another, we find it has all the 

force of which it is fufceptible : and if we return to the 

former faculty, it is obferved that it has refumed its 

ufual vigour. It is thus that, when fatigued with read¬ 

ing an abftraCl philofophical work, we proceed with 

pleafure to a poetical one, and then refume with the 

fame attention our former occupation. All thefe phe¬ 

nomena prove, continues our author, that the faculties 

are diftinCl and independent 011 each other ; and we are 

inclined to believe that the cafe is the fame with their 

* Phil. Mag. material organs *. ” 
vol. xiv. Have Dr Gall and his friend Dr Bojanus, the au- 

p. 77> &c. thor of this view, never paid attention to their own 

confcioufuefs ? or do they fuppofe that the teflimony 

of confcioufncfs is not to be regarded ? To us nothing 

can be more evident than that the fame individual be¬ 

ing fees, and hears, and reafons, and remembers, and 

conceives, fometimes iober truths, and fometimes para¬ 

doxical abfurdities. If they think' other-wife, it would 

be extremely kind in them to explain the procefs by Phyfiog, 

which the thirty-two diflinft and independent faculties, t ncmy» 

which operate in the cranium of Dr Gall, came to ~ 

unite in the compofition of this fyflem of fcience ; to 

compare their different operations together ; or indeed 

to know, each, that his one and-tbirty brothers have 

any exiftcnce I To us, fuch a union in fyftem-building, 

among diftindl and independent beings, in the fame cra¬ 

nium, appears juft as impoffible as a mutual confciouf- 

nefs among fo many men, diflant, each from the others, 

a thoufand miles ; and it would be as eafy to perfuade 

us that Dr Gall is privy to the thoughts of the Empe¬ 

ror of China, as that a collection of independent facul¬ 

ties, refiding in his fkull, know what each other is do¬ 

ing- 
If we examine the reafoning upon which this abfurd 

theory is built, nothing will appear kfs conclufive. 

Granting that there may be a great deal of genius 

without memory, that there may be courage without cir¬ 

cumfpeClion; ametaphyiicaifpirit without a talentfor ob- 

fervation; and that, in old age and madnefs, feveral facul-* 

ties may feem to be loft,while others remain in full vigour 

—may not all this refult from the perfection or imper- 

fe&ion of the material organs in the brain ? If one por¬ 

tion of the brain be the organ of genius, and another 

the organ of memory, and if the former of thefe organa 

be in a Hate of high perfection when compared with the 

other—it is obvious that the man, whole brain is fo 

conftituted, mult appear to poffels a great deal of ge¬ 

nius with little memory, though his efforts of genius 

and memory be the efforts of one individual being.' A. 

man with his left hand, aided by a lever in the propor¬ 

tion of three to one, will raife a much greater weight 

than he could raife with his right hand, aided by a le¬ 

ver equally divided ; but it would be very ridiculous, 

from this faCl, to infer, that the mufcular flrength of 

his left arm is greater than that of his right. 

His next principle is, that t( the expanfion of the or¬ 

gans contained in the cranium is in the direct ratio of the„ 

force of their correfponding faculties. This principle (he 

fays), didlated by analogy, refts on this axiom, that 

throughout all nature the faculties are always found to 

be proportioned to their relative organs.” This feems 

to be reafoning in a circle ; and it takes for granted, 

what we have proved to be falfe. The mind does not 

confift of fo many diftind and independent faculties ; 

and if it did, the affertion which is here llyled an axiom* 

would autliorife us only to infer the flrength of the fa¬ 

culty from the lize of the organ, and by no means the 

fize of the organ from the flrength of the faculty. 

But how does our author know, that throughout all 

nature the faculties are always found to be proportion¬ 

ed to their organs ? Why, lie does not know it; for he 

admits, that “ excrcife has a great influence on the 

force of the faculties; and that an organ moderately 

expanded, but often exercifed, can give a faculty fupe- 

rior to that which accompanies a very extenfive organ 

never put in aCtion.” If this be true, there feems to 

be an end of the fyflem ; for its objeCl is to afeertain,. 

from the external appearance of the cranium, the inter¬ 

nal powers and difpofitions of the mind. Now, the ex¬ 

ternal appearance or conformation of the cranium de¬ 

pends on that of the brain. “ Obfervation (fays the 

author of the View) has proved to Dr Gall, that we 

cannot judge of the flrength of the faculties, but by* 
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Piano the developement of the feparate organs which form di- 
Porte. find, eminences in the cranium ; and that a cranium per- 

-P“’v ~ fedtly round, of whatever fize it may be, is never a 

proof of many or of great faculties.” But if it be true 

that an organ moderately expanded, but often exereifed, 

indicates a faculty fuperior to that which accompanies 

a very extenfive organ never put in action, it follows 

incontrovertibly, that no man, however well acquaint¬ 

ed with the organic llrmflure of the brain, can infer 

with certainty, from the eminences of the cranium, 

what faculties or difpofitions predominate in 'the mind. 

Nay it follows, that a cranium perfectly round (if there 

be luch a cranium) may contain many and great facul¬ 

ties ; for if the moderately expanded organs be moil 

txercifed, their faculties will acquire ftrength, wink 

the preflure on the fkull is equally balanced on all Tides. 

PIANO forte, otherwife called Forte Piano, a 

well known mufical iuftrumerit, of which we need make 

no apology for coniidering the peculiarities with fome 

attention. If we look on mufic from no higher point 

of view' than as the lahorum dulce lenimen, the innocent, 

the foothing, the cheering fweetener of toil, we muft ac¬ 

knowledge that it is far from being the meaneft of thofe 

enjoyments with which the Bountiful Father of Men 

has embellilhed this feene of our exigence. But there 

is a feietue in mufic, independent of that artificial half 

mathematical do&rine which we have contrived to unite 

with it, and which really enables us to improve pure 

mufical pleafure. Hence in the Englilh univerfities 

degrees are conferred in mufic. 

The voice is the original mufical inflrument, and all 

others are but imitations. The voice of man obeys the 

impulfe of the heart with wonderful promptitude, and 

Hill more wonderful accuracy. A very coarfe ear is 

hurt by an error in its tone, amounting to what is called 

a comma. A very limited voice can execute melodies ex¬ 

tending to 12 notes, or an o&aveand a fifth. The mo¬ 

tion of the glottis between thefe extremes does not 

amount to -^th of an inch. This mull therefore be di¬ 

vided, by the moil ordinary finger, into more than a 

thoufand parts ; and this muft be done in an inftant, 

and repeated with rapidity, without ever miftaking one 

of tbefe divifions ; and this is done everywhere, and 

without any Teeming effort or thought. The mechn- 

nifm of the human organ for effecting this with eale 

and precifion is very remarkable, and feems to prove 

that the Author of our being meant to give us this 

pleafure. 
When, in the cultivation of this fruit of our own 

foil, the moderns difeovered the beauties of harmony or 

confonance, and inftruments of fixed founds were em¬ 

ployed, by means of which thefe beauties could be ex¬ 

hibited in their utmoft richnefs and variety ; and parti¬ 

cularly when the organ, that “ magic world of found,” 

was invented, the immenfe advantages of the ingenious 

fpeculations of the ancient Greeks about the divifion 

of the monochord were now perceived, and mufic be¬ 

came a deep intelledlual ftudy. It fell into the hands of 

men of letters, and, for a long while, counterpoint oc¬ 

cupied all their attention. Inftruments of fixed founds 

were now made, not only with pipes, but with firings, 

bells, rings, and every thing that could make a noife in 

tune. 

But all thefe inftruments were far inferior to the 

voice, the fpontaneous gift' of Nature, in prompti¬ 

tude, and in the power of obeying every call of- fenti- 

ment, every degree, as well as every kind of emotion, 
with which the heart was agitated. The pleafures of, bortc. 

harmony, though great, were monotonous, and could 

not exprefs the momentary variationsof fentiment, which 

are as fleeting as the light and fhade of a profpedt while 

the dappled clouds fail acrofs the fky. The violin, and 

a fmall number of the limple wind inftruments, were 

found to be the only enes which could fully exprefs 

thofe momentary gradations of fentiment that give mu¬ 

fic its pathos, and enable it to thrill the very foul. . 

Attempts were made to remove this defed of the 

harmonic inftrnments, and the swell was added to the 

organ. The effe& was great, and encouraged the ar- 

tifts to attempt fimilar improvements on other inftru¬ 

ments of the fame kind. This was firft done in the 

fame way as in the organ. The harplichord was (but 

up, like the fwell organ, and was opened by means of 

pedals when t,he performer wifhed to enforce the found. 

But the effect was far inferior to that of the fwell or¬ 

gan ; for this was (at leaf! in all great organs) a real 

addition of another properly feleCted found. But the 

effe& of the pedal on the harpfieherd could not be mi- 

{taken ; it was juft like opening the door of a room 

where mufic was performing. Other methods were 

tried with better e fie (ft. Unifons were added to each 

note, which were brought on either by means of pe¬ 

dals or by another fet of keys. 

This method fucceeded perfectly well, and the power 

of the harplichord was greatly improved. But ltill it 

was imperfe<fl, becaufe it was only the more conliderable 

changes of force which could be exhibited, and this 

only in one or two degrees. Other artifts, therefore, 

attempted to conftriuft the inllrument, fo that the jacks 

(the moveable upright pieces which carry the quills) 

can be made to approach nearer to the wires, fo that 

the quills {hall give them a ilronger twang. The me- 

ebanifm was fuch, that a very confiderable motion of 

the pedal produced but a moll minute motion of the 

quill ; fo that the performer W3S not reftri&ed to the 

utmoll precifion in the degree of preffurc. Some of 

thofe inftruments, when frelh from the hand of the ar* 

till, gave full fatisfa&ion. But, though made in the 

moft accurate manner, at an enormous expence, they 

very foon become unfit for the purpofe. The hundredth 

part at an inch, more or lefs, in the place of the quill, 

will make a great odds in the force of the found. Nor 

does the fame change of diftance produce an equal al¬ 

teration of found on different quills. Other inftrumentr 

makers have therefore tried baked or prepared leather 

(buffalo hide) in place of quills ; and it is found much 

more uniform, in the tone which it produces, and alfo 

remains longer in the lame Hate ; bur tlie tone is not fo 

powerful, nor in general fo much relifhed. 

But all thefe contrivances, both in the organ and 

liarpfichord, were ftill very deficient. Whatever change 

they could produce in the ftrength of the found, was 

produced through the whole inllrijmcnt, or at leaft 

through two or three o&aves. But the captivating ex- 

prefiion of mufic frequently refults from the momentary 

dwelling or foftening of a Tingle phrafe, or a Tingle note, 

in one of the parts. Hence arife the unrivalled powers 

of the harp, and the acknowledged fuperiority of the 

theorbo,, the lute, and even the guithr, over all keyed 

inftruments, notwithftanding their great limitations in. 

harmony and in pra&icahle melodies. Thefe inftru- 

mentsfpeak, while the harpfichord only plays.. 
Many 
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Plano Many attempts have been made to enable the per- 

Fr>rtc‘ former to produce, by the intervention of the key, all 

the gradations of flrength, and even the varieties of 

found, which the linger can bring forth by the different 

manner of pinching, brufhing, or, as it were, careffing 

the firing; but we have no diftindl account of any at¬ 

tempt that has fucceeded. Such a thing would quick¬ 

ly fpread over Europe. The compiler of the article 

Luthier, in the Encyclopedic Methodique, fays a great 

deal about a harpfichord fitted with prepared buffalo lea¬ 

ther inltead of crow quills; and afferts exprefsly, that, 

by the mere preffure on the key, without the affiftance 

of pedals or Hops of any kind, the leather is made to 

act with greater or lefs force on the ftring. But he 

gives no account by which we can comprehend how 

this is brought about; and indeed he writes in terms 

which fhew plainly that he has notfeen the inftrument, 

and is merely puffing fomething that he does not under- 

Hand. 

The attempt has been made with more fuccefs on 

keyed inftruments, when the firings are not pinched, 

but are rubbed by a wheel or band, in the manner of the 

vielle (hurdygurdy), or {truck with a pledtrum, like the 

dulcimer. The celestina (defcribed by Merfennus 

by the name of archiviola) is of this kind. A fine 

band of horfe hair or filk, filled with rofin, is extended 

under the firings, and drawn fmoothly alongby awheel. 

By a particular mechanifm of the keys, this band is 

made to prefs or rub on any ftring tranfverfely, as the 

-firings of a violin are touched by the bow. The pref¬ 

fure on the key regulates the llrength of the tone. 

This inltrumeut is not without conlidcrable beauties, 

and will execute foft cantabile mnfic in eafy modulation, 

with great expreffion and juflnefs. But the artills have 

not yet been able to give it either clearnefs or brillian¬ 

cy of tone ,ner fufficiemt force for concert mufic, nor 

that promptitude of touch that is indifpenlibly necef- 

fary for figurative mufic or quick movements. 

The fame improvements have been made on the pul- 

fatile inftruments ; and indeed they are here the moll 

obvious and eafy. When the key is employed merely 

as the means of cauling a pledtrum to give a blow to 

the firing, the performer will hardly fail to give that 

degree of force which he feels proper for his intended 

expreffion. Accordingly, many inftruments of this kind 

have been made in Germany, where the artills have 

long been eminent for mechanical knacks. But all their 

inftruments of the dulcimer kind are feeble and fpirit- 

lefs, and none of them have been brought into general 

ufe, if we except the Clavichord. This is indeed an 

inftrument of feeble, and not the moll pleating found; 

but is well fitted forgiving every momentary gradation 

of llrength by the preffure of the finger. It is there¬ 

fore a good inftrument for forming the mufical tafte by 

chamber pradlice, and was much ufed by compofitors in 

their (halier. It is alfo an ingenious, though feeming- 

ly an obvious and fimple contrivance, and is capable of 

much more force, and even brilliancy of found, than 

has generally been given to it. 

The conftru6lion is fhortly this. The inner end of 

the key is furnilhed with an upright piece, which ter¬ 

minates in an edge of brafs, fomewliat like the end of 

a narrow blunt chifel, whole line of dire£lion is athwart 

the firings. When the key is preffed down, this edge 

(Irik es the Siring, and forces it out of the llraight line 

in which it is ftretched between its pins. Thus the 
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ftring is fnaken or jogged into vibration, in the fame 

manner as we obferve a tight rope fet a vibrating by a 

fudden jerk given to any part of it. The firing, thus 

agitated, gives a found, which will continue for fome 

little time if the key be held down. As the tone de¬ 

pends on the length of the vibrating firing, as well as 

on its tenlion, it is of importance that the llroke be 

made on the precife point of the ftring which termi¬ 

nates the proper length. The ftring does not give the 

note correfponding to its whole length, but that which 

is produced by the part between the edge and the pin. 

And becaufe the parts of the firing on each fide of the 

edge are equally thrown into vibration, the Ihorter por¬ 

tion of it mull be wrapped up in a lift of cloth, to pre¬ 

vent it from diflurbing the ear by its fonorous vibra¬ 

tions. This, however, greatly diminifhes the fweetneis 
of the found given by the other part. 

The clavichord gives a fretful wafpifh kind of found, 

not at all iuited to tender expreffion. If the bridge 

(for the end of the key is really a bridge during the 

found) were placed at an exa£l third of the length of 

the ftring, and if both parts were free, and if the ftroke 

be of a proper flreugth, theftring would found its twelfth 

with great fweetnefs, and with much more force and 

brilliancy than it does by the prefent conftru&ion, and 

the clavichord would be a charming inftrument for a 

lefioii and for private ftudy. We fay this from expe¬ 

rience of the power of one conflrudled under the direc¬ 

tion of the great mathematician Euler, who was alfo an 

excellent judge of mufic and mufical compofition. The 

tones of the upper part of that inftrument had a fort of 

pipe or vocal found, and were fuperior in clearnefs and 

fweetnefs to any flringcd inftrument we ever heard. 

But as this conftru&ion required every firing to be one 

half longer than a harpfichord wire of the fame pitch, 

and as this would have made the inftrument of a molt 

inconvenient fize, the bafles were made fhorter, by pla¬ 

cing the bridge at one-fixth of the length, and loading 

the fhorter portion of the ftring with wire twilled round 

it. But although this was executed by a mofl dexterous 

artift, the tones were far inferior to thofe of the trebles, 

and the inftrument was like the jun&ion of a very fine 

one and a very bad one, and made but hobbling mufic. 

This was probably owing to the impoffibility of con- 

nedling the metal wire and its covering with fufficient 

clofenefs and folidity. An upright clavichord, where 

the length would be no inconvenience, would be indeed 

a capital inftrument for mufical ftudy. It is worthy of 

remark, that Mr Euler tried other divifions of the ftring 

by the bridge. When it is ftruck precifely in the mid¬ 

dle, it fhould found its odlave ; when it is ftruck at one- 

fourth, it fhould give the double odlave, &c. But the 

maker found that thefe divifions give very indifferent, 

and even uncertain tones ; fometimes not founding at 

all, and fometimes founding beautifully. Our readers 

will find this well explained in a future article of this 

Supplement, (Trumpet, Marine). They may pleafe to 

refledl on the very different tone of the violin as it is 

bowed on different parts of the firing, and on the very 

different tones of the fore and back unifons, and parti¬ 

cularly of the Cornet Hop of the harpfichord. The 

harpficliords of Rucker are noted for the grand fulnefs 

of their tone ; thofe of Haffe of Drefden for their mel¬ 

low fweetnefs, and thofe of Kirkmann of London for 

their unequalled brilliancy. Thefe makers differed 

greatly in the placing of their quills. 

Piano 
Forte, 

But 
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But the Englifh Piano Forte, by its fuperior force 

of tone, its adequate fweetnefs, and the great variety of 

voice of which our artifts have made it fufceptible, has 

withdrawn all farther attention from the clavichord, fo 

that it is no longer probable that the learned contribu¬ 

tion of the great Euler to public amufement will be 

followed up. The Piano-forte corrcfponds to its name 

with great precifion : For, without any other attention 

or effort than what fentiraent fpontaneoufly didates, 

and what we pradife (without knowing it) on the 

harpfichord, where it is ineffedual, we make the Piano¬ 

forte give every gradation of ftrength to the found of 

the firing, and give it every expreflion that an inftru- 

ment, purely pulfatile, is capable of. It is alfo fufcep¬ 

tible of a very confiderable variety of tone by the cloth¬ 

ing of the mallets, which may be acute or obtufe, hard 

or foft. And we fee, by the effed of what are called 

the grand Piano fortes, that they are fully equal to the 

harpfichord in fulnefe or body of tone. Nothing feems 

to be wanting to it but that Hiding, or (as the French 

call it) carejfing touch of the firing, by which a delicate 

finger, guided by fine tafle, caufes the harp or lute to 

melt the heart, and excite its finefl emotions. We trufl 

that the ingenuity of our Britifh artifls will accomplifh 

even this, and make this national inflrument rival even- 

the violin of Italy. 

We call it a national inflrument, not doubting but 

that this is a recommendation to a Britifh heart, and 

becaufe we are veiy well allured that it is an Englifh 

contrivance ; the invention of a mofl excellent man and 

celebrated poet, Mr William Mafon. His Caradacus 

and Elfrida may convince any perfon who is a judge of 

mufic, that he had a mind exquifitely fenlible of all its 

charms; and we cannot be furprifed that it was one of 

his chief delights. No man enjoyed the pleafures of 

mufic with more rapture; and he ufed to fay, that his 

fpeediefl recruit from the fatigue of a long walk was 

to fit down for a few minutes to the harpfichord. He 

had feen feveral of the German attempts to make keyed 

dulcimers, which were, in fome meafure, fufceptible of 

the forte and piano : But they were all on one prin¬ 

ciple, and required a particular touch of the finger, of 

difficult acquifition, and which fpoiled it for harpfichord 

pra&ice. We have alfo feen of thofe in liniments, 

fome of very old date, aud others of modern improve- 

ment. Some had very agreeable tones ; but all were 

deficient in delicacy and jullncfs. The performer was 

by no means certain of producing the very ftrength of 

found that he intended. And, as Mr Mafon obferved, 

they all required an artificial peculiarity of fingering ; 

without which, either the intended ftrength of tone was 

not brought out, or the tone was deftroyed by repeat¬ 

ed rattling of the mallet on the wire. 
Mr Mafon removed all thofe imperfections by de¬ 

taching the mallet entirely from the key, and giving 

them a connection quite momentary. The iketch in Plate 

XL. will give the reader a clear view of Mr Mafon’s 

general principle, by which the Englifh piano forte is 

diftinguifiied from all others. The parts are reprefent- 

ed in their ftate of inaCtion. The key ABK turns, as 

ufual, on the round edge of the bar B, arid a pin b, 

driven into the bar, keeps it in its place. The dot F 

reprefents a feClion of the firing. ED is the mallet, 

having a hinge of vellum, by which it is attached to 

the upper furface of the bar E. At the other end is 

the head D, of wood, covered with fome folds of pre¬ 

pared leather. The mallet lies in the pofition repre- 

fented in the figure, its lower end refting on a cufhion- 

bar K, which lies horizontally under the whole row of 

mallets. The key A R has a pin C, tipt with a bit of the 

fofteft cork or buckfkin. This reaches to within ^th of 

an inch of the fhank of the mallet, but muft not touch 

it. The diftance Y.e is about yd or yth of the length of 

the fhank. When the end A of the key is preffed 

down on the fluffing (two or three thicknefles of the 

moft elaftic woollen lift) it raifes the mallet, by means 

of the pin C, to the horizontal pofition E r/, within. 

■J-th or -Y-'-gth of an inch of the wire F ; but it cannot be 

fo much preffed down as to make the mallet touch the 

wire. At the fame time that the key raifes the mallet 

by means of the pin C, it alfo lifts off the damper G (a 

bit of fpunge) from the wire. This damper is fixed 

on the end of a little wooden pin Gg, conneCled with 

the lever g H, which lias a vellum hinge at H. This 

motion of the damper is caufed by the pin I, which is 

fixed into the key near to R. Thefe pieces are fo ad- 

jufted, that the fir ft toueh of the key lifts the damper, 

and, immediately after, the pin C aCls on the fhank of 

the mallet. As it ads fo near to its centre of motion, 

it caufes the head D to move brifkly through a confider¬ 

able arch D d. Being made extremely moveable, and 

very light, it is thus tojfed beyond the horizontal pofi¬ 

tion E d, and it ftrikes the wire F, which is now at li¬ 

berty to vibrate up and down, by the previous removal 

of the damper G. Having made its ftroke, the mallet 

falls down again, and refls on the foft fubftance on 

the pin C. It is of eflential importance that this 

mallet be extremely light. Were it heavy, it would 

have fo much force, after rebounding from the wire, 

that it would rebound again from the pin C, and again 

ftrike the wire. For it will be recolleded, that the key 

is, at this time, down, aud the pin C raifed as high as 

poffible, fo that there is very little room for this re¬ 

bound. Leffeningthe momentum of the mallet by ma¬ 

king it very light, making the cufhion on the top of 

the pin C very foft, and great precifion in the fhape 

and figure of all the parts, are the only fecurities againft 

the difagrceable rattling which thefe rebounds would 

occalion. In refped to the folfdity and precifion of 

workmanlhip, the Britifh inftrurnents are unrivalled, and 

vaft numbers of them are fcnt to all parts of the con¬ 

tinent. 
As the blow of fo light a mallet cannot bring much 

found from a wire, it has always been found neccffary 

to have two firings for each note. A not her circum- 

flance contributes to enfeeble the found. The n.e- 

chanifm neceffary for producing it makes it almoll im- 

poffible to give any confiderable extent to the belly or 

found board of the inflrument. There is feldom any 

more of it than what occupies the fpace between the 

tuning pins and the bridge. This is the more to be 

regretted, becaufe the baffes are commonly covered 

firings, that they may be of a moderate length. The 

bafs notes are alfo of brafs, which lias a confiderablv 

lower tone than .a fteel wire of the fame diameter and 

tenfion. Yet even this Fubflitution for fteel in the bafs 

firings is not enough. The higlitll of them are much 

too flack, and the loweft ones muft be loaded, to com- 

penfate for want of length. This greatly diminifhes 

the fulnefs, and ftill more the mellownefs and diftind- 

nefs of the tone, and frequently makes the very lowt*ft 

notes hardly appreciable. This inequality of tone about 

Piano 
Forte. ' 
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Pigments, the middle of theinftrument is fomewhat dlminifhed by PITCH. See Encycl.—The belt black pitch h 

L,r" v conftrufting the inftrument with two' bridges ; one for made of the refufe of rofin and turpentine, fuch as will 

the Heel, and the other for the brafs wires. But Hill not pafs through the draw filter, arid the cuttings a- 

the bafs notes are very much inferior to the treble. It round the incifion on the tree. Thefe materials are 

would fureiy be worth while to conftruft fome piano put into a boiler fix or feven feet in circumference and 

fortes, of full fize, with naked bafles. If thefe were eight or ten high. Fuel is laid around the top, and the 

made with all the other advantages of the grand piano materials as they melt flow through a channel cut in 

forte, they would furpafs all other indruments for the the ‘ fire-place into a tub half filled with water. It is 

regulating power of their thorough bafs. We wifh that at that time very red, and almoft liquid. To give this 

the artifts would alfo try to condruft them with the a proper confidence, it is put in a cauldron placed in a 

mechanifm of mallets, &c. above the found board, furnace, and boiled down in the fame manner as rofin 

This would allow to it the full extent of the inftru- but it requires much lefs precaution and double the 

ment, and greatly improve the tone. It does not feem time. It is then poured into moulds of earth and 

impofiible, nor (we think) very difficult. forms the bed kind of black pitch. See Rosin and 
For directions how to tunc this pleafing inflrument, Tukpentine in this Suppl. 

fee Temperament in this Supplement.. # Bastard PITCH, is a mixture of colophony, black 

PIGMENTS, or Paints, are furnifhed by both the pitch, and tar boiled down together, and cad in 
mineral and vegetable kingdoms, The former are the moulds. 

moft durable, and are generally prepared from the PLAGUE (fee Medicine-Index, EncycL), is a 

Oxides of metals (fee ChemistrY-Index in this Suppl. difeafe which has been lately afferted by Dr Mofeley 

and Colovk-Making, Encycl.) ; but Fourcroy thinks to be not contagious. In fupport of this opinion, he 

that chemiftry furniflies a method of fixing vegetable quotes many paffages from medical writers, ancient and 

colours completely. From a number of experiments, modern ; but he feems to place the greateft confidence 

which we need not detail, as they will be noticed in the (as is indeed natural) in his own obfervations on pefti- 

article Vegetable Substances, he draws the following lential fevers in the Weft: Indies, and on what is faid of 

conclufions : # the plague in Berthier’s account of Buonaparte’s expe- 
I. That oxygen, when combined with vegetable fub- dition into Syria, 

fiances, changes their colour. . “ At the time of our entry into Syria (fays this 

Z. That different proportions of this principle pro- Frenchman), all the towns were infefted by the plague; 

dnee different (hades in coloured vegetable matter. a malady which ignorance and barbarity render fo fatal 

3. That thefe fhades pafs, by a fort of degradation, in the Eaft. Thofe who are affefted by it give them- 

from the darkeft colours to the lighted ; and that the felves up for dead ; they are immediately abandoned by 

extreme point of the latter may be confidered as a com. every body (a), and are left to die, when they might 

plete deprivation of colour. have been faved by medicine and attention. & 

4. That in many vegetable fubftances this degrada- “ Citizen Degenettes, principal phyfician to the ar- 

tion does not take place, as M. Berthollet has obfer- my, difplayed a courage and character which entitle 

ved* r him to the national gratitude. When our foldiers were 
5. That many red, violet, purple, chefnnt, and blue attaked by the lead: fever, it was fuppofed that they 

vegetable colours, are produced by different proportions had caught the plague, and thefe maladies were con- 

of oxygen ; hut that none of thefe are completely fatu- founded. The fever hofpitals were abandoned by the 

rated with this principle. . officers of health and their attendants. Citizen Dege- 

6. That the complete faturation here fpoken of ge- nettes repaired in perfon to the hofpitals, vifited all The 
nerally produces yellow colours, which are the lead patients, felt the glandular fwellings, dreffed them, de- 

changeable of all. clared and maintained that the diftemper was not the 

7. That vegetable fubftances coloured by oxygen, plague, but a malignant fever with glandular fwellings, 
not only change their colour according to the propor- which might ealily be cured by attention, and keeping 
tion of oxygen they have imbibed, but that they alfo the patient’s mind eafy.” 

change their nature in the fame proportion, and ap- Degenette’s views in making this diftinftion were 

proach more to a refinous (late as they become nearer highly commendable ; but certainly, fays Dr Mofeley, 

to a yellow colour. this fever was the plague. The phyilcian, however, 

Laftly, that the caufe of the changeability of the carried his courage fo far, as to make two incifions, 

red, brown, and violet colours, procured from vege- and to inoculate the fuppurated matter from one of 

tables, is fuch as has been dated above ; that there ex- thefe buboes above his bread and under his arm-pits, 

ids a method of fixing them, or rendering them penna- but was not affefted with the malady. He thus eafed 

nent, by impregnating them with a certain quautity of the minds of the foldiers, the fird dep to a cure ; and, 

oxygen, by means of the oxygenated muriatic acid ; by his affiduity and conftant attendance in the hofpi- 

imitating, by this procefs, the method purfued by na- tals, a number of men attacked with the plague were 

ture, who never forms fixed and permanent colours, ex- cured. His example was followed by other officers of 
cept in fubftances which have been long expofed to the health. 

open air. The lives of a number of men Citizen Degenettes 

___ . was 

Pitch, 

Piagoc. 

(a) This can hardly be true. Every one knows that Mahometans are fatalifts in the drifted fenfe of the 

word ; and Mr Browne, whofe knowledge of Syria and its inhabitants mud be at lead equal to that of Berthier, 

affures us, that, far from abandoning his friend in the plague, « the Modem, awe-ftruck, and refigned to the un¬ 
alterable decrees of fate, hangs over the couch of his expiring relativef,> 
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Plague, was thus Inftrumcntal of faving. He difmiffed tbofe who 

had been ill with the fever 3nd buboes, without the leall 

contagiou being communicated to the army. 

“ There are (fays Dr Mofeley) annual or feafonal 

diforders, more or lefs fevere, in all countries ; but the 

plague, and other great depopulating epidemics, do not 

always obey the feafons of the year. Like comets, their 

courfe is eccentric. They have their revolutions ; but 

from whence they come, or whither they go after they 

have made their revolutions, no mortal can tell. 

4< To look for the caufe of an epidemic in the prefent 

ft ate of the air, or weather, when it makes its appear¬ 

ance, is a very narrow contracted method of fcrutiny. 

The caufe of peftilential epidemics cannot be confined, 

and local. It mult lie in the atmofphere, which fur- 

rounds, and is in contad with every part of us ; and in 

which we are immerfed, as bodies in fluids. 

“ Thefe difeafes not appearing in villages and thinly 

inhabited places, and generally attacking only great 

towns and cities, may be, that the atmofphere, which 

I conceive to be the univerfal propagator of peftilence, 

wants a commixture, or union, with fome compounded 

and peculiar air, fuch as is generated in populous com¬ 

munities, to releafe its imprisoned virulence, and give it 

force. Like the divided teminal principles of many 

plants, concealed in winds and rains until they find 

Suitable materials and foil to unite their feparated a- 

toms, they then afliime vifible forms in their own pro¬ 
per vegetation. 

“ Difeafes originating in the atmofphere feize fomc, 

and pafs by others ; and ad cxclu lively on bodies gra- 

dilated to receive their imprefions ; otherwife whole 

nations would be deftroyed. in fome conflitutions of 

the body the acceis is eai'y, in fome ditficult, and in 
others impoilible. 

46 The air of confined places may be fo vitiated as to 

be unfit for the purpofes of the healthy exigence of any 

perfon. Hence gaol, hofpital, and fhip fevers. Iiut, as 

thefe diftempers are the offspring of a local caufe, that 

local caufe, and not the dillempered people, communi¬ 
cate the difeafe. 

“ Plagues and peflilences, the produce of the great at- 

mofpliere, are conveyed in the fame manner, by the body 

being in contad with the caufe ; and not by its being 

in contad with the effed. If peflilences were propaga¬ 

ted by contagion, from infeded perfons, the infection 

mufl fffue from their breath or excrements, or from the 

exhalations of the bodies of the difeafed. The infection, 

if it were not in the atmofphere, would be confined 

within very narrow limits ; have a determinate iphere 

of action ; and none but phyficians and attendants on 

the Tick would fuller ; and thele mull fuffer ; and the 

caufe and the effects would be palpable to our fenfes. 

Upon this ground the precaution of quarantine would 

be rational. But who then would vifit and attend the 

fk k, or could live in hofpitals, prifons, and lazarettos?” 

From thefe reafonings and fads, the author is con¬ 

vinced, that the bubo and carbuncle, of which we hear 

fo much in Turkey, and read fo much in our own hif- 

tory of plagues, arife from heating food and improper 

treatment ; that they contain no infed/oii; and confe- 

quently that they are not the natural depofit of the 

morbific virus feparated from the contagion. 

He is equally confident that no peftilential or pande¬ 

mic fever was ever imported or exported ; and hence 

Sv;ppl. Vol. IL Part I, 

[ 369 ] P L A 
he confiders the fumigating of lhip.letters, and Hunting Pkgns. 

up the crews and paflengers of vefleb, on their arrival 

from foreign places, feveral weeks, for fear they fhouid 

give difeafes to others which they have not themfelves, 
as an ignorant barbarous cuftom. Whence was the im¬ 

portation of the plague at Naples in 1656 ; by which 

20,000 people died in one day ? Can any perfon, for a 

moment refleding, believe, that the great plague of 

London in 1665, which imagination traced from the 

Levant to Holland, and from Holland to England, was 

caufed by opening a hag of cotton in the city, or in 

Long Acre ; or a package of hemp in St Giles’s pa¬ 

ri fh ? Quarantine, always expenfive to commerce, and 

often ruinous to individuals, is a refledion on the good 
fenfe of countries. 

That Dr Mofeley is a man of learning, and a lively 

writer, is known to every one who has looked into his 

works, and is not himfelf a ftnmger to letters. Oa this 

account, and Hill more on account of the opportunities 

which he has poftt-fted of making accurate obfervations 

on various kinds of peftilential difeafes, we have detailed 

at fome length his notions of the plague ; but as it does 

not appear that he ever Jaw the difeafe which is known 

by the name of the plague, juftice requires that we give 

fome account of it from a man who had the bell pof- 

lible opportunities of obtaining corred information on 
the fubjed. 

44 The fads that appear to be chiefly afeertained re¬ 

lative to the plague (fays Mr Browne), are, 1. That 

the infedion is not received but by adual contad. In 

this particular, it would feem lefs formidable than feve¬ 

ral other diforders. 2. That it is communicated by- 

certain fubftances, by others not; as by a woollen cloth, 

or rope of hemp, but not by a piece of ivory, wood, or 

rope made of the date tree ; nor by any thing that has 

been completely immerfed in water. It would appear 

from the report of the Kahirines *, that no animal but * The in- 
man is afleded with this diforder; though, it is faid, a habitant* 

cat palling from an infeded houfe has carried the con- . 

tagion. 3. That perfons have often remained together Brown u'l. 
in the fame houfe, and entirely under the fame cfrcuni-formly calls 

ftances, of whom one has been attacked and died, and the 

others never felt the finiilleft inconvenience. 4. That a 

perfon may be afleded any number of times. 5. That 

it is more fatal to the young than the old. 6. That no 

climate appears to be exempt from it ; yet, 7. That the 

extremes of heat and cold both appear to be adverfe to 

it. In Conftantinople it is often, but far from being al¬ 

ways, terminated by the cold of winter, and in Kahira 

by the heat of Funnier ; both circumftancts being, as 

may be eonjedtired, the elled of indifpofitfon for ab- 
forption in the Ikin, unlefs it be fuppoled that in the 

Litter cafe it may be attributed to the change the air 
undergoes from the increafe of the Nile. 

44 The firft fymptoms are laid to be thirll; 2. Cepha¬ 

lalgia ; 3. A ft iff and uneafy fenlation, with rednefs 

and tumor about the eyes ; 4. Watering of the eyes ; 

5. White pufttiles on the tongue. The more advanced 

fymptoms of buboes, factor of the breath, See. Scc. are 

well known ; and I have nothing authentic to add to 

them. Not uncommonly, all thefe have fuceefFively 

fticwn themfelves, yet the patient has recovered; in 

which cafe, where fuppuration has had place, the (kin 

always remains difcolonred, commonly of a purple hue. 

Many who Lave been Weeded in an early llage of the 

3 A. diforder. 
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Plague, diforder, have recovered without any fatal fymptoms ; mud be performed by means of a fponge, and fo fpeedi- J?lag. 

-—v-- hut whether from that or any other caufe, does not ap- ly as not to laft more than about three minutes. 2. The v 

pear certain (b). The fame operation is’1 reported £o interval between the firft and the fecond rubbing, if a 

have been commonly fatal in a late ftage. It is faid fecond be neceftary, mufl be determined by circuniftan- 

that embrocating the buboes continually with oil has ces, as the fecond muft not.be performed till the firil 

fometimes wrought a cure ; but this remedy is fo diffi- perfpiration is over, and this will depend ori the con- 

cult and dangerous for the operator, that it would ap- ilitution of the patient. If any fweat remains upon the 

pear experiments mull yet be very defeftive.” fkin, it mull be wiped off with a warm cloth before the 

Thev are not, perhaps, fo defe&ive as Mr Browne fecond rubbing takes place. . This flrong fri&ion with 

fuppofes. In the hofpital of St Anthony at Smyrna, oil may-be continued for feveral days fueeeffively, until 

it has been the praftice for many years pall to rub over a favourable change is remarked in the difeafe ; after 

whh warm olive oil the bodies of perfons infe&ed by which the rubbing may be performed in a more gentle 

the plague ; and that praftice has been attended with manner. The quantity of oil requifite each time can- 

wonderful fuccefs. It was full fuggelled by Mr Bald- not be determined with accuracy ; but, in general, a 
win the Englilh conful ; and from him adopted by P. pound may be fufficient. The pureft and frefheft oil is 

I.um di Pavia, who for upwards of 27 years has expo- the heft for this operation : it mull not be hot, but on- 

fed bimfelf to infeftion by his unremitting attendance ly lukewarm. The bread and privities muft be rubbed 

on thofe who are labouring under this dreadful diftrefs. foftly. In a cold climate fucb as ours, thofe parts 011- 

This excellent man, whole philanthropy equals that ly into which the oil is rubbed muft be expofed naked, 

even of “ Marfcilles’ good bifhop,” declares, that du- The other parts muft be covered with warm clothing, 

ring the long period mentioned, he has found no reme- In this manner each part of the body muft be rubbed 
dy comparable to that of rubbing olive oil, with the with oil in fucceffion, as quickly as poffible, and be then 

ilrongelt fn&ion. into the whole body of the infe&ed inftantly covered. If the patient lias boils or buboes, 

iierfon. When the body is thus nibbed, the pores be- they muft be rubbed over gently with the oil till they 

‘ jnp- opened, imbibe the'oil, and a profufe perfpiration can be brought to fuppnrate by means of emollient pla- 

takes place, by which the poifonous infe&ion is again tiers. The perfons who-attend the patients to rub in 

thrown out. This operation muft be performed the the oil muft take the precaution to rub tliemfelves over 

firft day of the infe&ion; and if only a weak perfpira- in the like manner, before they engage in the opera¬ 

tion enfues, it muft be repeated till it is obferved that tion. They mull, if poflible, avoid the breath of the 

everv particle of infe&ion is removed, and that the patient, and not be under any appreheniions of catching 

whole body of the patient is covered with a profufe the infe&ion. 
fweat. Neither the patient’s fliirt nor bed-clothes muft P. Luigi then fays : “ In order to prevent the pa- 

Le changed till the perfpiration has entirely ceafed. The tients from lofing their {Length, 1 preferibed for them, 

operation muft be performed in a very clofe apartment; during four or five days, foup made of vermicelli boiled 

and at every feafou of the vear there muft be kept in it in vinegar without fait. I gave them fix or feven times 

a fire-pan, over which fugar and juniper muft be thrown a-day a final! fpoonful of preferved four cherries .; pre- 

from time to time, that the vapour which thence arifes ferved not with honey, but with fugar, as the former 

may promote the perfpiration. The whole body of the might have occafioned a diarrhoea. When convinced 

patient, the eyes alone excepted, muft in this manner that the patients were getting better, I Unially gave 

be anointed, or rather rubbed over, with tlie greateft them the fifth morning a cup of good Mocha coffee, 
vvith a piece of toalled bilcuit [bifeotto) prepared with 

This pra&ice of the pious monk is'mentioned by fugar; and I doubled the latter according to the. (Length 

Mr Howard in his work on Lazarettos; but a more and improvement of my patients.” 
fatisfa&ory account of it is given by Count Leopold von In the courfe of five.years, during which fri&ion 

Bercbtold, who adds the following remarks by way of with oil was employed in the hofpital at Smyrna, of 

illuftration : i.The operation of rubbing in the oil 250 perfons attacked by the plague the greater part 
were 

(b) Dr Mofeley, we think, has affigned a very fufficient reafon why bleeding ffiould generally prove effe&ual, 

if re courfe be had to it at the commencement of the difeafe. “ In the common order of peftileuttal fevers (fays 

he) the- commence with coldnels and ffiivering ; fimply demonftating, that fomething uiniiual has been 111 con- 

ta& with *h< fkin, agonizing cutaneous fenfibihty. Sickuefs at the ftomach, and an immoveable preffiire about 

the p-aecordia, follow. Tliefe demonftrate, that the blood cannot pervade the extremities of the body, and that 

the quantity which ought to dilate through the whole machine is confined to the larger oigans, and is crowding 

and ditlending the heart and central veftels. . , , ,. f . , r 
« The reftrainiiif power of the remoter blood veftels being deftroyed, the thinner parts of tlie blood eicape 

their boundaries ; hence arifes vellownefs in the fit in in fome climates ; in others, the extravafated grofter parts 

of the blood ftagnate, forming black lodgements, bubo, anthrax, and exanthemata. 
“ The objf’& in tliefe fevers is, to decide the conteft between the folids and the fluids ; and this appears to me 

to be only prafticable, when fpontaneous fweats do not happily appear, or cannot be rafted by- a cooling regi¬ 

men • and by draining the vital parts, by bleeding and purging, before the fluids have burft.their confines, and 

diffolved th&r bond of union with the folids. The next ftep is to regain the loft energy ot the furface of the 

body, by exciting perfpiration ; and then of the whole fyftem, by tonics 
“ When thefe things are not done in the firft hours of attack, 111 peftilential fevers, and the confli& is not ex. 

thinbfhed at once, attempting to extort fweats from the body, by beating alexapharmaes, will dp mifchiet ; and 

bark, wine; ftimulants, and cordials, may be called on, like undertakers, to perform an ufelefs ceremony. 
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■ were cured; and this would have been the cafe with 

the reft had they not negledted the operation, or had it 

_ not been employed too late after their nervous fyftem 

had been weakened by the difeafe fo as to render them 

incurable. Immenfe numbers of people have been pre- 

ferved from the effedfs of this malady by the above 

means ; and of all thofe who have anointed themfelves 

with oil, and rubbed it well into their bodies, not one 

has been attacked by the plague, even though they ap¬ 

proached perfons already infe&ed, provided they abftain- 
ed from heavy and indigeftible food. 

Thus we fee, if this account may be depended on, 

that oil rubbed into the Ikin a&s as a preventative, as 

well as a cure. When the operation is performed to 

prevent infedlion, and it is fuccefsfully performed with 

tnat view at Smyrna, as often as the plague makes its 

appearance in the city, as it is n<?t done for the pur- 

pofe of promoting peripiration, it is not requifite that it 

fhould be performed with the fame fpeed as when for 

curing the diforder; nor is it neceffary to abftain from 

flefh and to ufe foups ; but it will be proper to ufe on¬ 

ly fowls or veal for ten or twelve days, boiled or roait- 

ed, without any addition or feafoning (condimento). In 
the laft place, it will be neceffary to guard againft fat 

and indigeftible food, and fuch liquors a* might put in 
motion or inflame the mafs of the blood. 

This important difeovery deferves the ferious confi- 

deration of all medical mtu ; for if olive oil has been 

found efficacious in curing or preferving againft one 

fpecies of infedlion, it is not abfurd to fuppofe that the 

fame or other kinds of oil might be productive of much 

benefit in other malignant infectious difeafes. We hope 

loon to hear of fome trial being made with it in this 

country. Would it be of any fervice in the yellow fe¬ 

ver, fo prevalent in the weftern world ? See the Philo- 
fophical Magazine, Vol. II. 

PLANETARY hours, are twelfth parts of the 

artificial day and night; being each double in length 

to the hour ufed in civil computation in Europe. They 

are ftill ufed by the Jews as they were among their 

forefathers ; and hence are called Jewi/h hours. The 

reafon of their being called planetary hours, is, that ac¬ 

cording to the aftrologers, a new planet conies to pre¬ 

dominate every hour, and that the day takes its deno- 

mination from that which predominates the firft hour 
of it ; as Monday from the moon, &c. 

PLANETS have been fufficiently deferibed in the 

articles Astronomy in the Encyclopedia and this 

Supplement. The word is introduced here merely to 

notice the difeovery’ of two new planets lince thofe ar¬ 

ticles were written. The firft was difeovered in January 

1801, by Piazzi of Palermo; and the other, if it be 

indeed a planet, on the 28th of March 1802, by Mr 

Olbars an aftronomcr of Bremen. Of the exiftence of 

Piazzas planet there is no doubt, as it has been ob- 

ferved by aim oil all the eminent aftronomers of Europe. 

Its orbit is between that of Mars and Jupiter, and its 

appearance like that of a ftar of the feventh or eighth 

magnitude. It has been called Juno, Hera, and Ceres 

Ferdinandea. The laft of thefe names feeins to be ge¬ 

nerally* adopted ; and it was impofed by the difeoverer 

in allufion to Sicily, and the monarch who reigns over 

that country. Dr Herfehel does not think the ftar 

of Olbars intitled to the rank of a planet ; and hither- 

to we believe it has received no name. Ceres Ferdinan- 
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dea revolves in four years; and the following arc the Plants- 

elements found by Bruckhardt and Gaufs, and admitted ~ 
by Lalande : 

Inclination ioG 

Node 2s 20 
Aphelion 2 9 

"°47" 

58 

Inclination 

Node 2* 

Epoch 2 

Mean anom. 

Aphelion 10 

Eccentricity 0.0825017 
Equation 90 28' 

Dillauce 2*73555’ 

TO° 36' 57" 

21 O41 

38 O 

15 55 

27 3« 

16 

3 
26 

Paffage of the Aph 

Jan. 1. 1801 8 hours 
Eccentricity C.0364 
Semi-axis 2.574 

Revolution 4.13 years _.w„ —/ojjj 

PLAN I S, organifed bodies, of which a full account 

has been given in the Fncycl. under the title Botany, 

Plants, Sexes, toV. The eftablifhment of the fexual 

fyftem in vegetables, and the acknowledged analogy be¬ 

tween vegetable and animal bodies, has fuggefted a me¬ 

thod of improving plants, as animals are confeffedly im¬ 

proved, by what is called cmffmg the breed. This 

thought incurred firft, we believe, to Andrew Knight, 

Efq; and in the Tranfaftions cf the Royal Society for 

1799, we have an account of fome very curious experi¬ 

ments made by him, with the view of afeertaining whe¬ 

ther the improvement which he had conceived be ac¬ 

tually pra&icable. Thofe were chiefly made 011 the 

garden pea, of which he had a kind growing in his 

yard ; which having been long cultivated in the fame 

foil, had ceafed to be productive, and did not appear to 

recover the whole of its former vigour when removed 

to a foil of a fomewhat different quality. On this his 

firft experiment in 1787 was made. Having opened a 

dozen of its immature bloffoms, he deftroytd the male 

parts, taking great care not to injure the female ones ; 

and a few days afterwards, when the bloffoms appeared 

mature, he introduced the farina of a very large and 

luxuriant grey pea into one half of the bioflc/ms,;leaving 

the other half as they were. The pods of each o-rew 

equally well ; but he foon perceived that of thofe°into 

whole bloffoms the farina had not been introduced, the 

feed remained nearly as they were hefore the bloflbm 

expanded, and in that ftate they withered. Thofe in 

the other pods attained maturity, but were not in any 

fenfible degree different from thofe afforded by other 

plants of the fame variety ; owing, he imagines, to the 

external covering of the feed (as he had found in other 

plants) being furnifhed entirely by the female. I11 the 

fucceeding fpring, the difference, however, became ex¬ 

tremely obvious ; for the plants from them arofe with 

exceffive luxuriance, and the colour of their leaves and 

fterns clearly indicated that they had all exchanged 

their whitenefs for the colour of the male parent: the 

feeds produced in autumn were dark grey. By intro¬ 

ducing the farina of another white variety (or in fome 

in fiances by limple culture), he found this colour was 

eafily difeharged, and a numerous variety of new kinds 

produced ; many of which were in fize and every other 

refpeCt much fuperior to the original white kind, and 

grew with exceffive luxuriance, fome of them attaining 
the height of more than twelve feet. 

The diffimilarity lie obferved in the offspring, afford¬ 

ed by different kinds of farina in thefe experiments, 

pointed out to him an eafy method of afeertaining whe¬ 

ther fuperfoetation (the exiftence of which has been ad¬ 

mitted among animals) could alfo take place in the ve¬ 

getable world. For as the offspring of a white pea is 

always white, unlefs the farina of a coloured kind be 

3 A* 2 introduced 
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Plants, introduced into the blofTom, and as the colour of 

grey one is always transferred to its offspring, though 

the female be white, it readily occurred to Mr Knight, 

that if the farina of “both were mingled or applied at 

the fame moment, the offspring of each could be eafily 

diftingnifhed. 
His firft experiment was not altogether fuccefsful ; 

for the offspring of five pods (the whole which efeaped 

the birds) received their colour from the coloured male. 

There was, however, a ftrong refemblanee to the other 

male in the growth and charader of more than one of 

the plants; and the feeds of feveral in the autumn very 

clofely refembled it in every thing but colour. In this 

experiment he ufed the farina of a white pea, which 

pofTeffed the remarkable property of fhrivelling excef- 

fively when ripe ; and in the fecond year he obtained 

white feeds from the grey ones above mentioned, per- 

fedly fimilar to it. He is therefore flrongly difpofed 

to believe that the feeds were here of common paren¬ 

tage ; but doth net conceive himfelf to be in poffeffion 

of facts fufficient to enable him to fpeak with decifion 

on this queftion. We have no right to form a decided 

opinion on this part of the fubjed, having paid to it 

very little attention ; but at prefent we are inclined to 

think differently from the author. We admit, indeed, 

that if the female afford the firft organized atom, and 

the male ad only as a ftimulus, it is by no means im- 

poflible that the explofion of two veficles of farina, at 

the fame moment (taken from different plants), may 

afford feeds of common parentage ; but whether the 

female or the male affords the firft organized atom, is 

the queftion which to us appears not yet decided. 
Another fpecies, however, of fuperfeetation, in which 

one feed appears to have been the offspring of two 

males, has occurred to Mr Knight fo often, as to re¬ 

move, he fays, all poffibility of doubt as to its exift- 

tnce. In 1797, the ye fir after he had feen the refnlt 

of the laft mentioned experiment, having prepared a 

great many white bloffoms, he introduced the farina of 

a white and that of a grey nearly at the fame moment 

into each ; and as in the laft year the charader of the 

coloured male had prevailed, lie ufed its farina more 

fparingly than that of the white one ; and now almoft 

every pod afforded plants of different colours. The 

majority, however, were white ; but the cliaraders of 

the two kinds were not fufficiently diftind to allow him 

to judge with precifion whether any of the feeds were 

produced of common parentage or not. In the year 

*798 he was more fortunate; having prepared blof¬ 

foms of the little early frame pea, he introduced its own 

iarina, and immediately afterwards that of a very large 

;.nd late grey kind, and fowed the feeds thus obtained 

in the end of fummer. Many of them retained the co¬ 

lour and charader of the fmall early pea, not in the 

flighted degree altered, and bloffomed before they were 

eighteen inches high ; wftilft others (taken from the 

fame pods), wbofe colour was changed, grew to the 

height of more than four feet, and were killed by the 

frolt before any bloffoms appeared. 
It is evident, that in thefe inftances fuperfeetation 

took place ; and it is equally evident that the feeds 

were not all of common parentage. Should fubfequent 

experience evince, that a fingle plant may be the off- 

fprfng of two males, the analogy between animal and 

vegetable nature may induce fome curious conjedures 
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the relative to the procefs of generation in the animal 

world.—It certainly may ; but either we do not per- 

fedlv under Hand the author’s meaning, or this experi¬ 

ment is not conclufive. There were here feeds of dif¬ 

ferent colours produced by the farina of different males, 

operating on the fame female plant ; and there are well 

attefted inftances of twin children being born of diffe¬ 

rent colours, in conftquence of the coition of different 

males, a negro and a white man, with the fame woman. 

Had Mr Knight difeovered, not that the fame pod, 

but that the fame individual pea, was the offspring of 

two males, his difeovery would indeed have led to fome 

curious conjedures refpeding animal generation. But 

to proceed with his experiments. 
By introducing the farina of the largeft and moft 

luxuriant kinds into the bloffoms of the moft diminu¬ 

tive, and by referving this procefs, he found that the 

powers of the male and female, in their effeds on the 

offspring, are exadly equal. The vigour of the growth, 

the fize of the feeds produced, and the feafon of matu¬ 

rity, were the fame, though the one was a very early 

and the other a late variety. He had in this experi¬ 

ment a ftriking inftance of the ftimulative effects of 

crofting the breeds ; for the fmalleft . variety, whofe 

height rarely exceeded two feet, was increafed to fix 

feet; whilft the height of the large and luxuriant^ kind 

was very little diminiftied. By this procefs it is evi¬ 

dent, that any number of new varieties may be obtain¬ 

ed ; and it is highly probable, that many of thefe will 

be found better calculated to corred the defeats of dif¬ 

ferent foils and fituations than any we have at prefent. 

The fuccefs of Mr Knight’s experiments on the pea 

induced him to make iimilar experiments on wheat ; 

but thefe did not anfwer his expiations. The varie¬ 

ties indeed which he obtained, efeaped the blights of 

1795 and 1796; but their qualities were not other- 

wife good, nor were they permanent. His experiments 

on the apple, the improvement of which was the firft 

objed of his attention, have, as far as he could judge 

from the cultivated appearance of trees which had not 

borne fruit when he wrote his memoir, been tally equal 

to his hopes. The plants which he obtained from his 

efforts to unite the good qualities of two kinds of apple, 

feem to poffefs the greateft health and luxuriance of 

growth, as well as the moft promiiing appearance in 

other refpeds. In fome of thefe the charader of the 

male appears to prevail ; in others that of the fernale ; 

and in others both appear blended, or neither is dfftin- 

gnifhable. Thefe variations, which were often obfer- 

vable in the feeds taken from a fingle apple, evidently 

arife from the want of permanence in the charader ot 

this fruit, when raifed from feed. Many experiments 

of the fame kind were tried on other plants ; but it is 

fufficient to fay, that all tended to evince, that impro¬ 

ved varieties of every fruit and of efeulent plants m3y be 

obtained by this procefs, and that Nature intended that 

a fexual intercourfe ffiould take place between neigh¬ 

bouring plants of the fame fpecies. kor the nutrition 

of plants, fee Vegetable Substances in this SuppL 
PLATINUM, or Platina (See Chemistry, 

SuppL Part I. Chap. iii. Sed. 3 ), is a metal, of which 
every chemift regrets the difficulty of making it mal¬ 

leable. Of the different proceffes adopted to accom- 

plifii this end, we have reefon to believe that of Mr 

Richard Knight the moft fuccefsful; and, with the 
0 fpirit 

Plants, 
Platinum, 
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Platinum fpirit of a true pbilofopher, he wiflies to make that pro- degrees of finenefs, the third is the pollards. There is 

II cefs as generally known as poflible. We (ltall give it in nothing between it and the bran. . 0 ’-.j 
P°!'art!s- jjjg own WOrds : PORCELAIN, a kind of earthen or (lone ware, of 

v « To a given quantity of crude platinum, I add (fays the manufacture of which a full account is given in the 
lie) 15 times its weight of nitro-muriatic acid (compo- Encyclopedia from Grolier and Reaumur. It may be 
fed of equal parts of nitric and muriatic acids) in a tubu- proper, however, to add here,from Sir George Staun- 
Jated glafs retort, with a tubulated receiver adapted to it. ton, that one of the principal ingredients in the Chinefe 
It is then boiled, by means of an Argand’s lamp, till porcelain called pe-lun-tfe, is a fpecies of fine granite, 
the acid has affumed a deep faffron colour : it is then or compound of quartz, feldfpath, and mica, in which 
poured off ; and if any platina remains undifiolved, the quartz bears the large ft proportion. “ It appears 
more acid is added, and it is again boiled until the whole (fays Sir George) from feveral experiments, that pe¬ 
ls taken up. The liquor, being fnffered to reft till quite tun-tfe is the fame as the growan-ftoue of the Cornilh 
clear, is again decanted : a folution of fal-ammoniac is miners. The micaceous part in fome of this granite 
then ’added, by little and little, till it no longer gives a from both countries, often contains fome particles of 
cloudinefs. By this means the platina is thrown down iron ; in which cafe it will not anfwer the potter’s pur- 
in the form of a lemon-coloured precipitate, which having pofe. This material can be calcined and ground much 
fubfided, the liquor is poured off, and the precipitate re- finer by the improved mills of England, than by the 
peatedly walhed with diftilled water till it ceafes to give very imperfeft machinery of the Chinefe, and at a 
an acid tafte (too much water is injurious, the precipi- cheaper rate, than the prepared pc-tun-tfe of their own 
tate being in a certain degree foluble in that liquid) ; country, liotwithftanding the cheapnefs of labour there, 
the water is then poured off, and the precipitate evapo- The kao-liu, or principal matter mixed with the pe-tun- 
rated to drynefs.” tfei >s the gtowan clay alfo of the Cornifil miners. The 

Thus far our author’s method, as he candidly ob- wha-Jhe of the Chinefe is the Englilh foap rock ; and 
ferves himfelf, differs not from that which has been fol- the jhe ken is afferted to le gypfum. 
lowed by many others ; but the remainder of the pro- “ The manufacture of porcelain isfaid to be precarious, 
cefs is his own. “ A ftrong, hollow, inverted cone of from the want of fome precife method of afccrtaining and 
crucible earth being procured, with a correfponding regulating the heat within the furnaces, in eonfequence 
Hopper to fit it, made of the fame materials, the point of which, their whole contents are baked fometimes into 
of’the latter is cut off about three-fourths front the one foil'd and ufelefs mafs.” If this be fo, Wedge- 
bafe. The platina, now in the llate of a light yei- wood’s thermometer would be a prefent highly valuable 
low powder, is preffed tight into the cone, andj a to the Chinefe potter, if that arrogant and conceited peo- 
cover being fixed fliglitly 011, it is placed in an air fur- pie would condefcend to be taught by a native of Europe, 
nace, and the fire raifed gradually to a ftrong white POSITION, Cintre of, is a point of anybody, 
heat. (The furnace ufed by Mr Knight is portable, or fyltem of bodies, fo leledted, that we can eftimate 
with a chamber for the fire only eight inches in dia- with propriety the fituation and motion of the body or 
meter.) In the mean time the conical Hopper, fixed fyftem by the fituation and motion of this point. It 
in a pair of iron tongs fuitable for the purpofe, is is very plain that, in all our attempts to accurate_dil- 
brought to a red, or to a bright red, heat. The cover cufiion of mechanical queftions, especially in the prefent 
being then removed from the cone, the tongs with the. extended fenfe of the word mechanifm, fuch a felettioh 
heated ftopper is introduced through a hole in the cover is lieceffary. Even in common eonverfation, we fre- 
of the furnace, and preffed at iirft gently 011 the pla- queutly find it lieceffary to afeertain the dillance of ob- 
tina, at this time in a ftate nearly as loft as dough, till it jects with a certain precifion, and we then perceive that 
at length acquires a more folid confidence, ivis then we mull make fome fuch Election. We conceive the- 
repeatedly flruck with the Hopper, as hard as the 11a- diilance to be mentioned, neither with refped to the 
ture of the materials will admit, till it appears to re- neared nor the remoteft point of the object, but as a> 
ceive 110 farther impreffmn. The cone is then removed fort of average dillance; and we conceive the point fo al- 
fram the furnace ; and being ftruek lightly with a ham- cci tained to be foinewhcre about the middle of the ob- 
mer, the platina falls out in a metallic button, ftoin jcd. The more we reflect on this, we find it the more 
which ftate it may be drawn, by repeatedly heating and lieceffary to attend to many circuir,dances which we had 
gently hammering, into a bar fit for flatting, drawing overlooked. Were it the queltion, to decide in what 
into wire, planifhing, &c. 1 precife part of a country parifh the church Ihould be 

“ Belides the comparative facility of this procefs, it placed, we find that the geometrical middle is not al- 
has the farther advantage of rendering the platina much ways the moil proper. We mull confider the popu- 
purer than whenredhot iron is obliged to be had reeourie loufnefs of the different quarters of the parifh, and felect 
to ; for platina, when of a white heat, lias a ftrong af- a point fuch, that the diflances of the inhabitants on 
fiuity for iron, and, with whatever care it may have each fide, in every direiftion, fhall be as equally balan-* 
been previoufly feparated from that metal, will be found ced as poflible. 

-to have taken up a portion of it, wlieu it is employed of a In mechanical difeuflions, the point by whofe poll- 
red heat, to ferve to unite the particles of the platina.” tion and dillance we eftimate the pofition and dillance 

PLATONIC Bodies, fee Rfgul/ir Bodies, Suppl. of the whole, mull be fo fclected; that its pofition and 
PLUVIAMETER, a machine for ineafuring the diftance, eftimated in any dircdlion whatever, (ltall be 

quantity of rain that falls, otherwife called Ommu.me- the average of the pofitionsand diftances of every parti- 
tlr ; which fee, Encycl. cle of the affemblage, eftimated in that direction. 

POLLARDS, the name of a coarfe kind of wheaten This will be the cafe, if the point be fo feledled that, 
flour. When the flour of wheat is feparated into three when a plane is made to pafs through it in any direc¬ 

tion 
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'Pofition. (ton whatever, and perpendiculars are drawn to this 

v~ plane from every particle in the body or fyitem, the 

film of all the perpendiculars on one fide of this plane 

is equal to the fum of all the perpendiculars on the 

' other fide. If there be fuch a point in a body, the 

pofition and motion of this point is the average of the 

pofitions and motions of all the particles. 

Plate XL. For if P (fig* r0 be a point fo fituated, and if QR 
be a plane (perpendicular to the paper) at any diftance 

from it, the diftance Fp of the point from this plane is 

the average of the diftances of all the particles from it. 

For let the plane APB be parted through P, parallel to 

QR. The diftance CS of any particle C from the 

plane QR is equal to DS—DC, or to Pp—DC. And 

the diftance GT of any particle G, lying on the other 

fide of APB, is equal to HT-f-GH, or to P^>-f-GH. 

Let n be the number of particles on that fide of AB 

which is neareft to QR, and let o be the number of 

thofe on the remote fide of AB, and let m be the num¬ 

ber of particles in the whole body, and therefore equal 

to n-\-o. It is evident that the fum of the diftances of 

all the particles fuch as C, is n times Pp, after deduct¬ 

ing all the diftances, fuch as DC. Alfo the fum of all 

'the diftances of the particles, fuch as G, is o times Pp, 

together with the fum of all the diftances, fuch as GH. 

Therefore the fum of both fets is w -f- ^ X Pp + fum 

of GH —fum of DC, or wXP/>+ fum of GH— 

fum of DC. But the fum of GH, wanting the fum 

•of DC, is nothing, by the fuppofed property of the 

•point P. Therefore w X P/> is the fum of all the di¬ 

ftances, and Pp is the mth part of this fum, or the 

average diftance. 

Now fuppofe that the body has changed both its 

place and its pofition with refpeCt to the plane QR, 

and that P (fig- 2.) is ftill the fame point of the body, 

and P/; a plane parallel to QR. Make^> * equal to 

p P of fig. 1. It is plain that P/> is ftill the average 

diftance, and that m X Pp is the fum of all the prefent 

diftances of the particles from Q^R, and that m X*p is 

the fum of all the former diftances. Therefore??/ X P* 

is the fum of all the changes of diftance, or the whole 

quantity of motion eftimated in the direction * P. P * 

is the ?wth part of this fum, and is therefore the average 

motion in this direction. The point P has therefore 

been properly feleCted ; and its pofition, and diftance, 

and motion, in refpeCI of any plane, is a proper repre- 

fentation of the fituation and motion of the whole. 

It follows from the preceding difeuflion, that if any 

particle C (fig. 1.) moves from C to N, in the line 

CS, the centre of the whole will be transferred from P 

to Qj fo that PQJis the mth part of CN ; for the fum 

of all the diftances has been diminifhed by the quantity 

CN, and therefore the average diftance mult be dimi- 

CN 
nifhed by the ???th part of CN, or PQJs rr 

, But it may be doubted whether there is in every bo¬ 

dy a point, and but one point, fuch that if a plane pafs 

through it, in any direction whatever, the fum of all the 

diftances of the particles on one fide of this plane is 

equal to the fum of all the diftances on the other. 

It is eafy to rtiew that fuch a point may be found, 

with refpeCi to a plane parallel to QR. For if the fum 

of all the diftances DC exceed the fum of all the di¬ 

stances GH, we have only to pafs the plane AB a little 

nearer to QR, but ftill parallel to it. This will dimi- 

nifh the fum of the lines DC, and increafe the fum of 

the lines GH. We may do this till the fnms are equal. 

In like manner we can do this with refpeCi to a 

plane LM (alfo perpendicular to the paper), perpendi¬ 

cular to the plane AB, The point wanted is fome- 

where in the plane AB, and fomewhere in the plane 

LM. Therefore it is fomewhere in the line in which 

thefe two planes interfeft each other. The line partes 

through the point P of the paper where the two lines 

AB and LM cut each other. Thefe two lines repre- 

fent planes, but are, in fadf, only the interfeclion of 

thofe planes with the plane of the paper. Part of the 

body mult be conceived as being above the paper, and 

part of it behind or below the paper. The plane of 

the paper therefore divides the body into two parts. It 

may be fo fituated, therefore, that the fum of all the 

diftances from it to the particles lying above it /hall be 

equal to the fum of all the diftances of thofe which are 

below it. Therefore the fituation of the point P is 

now determined, namely, at the common interfe&ion of 

three planes perpendicular to each other. It is evident 

that this point alone can have the condition required 
in refpedf to thefe three planes. 

But it ftill remains to be determined whether- the1 

fame condition will hold true for the point thus found, 

in refpedf to any other plane parting through it ; that 

js, whether the fum of all the perpendiculars on one 

fide of this fourth plane is equal to the fum of all the 

perpendiculars on the other fide. Therefore 

Let AGHB (fig. 3.), AXYB, and ‘CDFE, be 

three planes interfering each other perpendicularly in 

the point C ; and let CIKL be any other plane, inter¬ 

fering the firft in the line Cl, and the fecond in the 

line CL. Let P be any particle of matter in the body 

or fyftem. Draw PM, PO, PR, perpendicular to the 

firft three planes refperively, and let PR, when produ¬ 

ced, meet the oblique plane in V ; draw MN, ON, per- 

pendicular to CB. They will meet in one point N. 

Then PMNO is a reftangular parallelogram. Alfo 

draw MQ^perpendicular to CE, and therefore parallel 

to AB, and meeting Cl in S. Draw SV; alfo draw ST 

perpendicular to VP. It is evident that SV is parallel 

to CL,vand that STRQ^and STPM are rerangles. 

All the perpendiculars, fuch as PR, on one fide of 

the plane CDFE, being equal to all thofe on the other 

fide, they % may be confidered as compenfating each 

other ; the one being confidered as pofitive or additive 

quantities, the other are negative or fubtra&ive. There 

is no difference between their fums, and the fum of 

both fets may be called o or nothing. The fame muft 

be affirmed of all the perpendiculars PM, and of all the 
perpendiculars PO. 

Every line, fuch as RT, or its equal QS, is in a cer¬ 

tain invariable ratio to its correfponding QC, or its 

equal PO. Therefore the pofitive lines RT are com- 

penfated by the negative, and the fum total is nothing. 

Every line, fuch as TV, is in a certain invariable ra¬ 

tio to its correfponding ST, or its equal PM, and there¬ 
fore their fum-total is nothing. 

Therefore the fum of all the lines PV isr nothing ; but 

each is in an invariable ratio to a correfponding perpen¬ 

dicular from P on the oblique plane CIKL. There¬ 

fore the fum of all the pofitive perpendiculars on this 

plane is equal to the fum of all the negative perpendi¬ 

culars, and the propofition is demonftrated, viz. that 

in 
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or fyftem of bodies, there >ofition. in every body, , - . 

—v""*"' fnch, that if a plane be paffed through it in any direc¬ 
tion whatever, the fum of all the perpendiculars on one 

fide of the plane is equal to the fum of all the perpen¬ 

diculars on the other fide. 
The point P, thus feleded, may, with great proprie¬ 

ty, be called the centre of position of the body or 

fyftem. r . 
If A and B (fig. 4.) be the centres of pofition of 

two bodies, wliofe quantities of matter (or numbers of 

equal particles) are a and the centre C lies in. the 

ftraight line joining A and B, and AC : CB zzz h : a, 

or its diftance from the centres of each are inverfely as 

their quantities of matter. For let a C ^ be any plane 

pafiing through C. Draw A *, B perpendicular to 

this plane. Then we have aXAccz=bXJjP, and 

A«:B3 = ^:fl, and, by limilarity of triangles, CA : 

CB = b : a. 
If a third body D, wliofe quantity of matter is d, 

be added, the common centre of pofition E of the three 

bodies is in the ftraight line DC, joining the centre D 

of the third body with the centre C of the other two, 

and DE : EC = a 4* h : d. For, palfing the plane 
E * through E, and drawing the perpendiculars D <T, 

C *, the fum of the perpendiculars from D is dX D $ ; 

and the fum of the perpendiculars from A and B is 

a b X C x, and we have //XD<f = a + ^ X Cx; and 

therefore DE : EC =: a + h : d. 
In like manner, if a fourth body be added, the com¬ 

mon centre is in the line joining the fourth with the 

centre of the other three, and its diftance from this 

centre and from the fourth is inverfely as the quantities 

of matter ; and fo on for any number of bodies. 

If all the particles of any fyftem be moving uniform¬ 

ly, in ftraight lines, in any diredions, and with any ve¬ 

locities whatever, the centre of the fyftem is either mo¬ 

ving uniformly in a ftraight line, or is at reft. 
For let m be the number of particles in the fyftem. 

Suppofe any particle to move uniformly in any direc¬ 

tion. It is evident, from the reafoning in a former pa 
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is a point gation of the motions and adions of bodies incompa¬ 

rably more fimple and eafy, freeing our difeuftions from 

numberlefs intricate complications of motion, which 

would frequently make our progrefs almoft impofiible. 

Position, in arithmetic, called alfo Falfe Pofition, 

or Svppofition, or Rule of Falfe, is a rule fo called, be- 

caufe it confifts in calculating by falfe numbers fuppo- 

fed or taken at random, according to the procefs de- 

feribed in any queftion or problem propofed, as if they 

Pofition. 

were the true numbers, and then from the refults, com¬ 

pared with that given in the queftion, the true numbers 

are found. 
Thus, take or affume any number at pleafure for 

the number fought, and proceed with it as if it were 

the true number, that is, perform the fame operations 

with it as, in the queftion, are deferibed to be perform¬ 

ed with the number required : then if the refult of thole 

operations be the fame with that mentioned or given 

in the queftion, the fuppofed number is the fame as the 

true one that was required ; but if it be not, make this 

proportion, viz. as your refult is to that in the queftion, 

fo is your fuppofed falfe number to the true one required. 

Example. What number is that, to which if we add. 

and y of itfelf, the fum will be 240 ? 

Suppofe 99 

49.5 = 4: 

33- 
24.75 

16.5 

%9 T> 

222.75 = 

Then, as 222.75 : 240 : : 99 

T 

T 
1 

s 
refult 

: 106.6 Anfwei. 

53-3 

35 >5 

2 6.6 

J7-7 — <5' 

2 40. = proof. 

This isfingle pofition 
Sometimes it is ncceffary to make two different flip* 

ragraph, that the motion of the common centre is the pofitions or affuniptions, when the fame operations mult 

wth part of this motion, and is in the fame diredion. ^ ™*rfnrmcfl with each as in the funde rule. If neither 

The "fame muft be faid of every particle. Therefore 

the motion of the centre is the motion which is com¬ 

pounded of the 772th part of the motion of each par¬ 

ticle. And becaufe each of thefe was fuppofed to be 

uniform and redilineal, the motion compounded of 

them all is alfo uniform and redilineal ; or it may hap¬ 

pen that they will fo compenfate each other that there 

will be no diagonal, and the common centre will remain 

at reft. 
Cor. i. If the centres of any number of bodies move 

uniformly in ftraight lines, whatever may have been 

the motions of each particle of each body, by rotation 

be performed with each as in the fingle rule. II neither 

of the fuppofed numbers folve the queftion, find the 

differences between the refults and the given number ; 

multiply each of thefe differences into the other’s pofi¬ 

tion ; and if the errors in both fuppofitions be of the 

fame kind, i. e. if both fuppofitions be either lefs or 

greater than the given number, divide the differences; 

of the produds by the differences of the errors. If 

the errors be not of the fame kind, i. e. if the one be 

greater and the other lefs than the given number, di¬ 

vide the fum of the produds by the fum of the errors. 

The quotient, in either cafe, will be the anfwcr. 

Example. Three partners, A, B, and G, bought a 

or otherwife, the motion of the common centre will be . fugar-work which coll them L..2000 ; of which A paid 

uniform and redilineal. a certain fum unknown ; B paid as much as A, and 

Cor. 2. The quantity of motion of fucli a fyftem is L. 50 over ; C paid as much as them both, and L. 

the fum of the quantities of motion of each body, re- over: What fum did each pay ? 

duced to the diredion of the centre’s motion. And it (■*•) Suppofe A paid L. 500 

is had by multiplying the quantity of matter in the 

fyftem by the velocity of the centre. 
The velocity of the centre is had by reducing the 

motion of each particle to the diredion of the centre’s 

motion, and then dividing the fum of thofe reduced mo¬ 

tions by the quantity of matter in the fyftem. 

By the feledion of this point, we render the invefti- I25 — error °/ excefs. 
J (2.) Sup- 

13 
C 
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(2.) Suppofe A paid L.400 

B- 450 

125 =r excefs. C —— 875 

400 =2 2d pofition. 1725 
.-. 2000 

50000 - 
275 == error of defeat, 

500= ift pofition. 

1 ft error, 125 *37500 

2d   275 50000 

400 5*87500 

Anfwers. 1 
468.75 = fum paid by 

5*8*75 -- 
1012.5 =- 

A. 

B. 

C. 

2000 ... = proof. 

This is called double pofition. 
POTTERY is an art of very confiderable importance; 

and in addition to what has been faid on it in the Ency¬ 

clopedia, the following reflexions, by that emiuent che- 

mift Vauquelin, will probably be acceptable to many of 

our readers. 
Four things (fays he) may occafion difference in the 

qualities of earthen-ware : \Jh The nature or compo- 

fition of the matter ; 2d, The mode of preparation ; 3d, 

The dimenfions given to the veffels; 4th> The baking 

to which they are fubjeded. By compofition of the 

matter, the author underflands the nature and propor¬ 

tions of the elements of which it is formed. Thefe ele¬ 

ments, in the greater part of earthen ware, either va¬ 

luable or common, are iilex, argil, lime, and fometimes 

a little oxide of iron. Hence it is evident that it is not 

fo much by the diverfity of the elements that good 

earthen*ware differs from bad, as by the proportion in 

which they are united. Silex or quartz makes always 

two-thirds at leaft of earthen-ware ; argil or pure clay, 

from a fifth to a third ; lime, from 5 to 20 parts m the 

hundred ; and iron from o to 12 or r 5 parts in the 

hundred. Silex gives hardnefs, infufibility, and un- 

alterability •, argil makes the pafte pliable, and ren¬ 

ders it fit to be kneaded, moulded, and turned at plea- 

fure. It poffeffes at the fame time the property of be¬ 

ing partially fufed by the heat which unites its parts 

with thofe of the filex ; but it mull not be too abun¬ 

dant, as it would render the earthen-ware too fufible and 

too brittle to be ufed over the fire. 
Hitherto it has not been proved by experience that 

lime is neceffary in the compofition of pottery : and if 

traces of it arc conftantly found in that fubftance, it is 

becaufe it is always mixed with the other earths, from 

which the wafhings and other manipulations have not 

been able to feparate it. When this earth, however, 

does not exceed five or fix parts in a hundred, it ap¬ 

pears that it is not hurtful to the quality of the pot¬ 

tery ; but if tnore abundant, it renders it too fufible. 

The oxide of iron, belides the inconvenience of com- 

'tnunicating a red or brown colour, according to the de¬ 

gree of baking, to the veffels in which it forms a part, 

lias the property of rendering them fufible, and even in 

a greater degree than lime. 

As fome kinds of pottery are deflined to melt very 

penetrating fubftances, fuch as falts, metallic oxides, 

glufs, &e. they require a fine kind of pafte, which is * 

obtained only by reducing the earths employed to very 

minute particles. Others deflined for melting metals, 

and fubflances not very penetrating, and which muft 

be able to fnpport, without breaking, a bidden tranfi- 

tion from great heat to great cold, require for their 

fabrication a mixture of calcined argil with raw argil. 

By thefe means you obtain pottery, the eoarfe pafte of 

which refembles brcche, or fmall grained pudding-ftone, 

and which can endure hidden changes of temperature. 

The baking of pottery is alfo an objed of great im¬ 

portance. The heat muft be capable of expelling hu¬ 

midity, and agglutinating the parts which enter into 

the compofition of the pafte, but not llrong enough to 

produce fufion ; which, if too far advanced, gives to 

pottery a homogenuoufnefs that renders- it brittle. The 

fame effed takes place in regard to the fine pottery, 

becaufe the very minute divifion given to the earths re¬ 

duces them nearly to the fame ftate as if this matter 

had been fufed. This is the reafun why porcelain 

ftrongly baked is more or lefs brittle, and cannot eafily 

endure alternations of temperature. Heuce eoarfe porce¬ 

lain, in the compofition of which a certain quantity of 

calcined argil is employed, porcelain retorts, crucibles, 

tubes, and common pottery, the pafte of which is eoarfe, 

are much lefs brittle than difhes and faucers formed of 

the fame fubftance, ground with more labour. 

The general and refpedive dimenfions of the different 

parts of veffels of earthen-ware have alfo confiderable in¬ 

fluence on their capability to Hand the fire. 

In fome cafes the glazing or covering, efpecially 

when too thick, and of a nature different from the body 

of the pottery, alfo renders them liable to break. Thus, 

in making fome kinds of pottery, it is always effential, 

\Jl% To follow the bell proportion in the principles ; 2d, 

To give to the particles of the palle, by grinding, a 

minutenefs fuited to the purpofe for which it is intend¬ 

ed, and to all the parts the fame dimenfions as far as 

poffible ; 3//, To carry the baking to the highell de¬ 

gree that the matter can bear without being fufed ; 4ih. 

To apply the glazing hi thin layers, the fufibility of 

which ought to approach as near as poffible to that of 

the matter, in order that it may be more intimately 

Pottery. 

united. 
C. Vauquelin, being perfuaded that the quality of 

good pottery depends chiefly 011 ufing proper propor¬ 

tions of the earthy matters, thought it might be of 

importance, to thofe engaged in this branch of mann- 

fadure, to make known the analyfis of different natural 

clays employed for this purpofe, and of pottery produ¬ 

ced by fome of them, in order that, when a new earth 

is difeovered, it may be known by a fimple analyfis 

whether it will be proper for the fame objed, and to 

what kind of pottery already known it bears the great- 

eft refemblance. 

HefTian Argil of Porcelain Wedgwood's 
Crucibles. Drenx. Capfules. Pyrometer**. 

Silex . . . 69 • 43*5 . 61 . 64.2 

Argil . . . 21*5 • 33*2 . 28 . 25 

Lime . . I • 3*5 . 6 . 6 

Oxide of iron . 8 1 . 0*5 . 0*2 

Water . • . . . 18 . 6*2 

* 

Raw 
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■oweitin, Raw kaolin 100 parts.—bilex 74, argil 16*5, lime 
Poules. 2, water 7. A hundred parts of this earth gave eight 

of alum, after being treated wich the fulphuric acid 

Wafhed kaolin 100 parts.—S:iex 55, argil 27, lime 

2, iron 0*5, water 14. This kaolin, treated with the 

fulphuric acid, gave about 45 or 50 per cent, cf alum. 

Petuntze.—Silex 74, argil 14*5, lime 5*5, I0L6. A 

hundred parts of this fubflance, treated with the ful¬ 

phuric acid, gave feven or eight parts of alum. But 

this quantity does not equal the lols fullained. 

Porcelain of retorts.—Silex 64, argil 28*8, lime 4*5’;, 

iron 0*50, lols 2*77. Treated with the fulphuric acid, 
this porcelain gave no alum. 

There is a kind of earthen veffels, called Alcarrezes, 

ufed in Spain for cooling the water intended to be 

drunk. Thefe veffels con hit of 60 parts of calcareous 

earth, mixed with alumina and a In tie oxyd of iron, 

and of Idiceous earth, alfo mixed with alumina and 
the fame oxide. The quantity of iron may be dtima- 

ted at alrnolt one hundredth part of the whole. i his 

earth is hrft kneaded into a tough pafte, being for that 

purpofe previoufly diluted with water; formed into a 
cake of about fix inches in thicknefs, and left in that 
ftate till it begin to crack. It is then kneaded with 

the feet, the workman gradually adding to it a quantity 

of fea fait, in the proportion of feven pounds to a 

hundred and Jifty; after which it is applied to the lath, 

and baked in any kind of furnace ufed by potters. The 

alcarrezes, however, are only about half as much ba¬ 

ked as the better kinds of common earthen ware ; and 

being exceedingly porous, water oozes through them 

on all fides. Hence the air, which comes in contad 

with it by making it evaporate, carries off the caloric 

contained in the water in the veffel, which is thus ren¬ 
dered remarkably cool. 

POULES, or Foulqjues, one of the principal na¬ 
tions which inhabit the banks of the Senegal. They 

pofiefs an extent of more than fixty leagues cdong the 

river, and exad heavy cuftoms from the Senegal tra¬ 

ders with the interior of the country. They are not 

fo black as the other negroes, but of a copper colour, 

much inclining to red It is remarkable, however, that 

their children who are fent to Senegal, and refide there 

for fome years, become much blacker. The females 

are very handfome, and the whites of Senegal generally 

take care to procure fome of them. But they are of 

a bad difpofition, and utterly incapable of attachment. 

When a man has a miftrefs of this nation, he mull 

watch her condud very narrowly, and even chaftife her, 

that fhe may not be guilty of infidelity to him whom 

fhe honours with her favours. The dread of the bafli- 

nado will, in fuch cafe, effed what attention and com- 
plaifance can never bring about. 

Although the Poules inhabit one of the fineft fpots 

In Africa, they are neverthelefs a wretched people ; 

they are bafe, cruel, thievilh, and fanatic in the extreme. 

They are commanded by a chief of their religion, 

which is a contemptible mixture of Mahometanifm and 

idolatry. This chief is called the Almamy ; he is al¬ 

ways chofen from among the Tampfirs, who are twelve 

in number. The Tampfirs are the interpreters of the 

law, and are the moft learned, or rather the moft fana¬ 

tical among them. The Almamy has the power of 

life and death over his fubjeds; yet he may be depofed 

by an affembly of Tampfirs: it is therefore his intereft 
Suppl. Vol. II. Part I. 

to keep on good terms with them. The payment of cut Prints* 

toms is made to the Almamy, and is afterwards di- —y— 

ftribuled among the Tampfirs ; and although a part be¬ 

longs to the former, he neverthelefs requires a feparate 
prelent for liimftif. 

PRINTING. (See that article, Encycl. and "Typo¬ 
graphy in this Supplement.) We fhall here only de- 

fenbe a Printing Pre/s, for the invention of which a 

patent was granted, in 179-, to Mr William Nicholfon 

of New North-flreet, Red Lion Square, London. This 

machine, with fome fight varieties, is adapted for print¬ 

ing on paper, linen, cotton, nvooHtn, and other articles, in 

a more neat, cheap, and accurate method, the author 
thinks, than the printing preffes now in ufL 

The invention confifls in three particulars, 1/, The 

manner of preparing and placing the types, engravings, 

or carvings, from which the imprtflion is to be made; 

idly. In applying the ink or colouring mat er to types 

or engravings; and. $Ay, In taking off the impreffi >n. 

\/l, Mr Nicholfon makes his moulds, punches, and 
matrices, for catling letters, in the fame manner, and 

with the fame materials, as other letter founders do, 
excepting that, in tread o leaving a fpace in the mould 

for the item of one letter only, he leave* fp.iccs for two, * 

thiee, or more letters, to be ealt at one pouring of the 

metal; and at the lower extremity of each of thole 

fpaces (which communicate by a common groove at 

top) he places a matrix, or piece of copper, with the 

letter punched upon its face in the ufual way. And 

moreover, he brings the ilem of his letters to a due form 

and hnifh, not only by rubbing it upon a itone, and 

feraping it when arranged in the ffvffiing-llick, bur like- 
wife by feraping it, Qn one or more fides, in a finilhing- 

flick vvhofe hollowed part is lefs dtvp at the inner than 

the outer fide. He c.-uls that fide of the groove which 

is nearell the face of the difpoied letter, the outer lide ; 

and the purpofe accompLhed by this method of fera! 
ping is, that of rendering the tail of the letter gra¬ 

dually fmaller the more remote it is, or farther from the 

face. Such letters may be firmly impofed upon a cy¬ 

lindrical furface, in the fame manner as common letters 
are impofed upon a flat flone. 

2(tlyy He applies the ink or colouring matter to the 

types, forms, or plates, by caufing the furface of a cy¬ 

linder, fmeared or wetted with the colouring matter, to 

roll over the furfaces of the faid forms or plates, or by 

caufing the forms or plates apply themfclves fucceffively 

to the furface of the cylinder. The furface of this co¬ 

louring cylinder is covered with leather, or with wool¬ 

len, linen, or cotton-cloth. Wiien the colour to be 

ufed is thin, as in calico-printing, and in almofl: every 

cafe, the covering is fupporttd by a fir,n elaftic fluffing, 
con filling of hair, or wool, or woollen cloth wrapped 

one or more folds round the cylinder. When the co¬ 

vering con fills of woollen cloth, the Huffing mull he de¬ 

fended by leather, or oilfkin, to prevent its imbibing 

too much colour, and by that means loling its elatticity. 

It is absolutely neceffary that the colourng matter be 

evenly diftributed over the furface of the cylinder ; and 

for this purpofe, when the colour is thick and it iff, as 

in letter-prefs printing, he applies two, three, or more 

frnail cylinders, called diftributing roileis, longitudinally 

againfl: the colouring cylinders, fo that they may be 

turned by the motion of the latter; and the effed of 

this application is, that every lump or mafs of colour 

3 ^ which 
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Trinting. winch may he redundant, or irregularly pheed upon 

' the face of the colouring cylinder, will be prefied, 

fpread, and partly taken up, and carried by the fmall 

joilers to the other parts of the colouring cylinder ; fo 

that this lad will very fpeedily acquire and preferve an 

even face of colour. ' But if the colouring matter be^ 

thinner, he does not apply more than one or two of 

thefe didributing rollers ; and, if it be very thin, he ap¬ 

plies an even blunt edge of metal, or wood, or a ftraight 

bnifti, or both of thefe lad, againtl the colouring cylin¬ 
der, for the pnrpofe of rendering its colour uniform. 

When he applies colour to an engraved plate, or cylin¬ 

der or through the interfaces of a perforated pattern, 

as in the manufacturing of fome kinds of paper-hang¬ 

ings, he lifts a cylinder entirely covered with hair or 

bridles in the manner of a brufh. 
«dly% lie perforins all Ms impreffions, even in letter- 

prefs printing, by the a<fiion of a cylinder or cylindrical 

furface. The conftrwfiion of this machine, and the 

manner of tiling it, will be intelligible to every reader 

who diall attentively confider Plate XL ; where fig. 1. 

leprefents a printing-prefs, more especially applicable 

to the printing of books A and E are two cylinders, 

running or turning in a drong frame cf wood, or metal, 

or both. The cylinder A is faced with woollen cloth, 

and is capable of being preffed v/ith more or lefs force 

upon HI, by means of the lever M. HI is along 

table, which is capable of moving endwife, backwards 

and forwards, upon the rollers E and K. The roller 

A ads upon this table by means of a cog-wheel, or by 

liraps, fo as to draw it backwards and forwards by the 

motion of its handle L. The table is kept in the fame 

line by grooves on its fides, which contain the cylinder 

A. D is a chafe, containing letter fet up and impofed. 

B is a box, containing a colouring-roller, with its diftri- 

buting-rollers CC ; it is fupported by the arm N. . O 
is a cylinder faced with leather, and lying acrofs an ink- 

block ; this cylinder is fixed by the middle to a bended 

levtr moveable on the joint 
The a'aion. When D, or the letter, is drawn beneath 

the cylinder B, it receives ink ; and when it has pafled 

into the pofition R, a workman places or turns down a 
tyinpan with paper upon it (this tympan difters in no 

icfpea from the ufual one, except that its hinge opens 

tide wife) *, it then proceeds to pafs under the cylinder 

A, which preffes it futcefiively through its whole fur- 

face. On the other fide, at S, the workman takes off 

the paper, and leaves the tympan up. This motion 

canfes the cylinder R to revolve continually, and confe 

qnemly renders its inked furface very uniform, by the 

action of its dntiibuting-rolleis CC ; and, when the 

table has pafled to its extreme diflance in the dire&ion 

now fpoken of, the arm G touches the lever P, and 

raifes the cylinder O off the ink block, by which means 

it dabs againfl one of the diftributing-rollers, and gives 

it a fmall quantity of ink. I he returning motion Oi 

the table carries the letter again under the roller B, 

which again inks it, and the procefs of printing another 

fheet goes on as before. 
Fig. 2. is another printing-prefs. In this, B is the 

inking-roller ; A is a cylinder, having the letter impo¬ 

fed upon its furface ; and E is a cylinder, having its 

uniform furface covered with woollen cloth: thefe three 

cylinders are conne&ed, either by cogs or If raps at the 

edges of each. The machine is uniformly turned in 
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one dlreifiion by the handle L. The workman applies Printing* 

a fheet of paper to the furface of E, where it is retain- y—^ 

ed, either by points in the ufual manner, or by the ap¬ 

paratus to be deferibed in treating of fig. 4. The pa¬ 

per paffes between E and A, and receives an impref- 

iion ; after which the workman takes it off, and applies 

another fheet ; and in the mean time the letter on the 

furface of A pafies round againfl the furface of B, and 

receives ink during the rotation of B. The diftributing- 

rollers CC do their office as in the machine fig. \.; and 

once in every revolution the tail F, affixed to B, raifes 

the inking-piece G, fo as to caufe it to touch one of the 

diftributing-rollers, and fupply it with 111k. In this way 

therefore the repeated printing of fheet after fheet goes 

un. 

Fig. 3. is a printing-prefs, more particularly adapted 

to print cottons, filks, paper-hangings, or other articles 

which run of a confiderable length. A is a cylinder 

covered with woollen cloth, or other foft fubftance. 

The web or piece of cotton, or other goods, is pafled 
round this cylinder, from the carrying-roller F to die 

receiving-rollers GH; which are conne<fied by a piece 

of linen, woollen, or hair-cloth, in the manner of a 

jack-towel fewed round them ; the rotation of this- 

towel cariies away the printed ftuff or goods, and dc- 

pofits them at I. KL is a moveable box, containing 

three rollers, which move againfl each other in rota¬ 

tion. The lovveft roller C revolves in a mafs of colour, 

contained in a trough or veftel in the bottom part of 

the box KL ; the furface of this colour is represented 

by the line MN. The next roller B is fluffed and 

covered as deferibed in fe&ion 2. The preflure of 

B again ft C prevents the cylinder B from receiving 

too much colour. I) is a cut. or carved cylinder, 

which receives colour, during the rotation, from the 

roller B, and imprtffe3 it upon the web as it pafles 

round the cylinder A ; in this way the conftant and 

effeAnal action of the machine is fufficiently obvious. 

It muft be obferved, that the cylinders ADB and G 

are cormeified together by cog-wheels, flraps, or other 

well-known equivalent contrivances *, fo that the handle 

P drives the whole, without their neceflarily depending 

011 any adhelion orfiidlion at their furfaces. The pref- 

fure of B againfl D is governed by an adjuftment of 

the axis of D, whofe fockets are capable of a fmail mo¬ 

tion ; and the pretTure of D againfl A is governed by 

the pofition of the whole box KL. When it is requi¬ 
red to print more than one colour upon a piece, Mr’ 

Nicholfon canfes it to pafs two or more times through 

the machine ; or, in thole cafes where the materials are 

liable to change their dimenfions, he applies, at one and 

the fame time, two or more fuch boxes as KL, w’th 

their refpefiive cylinders, fo that the pattern cylinder 

of each may make its impreffion upon the web or mate¬ 

rial to be printed on. 
Fig. 4. is a printing-prefs, chiefly of life for books 

and papers. 1, 2, 3, 4, reprefents a long table, with 

ledges on each fide ; fo that the two cylinders A and 

B can run backwards and forwards without any fide 

fhake. In one of thefe ledges is placed a ftnp or plate 

of metal cut into teeth, which lock into corrcfpondent 

teeth in each cylinder ; by which means the two cy¬ 

linders roll along, without the pofiibility of changing 
the relative pofitions of their furfaces at any determinate 

part of the table. This may alfo be effe&ed by flraps, 

«*• 



f 
P R l l 379 1 P R I 

-printing ■ and may indeed be accomplifned, with tolerable accu- 

" racy, by the mere rolling of the cylinders on the fmootii 

or flat ledges without any provision. A is the print¬ 

ing-cylinder, covered with woollen cloth, and B is the 

inking cylinder, with its diftributing rollers. The table 

may be divided into four compartments, marked with 

a thicker bounding line than the rell, and numbered I, 

2, 3, 4. At 1 is placed a fheet of paper ; at 2 is the 

form or chafe, containing letter fet and impofed ; at 3 

is an apparatus for receiving the printed flieet; and 4 

is employed in no other ufe than as a place of {landing 

for the carriage E, after it has paffed through one 

operation, and when it takes ink at F. Its adion is as 

follows : the carriage is thruft forward by the work¬ 

man, and as the roller A paffes over the fpace number¬ 

ed 1, it takes up the fheet of paper previoufly laid 

there, while the roller B runs over the form and inks 

the letter. The flieet of paper, being wrapped round 

the cylinder A, is prefted againft the form as that cy¬ 

linder proceeds, and consequently it receives an impref- 

iion. When A arrives at the fpace numbered 3, it lets 

go the (beet of paper, while the prominent part of the 

carriage G ftrikes the lever P, and raifes the iriking- 

piece, which applies itfelf againft one of the diftributing 

hollers. In this manner therefore the cylinder A re¬ 

turns empty, and the cylinder B inked, and in the 

mean time the workman places another {beet of paper 

ready in the fpace numbered 1. Thus it is that the 

operation proceeds in the printing of one fheet after 
another. 

The preceding defeription is not incumbered with 

an account of the apparatus by which the paper is 

taken up and laid down. This may be done in feveral 

xvays : Fig. 9. and 10. reprefent one of the methods. 

DE is a lever, moving on the centre pin C, and having 

its end D prefled upwards by the adion of the fpring 

G. The lhoulder which contains the pin C is fixed 

in another piece F, which is inierted in a groove in the 

furface ot the cylinder A (fig. 4.), fo that it is capable 

of moving in and out, in a direction parallel to the 

axis of that cylinder. As that cylinder proceeds, it 

meets a pin in the table ; which (letter P, fig. 9.) ad* 

/ng on the inclined plane at the other end of the lever, 

throws the whole inwards, in the pofition reprefented 

in fig. 10.; in which cafe the extremity D (hoots in¬ 

wards, and applies itfelf againft the fide of the cylinder. 

In fig. 11. is a reprefemation of part of the table ; 

the dotted fquare reprefents a fheet of paper, and the 

four fmall fhaded fquares denote holes in the board, 

with pins (landing bdide them. When the lever DE 

(fig. tc.) fhoots forward, it is fituated in one of thefe 

holes, and advances under the edge of the paper, which 

confequently it preftes and retains againft the cylinder 

with its extremity D. Nothing more remains to be 

faid refpeding the taking up, but that the cylinder is 

provided with two pair of thefe claips or levers, which 

are fo fixed as to correfpond with the four holes repre¬ 

fented in fig. 1 i. It will be eafy to underhand how the 

paper is depofited in the compartment n° 3. (fig. 4.). 

A pin P (fig. ic.) riling out of the platform or table, 

ads againft a pin E, projeding ifidevvife out of the 

lever, and rnuft of comfe draw the flider and its lever 

to the original pofition : the paper confequently will be 

let go, and its difengagement is rendered certain by an 

apparatus fixed in the compartment numbered 3. (fig. 

4.) of exaclly the fame kind as that upon the cylinder, Pfhuini**- 

and which, by tlie adion of a pin duly placed in the fur- 

face of the cylinder A, takes the paper from the cylinder 

in precifely the fame manner as that cylinder originally 

took it up in the compartment numbered 1 (fig, 4.) 

Pigs. 5, 6, and 7, reprefent a fimpler apparatus for 

accomphftiing the fame purpofe. If A a B b (fig. 7.) 

be fuppofed to reprefent a thick plate of metal of n cir¬ 

cular form, with two pins, A and B, proceeding fide- 

wife or perpendicularly out of its plane, and diametri¬ 

cally oppofite to each other, and G another pin pro¬ 

ceeding in the direction of that plane, then it is obvious 

that any force applied to the pin A, fo as to prefs it 

inter the pofition a (by turning the plate on its axis or 

centre X), will at the fame time caufe the pin G to 

acquire the pofition g ; and, on the other hand, when 

B is at by or the dotted reprefentation of the fide-pin, 

if any p re {lure be applied to reftore its original pofition 

at B,the pin g will return back to G. Now the fi¬ 

gures 5 and 6 exhibit an apparatus of this kind, applied 

to the cylinder A ; and that cylinder, by rolling over 

the pins P and />, properly fixed in the table to re-ad 

upon the apparatus, will caufe its prominent part G 

either to apply to the cylinder and elafpthe paper, or 

to rife up and let it go. The compartment numbered 

3 (%* 4-) °f courfe have an apparatus of the 
lame kind to he aded upon by pins from A, in order 

that it may take the paper from that cylinder. 

There is one other circumftance belonging to this 

machine which remains to be explained. When the 

carriage E (fig. 4.) goes out in the cftre&ion of the 

numbers I, 2, 3, 4, both rollers, A and B, orefs the 

form of letter in their pafiage ; but in their return 

back again the roller A, having no paper upon it, 

would itlelf become foiled, by taking a faint imprtflion 

from the letter, if it were not prevented from touching 

it: the manner of eifeding this may be nnderftood from 

fig. 12. ^ The apparatus there reprefented is fixed upon 

the outfide of the carriage E, near the lower corner, in 

the vicinity of the roller A ; the whole of this project* 

fidewife beyond the ledge of the table, except the fmall 

truck or wheel B. The irregularly-triangular piece, 

which is fhaded by the ftroke of the pen, carries this 

wheel, and alfo a catch moveable on the axis or oin E. 

1 be whole piece is moveable on the pin A, which con¬ 

nects it to the carriage, CD, or the part which is 

fhaded by dotting, is a detent, which ferves to hold the 

piece down in a certain pofition. It may be obferved, 

that both the detent and the triangular piece are fur- 

nifhed each with a claw, which holds in one diredion, 

but trips or yields in the other, like the jacks of a liarp- 

fichord, or refembling certain pieces ufed in clock and 

watch making, as is cleaily reprefented in the figure. 

Thefe claw? overhang the fide of the table, and their 

efTed is as follows : There is a pin C (fig. 4.) between 

the compartments of the table numbered 2 and 3, but 

which is marked F in fig. 12. where GH reprefent* 

the table. In the outward run of the carriage thefe 

claws ftrike that pin, but with no other efFed than that 

they yield for an iniiant, and as inftantly refume their 

original pofition by the adion of their refpedive {lender 

back-fprings. When the carriage returns, the claw of 

the detent indeed ltrikes the pin, but with as little efTed 

as betore, be caufe its derangement is inftantly removed 

by the adion of the back fpring of the detent itfelf; 

3 B 2 but. 
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Printing, but, when the claw of the triangular piece takes the 

Pnnts* pin, the whole piece is made to revolve on its axis or 

v~ pin A, the wheel B is forced down, fo as to lift that 

end of the carriage, and the detent, catching on the 

piece at C, prevents the former pofition from being re¬ 

covered. The confequence of this is, that the carriage 

runs upon the truck B (and ita correfpondent truck on 

the oppofite fide) inftead of the cylinder A, which is 

too much raifed to take the letter, and foil itfelf; but 

as foon as the end of the carriage lias paffed clear of 

the letter, another pin R (fig. 4.) takes the claw of the 

detent, and draws it off the triangular piece; at which 

inflant the cylinder A fubfides to its ufual place, and 

performs its functions as before. This lafi pin R does 

not affedl the claw of the triangular piece, becaufe it is 

placed too low; and the claw of the detent is made the 

longeft, on purpofe.that it may ftrike this pin. 

Fig. 8. represents an inftrument for printing floor¬ 

cloths, paper-hangings, and the like, with fliff paint and 

a brufh. D is a copper or metallic cylinder fixed in a 

frame A, like a garden-roller ; its carved part is thin, 

and is cut through in various places, according to the 

defired pattern. A flrong axis paffes through the cy¬ 

linder, and its extremities are firmly attached to the 

frame A. To this axis is fixed a veffel or box of the 

fame kind, and anfwering the fame purpofe as the box 

Kli in fig. 3. It carries a cylinder P, which revolves 

in the colour ; another cylinder E, which revolves in 

contaft with P ; and a third cylinder B, whofe exterior 

furface is covered with hair, after the manner of a 

brufh, and revolves in contadl with E. This cylinder 

B is adjufled by its axis, in fuch a manner that its 

brufh-part fweeps in the perforated parts of the metallic 

cylinder D. The circle C reprefents a cog-wheel, fix¬ 

ed concentric to the cylinder D, and revolving with it ; 

this wheel takes another wheel concentric to, and fixed 

to, B ; hence the action is as follows : When the me¬ 

tallic cylinder is wheeled or rolled along any furface, 

its cog-wheel C drives the brufh B in the contrary di¬ 

rection ; and this brufh-cylinder, being connected by 

cogs or otherwife with E and P, caufes thofe alfo to 

revolve and fupply it with colour. As the fuccefiive 

openings of the cylinder, D, therefore, come in contact 

with the ground, the feveral parts of the brufh will tra- 

verfe the uncovered part of that ground, and p?int the 

pattern upon it. The wheel G, being kept lightly on 

the ground, ferves to determine the line of contact, that 

it fhall be the part oppofite to B, and no other. 

PRINTS (fee Encycl.) are valuable on many ac¬ 

counts ; but they are liable to be foiled by fmoke, va¬ 

pour, and the excrements of infers. Different methods 

have, of courfe, been pradhfed to clean them. Some 

have propofed fnnple wafhing with clear water, or a ley 

made of the afhes of reeds, and then expofing the prints 

to the dew. Others have cleaned prints with aqua 

forth (fulphuric acid); but both thtfe methods are at¬ 

tended with a degree of tifle at leaf! equal to their ad¬ 

vantages. The following method of cleaning prints is 

recommended in the lecond volume of Nicholfon’s 

Journal of Natural Philofophy, &c. as at once fafe and 

effic?.ciou3 : 

“ Provide a certain quantity of the common muria¬ 

tic acid, for example thiee ounces, in a glafs bottle, 

with a ground Hopper, of fuch a capacity that it may 

be only half full. Half an ounce of minium mufl then 
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be added ; immediately after which the Hopper is to Print* 

be put in, and the bottle fet in a cold and dark place. || 

The heat, which foon becomes perceptible, fhews the Pr^on»- 

beginning of the new combination. The minium aban- . >r~" 

dons the greatefl part of its oxygen with which the 

fluid remains impregnated, at the fame time that it ac¬ 

quires a fine golden yell w, and emits the deteftable 

fmell of oxygenated muriatic acid. It contains a final! 

portion of muriat of lead; but this is not at all noxious 

in the fubfequent procefs. It is alfo neceffary to be 

obferved, that the bottle mufl be Itrong, and the Hop¬ 

per not too firmly fixed, otheiwife the active elafiic 

vapour might burfl it. The method of ufing this pre¬ 
pared acid is as follows : 

u Provide a fufliciently large plate of glafs, upon 

which one or more prints may be feparately fpread out. 

Near the edges let there be raifed a border of foft white 

wax half an inch high, adhering w ell to the-glafs and 

flat at top. In this kind of-trough the print is to be 

placed in a bath of frelh urine, or water containing a 

fmall quantity of ox-gall, and kept in this fituation for 

three or four hours. The fluid is then to be decanted 

off, and pure warm water poured on ; which muH be 

changed every three or four hours until it paffes limpid 

and clear. The impurities are'fometimes of a refinous 

nature, and refiH the action of pure water. When this 

is the cafe, the wafhed print muH be left to dry, and 

alcohol is then to be poured on and left for a time. 

After the print is thus cleaned, and all the moiflure 

drained off, the muriatic acid prepared with minium is 

to be poured on in fufiicient quantity to cover the 

print ; immediately after which another plate of glafs is 

to be laid in contact with the rim of wax, in order to 

prevent the inconvenient exhalation of the oxygenated 

acid. In this fituation the yellowed print will be. feen 

to recover its original whitenefs in a very Ihort time. 

One or two hours are fufficient to produce the defired 

effect ; but the print will receive no injury if it be left 

in the acid for a whole night. Nothing more is necef¬ 

fary to complete the work, than to decant off the re¬ 

maining acid, and wafh away every trace of acidity by 

repeated affufions of pure water. The print being then 

left to dry (in the fun if poffible) will be found white, 

clear, firm, and in no refpect damaged either in the 

texture of the paper or the tone and appearance of the 
impreflion.” 

The judicious editor of the Journal fubjoins the fol¬ 

lowing note, to which collectors of prints will do well 

to pay attention : “ As I have not repeated this pro¬ 

cefs, I cannot efiimate how far the prefence of the lead 

may weaken the corrofive a&ion of the acid on the pa¬ 

per ; but I fhould be difpofed to recommend a previous 

dilution of the acid with water. Whoever ufes this 

procefs will of courfe make himfelf mailer of the pro¬ 

portion of water required to dilute the acid, by making 

hi3 full trials with an old print of no valued* 

PRISM, in geometry, is a body or a folid, whofe 

two ends are any plane figures which are parallel, equal, 

and fimilar ; and its fides, connecting thofe ends, are 

parallelograms. The definition of this figure in the 

Encyclopedia we mull, in candour, acknowledge to be 

unaccountably indifiinct, if not unintelligible. 

PRISMOID, is a folid or body, fomewhat refem- 

bling a prifm, but that its ends are any diffimilar paral¬ 

lel plane figures of the fame number of fides; the up¬ 
right 
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Prifon. right (ides being trapezoids.—If the ends of the prif- 

moid be bounded by diffimilar curves, it is fometifries 

called a cylindroul. 
PRISON is laid, in the Encyclopaedia, to be only a 

place of fafe cuftody, not a place of punifhment. Such 

was, no doubt, the original intention of Englifh pri¬ 

fon? ; but i^jw temporary confinement is, in England 

as well as ellewhere, infli&ed as a punifhmenc for cer¬ 

tain crimes. Perhaps it would be expedient to fubfti- 

tute this punifhment more frequently than is yet done 

in Great Britain, for tranfportation and death; propor¬ 

tioning the length of the confinement, as well as its 

clofenefs, to the heinoufnefs of the crime. In no coun¬ 

try, we believe, is this more accurately done, or to bet- 

ter purpofe, than in Pennfylvania ; and furely in no 

country has imprifonment been more abufed than in 

Venice under the old government. 

By the laws of Pennfylvania, punifhment by impri¬ 

fonment is iinpofed, not only as an expiation of pad of¬ 

fences, and an example to the guilty part of fociety, 

but alfo for another important purpofe—the reforma- 

_ tion of the criminal’s morals. The regulations of the 

gaol are calculated to promote this effedt as foon as pof- 

fible ; fo that the building deferves the name of a peni¬ 

tentiary houfe more than that of a gaol (fee Philadel¬ 

phia, Encycl). As foon as a criminal is committed to 

the piifon, he is made to wafh; his hair is fhorn ; and, 

if not decently clothed, he is furnifhed with clean ap¬ 

parel. He is then thrown into a folitary cell, about 

nine feet long and four wide, where he'remains debar¬ 

red from the fight of every living being except his 

gaoler, whofe duty is to attend to his bare neceflities, 

but who is forbidden on any account to hold conven¬ 

tion with him. If a prifoner be at all refra&ory, or if 

the offence for which he is committed be of a very atro¬ 

cious nature, he is then confined to a cell fecluded even 

from the light of heaven. The treatment of each pri- 

fener, during his confinement, is varied according to 

his crime and his fubfequeiit repentance. Solitary con¬ 

finement in a dark cell is looked upon as the fevered 

ufage ; next, folitary confinement in a cell with the ad- 

million of light ; next, folitary confinement in a cell, 

where the prifoner is allowed to do fome fort of work ; 

and, laftly, labour in company with others. The long¬ 

ed period of confinement is for a rape, which is not to 

be lefs than ten years, nor more than twenty-or.e ; for 

high treafon it is not to exceed twelve, nor fall fnort of 

fix years. 
The prifoners are obliged to bathe twice every week, 

proper conveniences for that purpofe being provided 

within the walls of the prifon, and alfo to change their 

linen, with which they are regularly fupplied. Thofe 

in folitary confinement are kept upon bread and water ; 

but thofe who labour are allowed broth, porridge, pud¬ 

dings, and the like. Meat is difpenfed only in lmall 

quantities, twice in the week; and on no pretence 

whatever is any other beverage than water differed to 

be brought into the prifon. Thofe who labour are em 

ployed in the trade to which they have been accuftom- 

ed ; and for thofe acquainted with no particular trade, 

fome kind of work is devifed which they can perform. 

One room is fet apart for fhoemakers, another for tai¬ 

lors, a third for carpenters, and fo on. In the yards 

are ftone*cutter3, fmiths, nailers, &c. In a word, this 

prifon has all the advantages of the rafping houfe of 
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Amfterdam, without any of its enormous defers. See Prifon. 

Correction*Houfe in this Suppl. y— 

The prifon of Venice is of a very different deferip- 

tion, and is worthy of notice here only as a curiofity in 

the annals of tyranny, which has, we hope, pafTeti away 

with the government which contrived it. Dr Mole- 

ley, in confequence of his being an Englifh phyfician 

(a character then highly refpe&ed in Venice), was per¬ 

mitted, on the 16th of September 1787, to vifit the 

common prifon, but was ablolutely refufed admittance 

into the Sotto Piomb\y where the Hate prifoners were 

kept. As the Do&or believes that no foreigner be- 

lides himfelf ever witneffed the feents, even in the com¬ 

mon prifon, which he relates, we fliall give his relation 
in his own words. 

“ I was concluded (fays he) through the prifon by 

one of its inferior dependants. We had a torch with 

us. We crept along narrow paflages as dark as pitch. 

In fome of them two people could fcarcely pals each 

other. The cells are made of mafly marble ; the ar¬ 

chitecture of the celebrated Saniovini. 

“ The cells are not only daik, and black as ink, hut 

being furrour.ded and confined with huge walls, the 

fmalleft breath of air can fcarcely find circulation in 

them. They are about nine feet fquare on the floor, 

arched at the top, and between fix and feven feet high 

in the liighefl part. There is to each cell a round 

hole of eight inches diameter, through which the pri- 

foner’s daily allowance of twelve ounces of bread and a 

pot of water is delivered. There is a fmall iron door 

to the cell. The furniture of the cell is a little flraw 

and a fmall tub ; nothing elie. The draw is renewed 

and the tub emptied through the iron door occafton- 

ally. 

“ The diet is ingenioufly contrived for the perdura- 

tion of punifhment. Animal food, or a cordial nutri¬ 

tious regimen, in fuch a lituation, would bring on dif- 

eafe, ar.d defeat the end of this Venetian jultice. Nei¬ 

ther can the foul, if fo inclined, fteal away, wrapt up in 

flumbering delufion, or fink to rdf, from the admonition 

of her fad exiflence, by the gaoler’s daily return. 

“ I faw one man who had been in a cell thirty 

years; two who had been twelve years; and feveral 

wTho had been eight and nine years in their refpe&ive 

cells. 

u By my taper’s light I could difeover the prifoners 

horrid countenances. They were all naked. The man 

who had been there thirty years, in face and body was 

covered with long hair. He had loft the arrangement 

of woids and order of language. W hen I fpoke to 

him, he made an unintelligible nolle, and exprefTed fear 

and furprife ; and, like fome wild animals in delerts, 

which have fuffered by the treachery of the human 

race, or have an inftin&ive abhorrence of it, lie would 

have fled like lightning from me if he could. 

“ One whofe faculties was not fo obliterated ; who 

ftill recolle&ed the difference between day and night ; 

whofe eyes and ears, though long doled with a iilent 

blank, ltill languifhed to peiform their natural func- 

tions—implored, in the moft piercing manner, that I 

would prevail on the gaoler to murder him, or to give 

him fome inftrument to deftroy himfelf. I told him I 

had no power to ferve him in this requeft. Tie then 

entreated I would ufe my endeavours with the inquifi- 

tors to get him hanged, or drowned in the Canal’ Or- 
fano.. 
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fano. But even in this I could not ferve him : death 

was a favour I had not interefi enough to procure for 

him. 
“This kindnefs of death, however, was, during my 

flay in Venice/ granted to one man, who had been 

4 from the cheerful ways of man cut off’ thiiteen years. 

“ Before he left his dungeon I had fome conven¬ 

tion with him; this was fix days previous to his execu¬ 

tion. His tranfport at the profpedi: of death was fur- 

prifing. He longed for the happy moment. No faint 

ever exhibited more fervour in anticipating the joys of 

a future Rate, than this man did at the thoughts of be¬ 

ing releafed from life, during the four days mockery of 

his trial. 

“ It is in the Canal1 Orfano where veffels from Tur¬ 

key and the Levant perform quarantine. This place 

is the watery grave of many who have committed poli¬ 

tical or perfonal offences againfl the Rate or fenate, 

and of many who have committed no offences at all. 

They are carried out of the city in the middle of the 

night, tied up in a fack with a large Rone faRened to 

it, and thrown into the water. Fifiiermen are prohi¬ 

bited, on forftitnre of their lives, againR RRiing in this 

difirid. The pretence is the plague. This is the fe- 

cret hiRory of people being lofi in Venice. 

“ The government, with age, grew feeble; was afraid 

of the difcuflion of legal procefs and of public execu¬ 

tions ; and navigated this rotten Bucentaur of the A- 

driatic by fpies, prifons, affaffination, and the Canal* 

Orfano.” 

This is indeed a frightful narrative, and, we doubt 

not, true as well as frightful; but when, from the Rate 

of the Venetian prifons, the author infinuates that 

Howard was not a&uated by genuine benevolence, and 

infers, or wiRies his reader to infer, that the propofal of 

that celebrated philanthropiR for fubRituting folitary 

confinement, in many cafes, for capital punifhment, 

•mufi have refulted from his not taking into confidera- 

tion the mind of the criminal—the infinuation, to fay 

the leaR of it, is ungenerous, and the conchifion is at 

war with the premifes. That there was fomething ro¬ 

mantic and fuperfiuous in Howard’s wanderings, we 

readily admit ; but it feems impofiible to doubt of the 

reality of his benevolenceand though the horrid pri- 

fon of Venice, into which, as the Do&cr affures us, 

Mr Howard never entered, was calculated to injure the 

body without improving the mind of the criminal, it 

does not follow but that folitary confinement, under 

inch regulations as at Philadelphia, is the beR means 

that have yet been thought of for obtaining the object 

neareR Howard’s heart, the reformation of the morals 
of the criminal. 

PROCYON, in aftronomy, a fixed Rar of the fe- 

cond magnitude, in Canis Minor, or the little Dog. 

PROSTHAPHERESIS, in aRronomy, the diffe¬ 

rence between the true and mean motion, or between 

the true and mean place, of a planet, or between the 

true and equated anomaly ; called alfo equation of ihe 

orbit, or equation of the centre, or (imply the equation ; 

it is equal to the angle formed at the planet, and and 

fubtended by the eccentricity of its orbit. 

PROTRACTING, or Protraction, in furvey- 

itig, the adt of plotting or laying down the dimenfions 

taken in the field, by means of a protradler, &c. Pro- 

trading makes one part of furveying. 
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Protracting Pm, a fine pointed pin or needle, fit¬ 

ted into a handle, uftd to prick off degrees and minutes 

from the limb of the protra&or 

PRUNING. Under this title (EncycL) itisob-v 

ferved, that when large branches of trees bearing Rone- 

fruit are taken off, the trees are fuhjed to gum and de¬ 

cay. For this a remedy has been invented by Thomas 

Slip Dyot Bucknall, Efiq; of Conduit-fireet, which, not¬ 

wit hRanding many objections made to it at firlt, expe¬ 

rience has proved to be fticcefsful, and for the difeovery 

of which the Society for the Encouragement of Arts, 

&c. voted the filver medal to the difeoverer. It is as 

follows : 

•Cut every branch which fhould be taken away clofc 

to the place of its reparation from the trunk ; fmooth 

it well with a knife ; and then with a painter’s brufii 

fmear the wound over with what Mr Bucknall calls me- 

dicated tar. This medicated tar is compofed of ore 

quarter of an ounce of corrofive fublimate, reduced to 

fine powder by beating with a wooden hammer, and 

then put into a three-pint earthen pipkin, with about 

a glafs full of gin or other fpirit, Rim'd well together, 

and the fublimate thus diffolved. The pipkin is then 

filled by degrees with vegetable or common tar, and 

confiantly Rirred, till the mixture be blended together 

as intimately as pofiible ; and this quantity will at any 

time be fufficient for two hundred trees. To prevent 

danger, let the corroiive fublimate be mixed with the. 

tar as quickly as pofiible after it is purchafed ; for, be¬ 

ing of a veiy poifonous nature to all animals, it fhould 

not be fuffered to lie about a houfe, for fear of mifehief 

to fome part of the family. 

By the application of this compofition, Mr Buck¬ 

nall can, without the fmalleR danger, ufe the pruning 

hook on all kinds of trees much more freely than we 

have recommended its ufe in the article referred to. “ I 

give no attention (fays he) to fruit branches, and wood- 

branches ; blit beg, once for all, that no branch fhs.ll 

ever be fhortened, unlefs for the figure of the tree, and 

then confiantly taken off clofe to the feparation, by 

whfch means the wound foon heals. The more the 

range of the branches fhoots circularly, a little inclining 

upwards, the more equally will the fap be diRribnted, 

and the better will the tree bear ; for, from that cir- 

cumfiance, the fap is more evenly impelled to every 

part. Do not let the ranges of branches be too near 

each other ; for remember all the fruit and the leaves 

fhould have their full fhare of the fun ; and where it 

fuits let the middle of the tree be free from wood, fo 

that no branch fhall ever crofs another, but all the ex¬ 

treme ends point outwards.” 

PULO, the name of feveral ifiands of Afia, in the 

Indian Ocean ; the principal of which alone, according 

to Dr Brookes, is inhabited. This is the ifland 

PuLo-Condore, which, being vifited by Lord Ma¬ 

cartney as he failed to China, is thus deferibed by Sir 

George Staunton. “ It has the advantage of convenient 

anchoring places in either monfoon. The fquadron ac¬ 

cordingly Ropped on the 17th of May, in a ipacious 

bay on the eailern lide of the ifland ; and came to an¬ 

chor at the entrance of its fouthern extremity, as the 

water fhoaled there to five fathoms and a half occa- 

fioned by a bank which ftretches acrofs two-thirds of 

the entrance. It was found afterwards, that beyond 

the bank there is a fafe paffage to the inner part of the 

bay, 
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Palo, bay, the north of which is flickered by a final! ifland 

lying to the eaftward. The whole of the bay is form¬ 

ed by four fmali iflands, which approach fo nearly to 

each other, as to appear, from feveral points, to join. 

They all feem to be the rude fragments of primitive 

mountains, feparated from the great continent in the 

lapfe of rime. The principal ifland is eleven or twelve 

miles in length, and about three in breadth. It is in 

the form of a crefceut, and confifts of a ridge of peak¬ 

ed hills. Its latitude, as calculated from a meridional 

obfervation, is 8° 40' north from the equator ; and its 

longitude, according to a good chronometer, is 105° 55' 

eafi from Greenwich. 
“ The Engljfh had a fettlement on Condore until the 

heginningof the prefent century, when fome Malay fob 

diers in their pay, in refentment for fome unjuflifiable 

treatment, murdered their fuperiorsyt with the exception 

of a very few who efcaped ofF the ifland, where no Eu¬ 

ropeans have fince refided. At the bottom of the bay 

was a village fltuated clofe to a fine fandy beach, with 

a long range of cocoa-nut trees before it, and it was 

defended from the north eaft fea by a reef of coral 

rocks, within which was good anchorage for fmali vef- 

fels, and an eafy landing for boats. A party went on 

ihore from Lord Macartney’s fquadron, with the pre¬ 

caution, however, of being armed, as large canoes were 

efpied w ithin the reef, which might have been Malay 

pirates* Several of the inhabitants came to the beach, 

and with the appearance of much urbanity of manners 

•welcomed them on fhore, and conduced them to the 

houfe of their chief. It was a neat bamboo cabin, lar¬ 

ger than the reft. The floor was elevated a few feet 

above the ground, and ftrewed with mats, on which 

were aflembled as many men as the place could hold. 

It w?% apparently on the occafion of fome feltival, or 

pleafurabie meeting. There was in one of the apart¬ 

ments an altar decorated with images, and the parti¬ 

tions hung with figures of mouftrou3 deities ; but the 

countenances and deportment of the people conveyed 

no idea of religious awe, and no perfon was feen in the 

pofture of prayer or adoration. A few fpears flood 

againft the wall with their points downwards, together 

with fome matchlocks and a fvvivel gun. The drtis of 

thofe people was compofed chiefly of blue cotton worn 

loofely about them; and their flat faces and little eyes 

denoted a Chinefe origin or relation. Several long 

flips of paper, hanging from the ceiling, were covered 

with columns of Chinefe writing. One of the miilio- 

wanes, who was of the party, could not, however, in 

any degree, underftand their converfation ; but when 

the words were written, they inllantly became intelli¬ 

gible to him. Though their colloquial language was 

altogether different from what is fpokeu in China, yet 

the charadlers were all Chinefe; and the fa6l was elear- 

Gy afeertained on this occafion, that thofe characters 

have an equal advantage with Arabic numbers, of which 

the figures convey the fame meaning wherever known; 

whereas the letters of other languages denotenot tilings 

but elementary founds, which combined varioufly toge¬ 

ther, form words, or more complicated founds, couvey- 

ing different ideas in different languages, though the 

form of their alphabet be the fame. 

“ The inhabitants of Pulo Condore were, it feems, 

Cochin-Chintfe, with their defeendants, who fled from 

their own country, in confequence of their attachment 

to one of its fovereigns, dethroned by feveral of his PUo 

own fubjeCls. It was propofed to purchafe provifions ^ n]|u3 

here ; and the people promifed to have the fpecified t-0I1 

quantity ready, if poflible, the next day, when it was ~y—J 

intended, if the weather fhonld be favourable, to land 

the invalids. The next morning was fair in the begin¬ 

ning ; and a party of pleafure was made from the Him 

doftan to a fmali ifland clofe to Pulo Condore. They 

were fcarcely arrived upon it when t^ie weather began 

to lower ; and the boat fet off on its return, in order to 

reach the fhip before the impending Itorm fliould be¬ 

gin- 
“ With difficulty it reached the fhip ; and as foon as 

the weather became fair, meffengers were difpatched on 

fhnre to receive and pay for the provifions promifed. 

When they arrived at the village, they were aftonifhed 

to find it abandoned. The houfes were left open, and 

none of the efledfs, except fome arms, that had on the 

firft vifit been perceived within them, or even of the 

poultry feeding about the doors, were taken away. In 

the principal cabin a paper was found, in the Chinefe 

language, of which the literal tranflation purported, as 

nearly as it could be made, * that the people of the 

ifland were few in number, and very poor, yrt honeft, 

and incapable of doing niilchief; but felt much terror 

at the arrival of fnch great Ihips and powerful perfons, 

efpecially as not being able to fatisfy their wants in re¬ 

gard to the quantity of cattle and other piovifions, of 

which the poor inhabitants of Pulo Condore had fcarce¬ 

ly any to fupply, and confequently could not give the 

expedted fatisfadfion. They therefore, through dread 

and apprehention, refolved to fly to preferve their lives. 

That they fupplicate the great people to have pity 011 

them; that they left all they had behind them, an^ on¬ 

ly requelled that their cabins might nor be burnt ; and 

conclude by proftrating themfelves to the great people 

a hundred times.’ 

“ The writers of this letter had probably received ill 

treatment from other ftrangers. It was determined that 

they fhould not continue to think ill of all who came to - 

vifit them. On their return they were perhaps as much » 

furprifed to find their houfes ftill entire, as their vifitors • 

had been who found they were deferted. Nothing was 

diiturbed ; and a fmali prefent, likely to be acceptable 

to the chief, was left for him in the principal dwelling, 

with a Chinefe letter, fignifying, that ‘ the fliips and ' 

people were Englifli, who called merely for rcfrefli- 

incut, and on fair terms of purchafe, without any ill in¬ 

tention ; being a civilized nation, endowed with prin¬ 

ciples of humanity, which did not allow them to plun- • 

der or injure others who happened to be weaker or 

fewer than thernfe<lves.,, 

Pulo Liugeti, another of this clufter, is like-wife a 

coniiderahle ifland, remarkable for a mountain in its 

centre, terminating in a fork like Parnafius ; but to 

which the nnpoetical fea men beftow the name of ajjes 

ears. Every day preieuted new iflands to the view, 

difplaying a vaft variety in form, fize, and colour. 

Some ifolated, and fome collected in clutters. Many 

were clothed with verdure ; fome had tall trees grow¬ 

ing on them ; others were mere rocks, tiie refort of in¬ 

numerable birds, and whitened with their dung. 

PUNCTUATION, iri grammar, is an art with 

which we have faid, 111 the Encyclopedia, that the an¬ 

cients were entirely unacquainted. Candour obliges us 

to 
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to confefs that this was faid rafhly. A learned writer, in 
‘the. Monthly Magazine for September 1798, who fub- 

feribes J. Warburton, has proved, we think, complete¬ 

ly, that the art is not wholly modern ; and we (hall lay 

his proofs, in his own words, before our readers. 

4t Some fpecies of paufes and divifions of fentences 

in fneaking and writing mud have been coeval with the 

knowledge of communicating ideas by found or by fy na¬ 

bob. Suidas * fays, that the period and the colon were 

difeovered and explained by Thrafymacus, about 380 

years before the Chriftian agra. Cicero f fays, that 

'Thrafymacus was the firft who ftudied oratorical num* 

'hers, which entirely confided in the artificial ftru&ure 

of periods and colons. It appears from a paffage in 

Ariiiotle that pun&uation was known in his time. 

The learned Dr Edward Bernard § refers the know¬ 

ledge of pointing to the time of that philofopher, and 

.fays, that it confided in the different pofitions of one 

fingle point. At the bottom of a letter, thus, (A.), 

it was equivalent to a comma ; in the middle (A*) it 

was equal to a colon ; at the top (A‘) it denoted a 

period, or the conclufion of a fentence. 

“ This mode was eafily pra&ifed in Greek manu¬ 

feripts, while they were written in capitals. But when 

the fmall letters were adopted, that is, about the 9th 

century, this diftindlion could not be obferved ; a 

change was therefore made in the fcheme of punctua¬ 

tion. Unciales liieras hodierno ufu dicimus eas in *vetujlis 

codicibusj qua. prifeam formarn fervanty ac foluta funty nec 

mutuo colligantur. Hujus modi lit era unciales obfervan- 

tur in likris omnibus ad nonum ufque faculum.—Montf. 

Palseog. Recens, p. xii. 

“ According to Cicero, the ancient Romans, as well 

as the Greeks, made ufe of points. He mentions them 

under the appellation of librariorum nota ; and in feve- 

ral parts of his works he fpeaks of ‘ interpunda clan- 

fula in oraiionibusy* of * claufu/a atque interpunda vtr- 

boruniy’ of ‘ interpundiones verborunty9 See, *. 

“ Seneca, who died A. D. 65, exprefsly fays, that 

Latin writers, in his time, had been ufed to punctua¬ 

tion. <i\r«9xf, cum Jcribiinus interpungere confuemmus 

Muretus and Lipfius imagined that thefe words alluded 

to the infertion of a point after each word : but they 

cetainly were mi (taken ; for they muff neceffarily refer 

to marks of punctuation in the divifion of fentences, 

becaufe in the paffage in which thefe words occur, Se¬ 

neca is fpeaking of one Q^ Haterius, who made no 

paufes in his orations. 
“ According to Suetonius, in his Illujl, Gram. Vale¬ 

rius Probus procured copies of many old books, and 

employed himfelf in correcting, pointing, and illuftra- 

ing them ; devoting his time to this and no other part 

of grammar. Multa exemplaria contrada emendarey ac 

diftinguere et adnotare cur amt; foil huicy nec zilli prater eay 

grammatices parti deditus. 

“ It appears from hence, that in the time of Probus, 

or about the year 68, Latin manuferipts had not been 

ufually pointed, and that grammaiians made it their bu- 

finefs to fupply this deficiency. 

Pyrbes. 
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“ Quintilian, who wrote his celebrated treatife on Psn&w, 

Oratory about the year 88, fpeaks of commas, colons, 

and periods ; but it mu ft be obferved, that by thefe 

terms lie means ciaufes, members, and complete fenten¬ 
ces, and’ not the marks of oun&uation J. 1 $>uint, 

“ iElius Donatus § publifhed a treatife on Grammar1* lf*^* +• 

in the 4th century, in which he explains the dijlindio, * * ' 

the media dijlindio, and the fubdijlintiio ; that is, the ufe 

of a fingle point in the various pofitions already men¬ 
tioned. 

“ Jerom*, who had been the pupil of Donatus, in* Hienm. 

his Latin Verfion of the Scriptures, made ufe of cer-ff in 

tain diltinftions or divifions, which he calls cola and{^^‘ 

commata. It has, however, been thought probable, in Jofuamf 

that thefe divifions were not made by the addition of tom. Hi, 

any points or flops; but were formed by writing, in f* 2tj' 

one line, as many words as conftituted a claufe, equi¬ 

valent to what we diffinguifh by a comma or a colon. 

Thefe divifions were called a'Ttx0i or py>puT<y. • arid had 

the appearance of (hort irregular verfes in poetry. 

There are fome Greek manuferipts ftill extant which 
are written in this manner ff. Fide 

Mr Warburton fays, that the beft treatife upon punc- ^"Si¬ 

tuation that he has feen, was publifhed fome years fince lib. 

by an anonymous author, and dedicated to Sir Clifton Hi. c. \% 

Wintringham, Bart. With that treatife we are not 

acquainted ; but we do not think that the art of punc¬ 

tuation can be taught by rules. The only way to ac¬ 

quire it is to obferve attentively how the moil perfoi- 

cuous writers difpofe of their veriods, colons, femicolons, 

and commas. This will make us acquainted with the 

importance of each ; and then every writer, who knows 

his own meaning, mult be capable of pointing his own 

pages more correctly than any other man. 

PYRAMIDOID, is fometimes ufed for the para- 

bobc fpindle, or the folid formed by the rotation of a 

femiparabola about its bafe or greateft ordinate. See 
Parabolic Spindle. 

PYRITES. See Mineralogy in this Supple¬ 

ment.— In the third volume of Mr Nicholfon’s Phi- 

lofophical Journal, we have a method of making arti¬ 

ficial pyrites, which we fhall give in the words of the 
author. 

“ I impregnated water (fays he) very ftrongly with 

carbonic acid, and introducing fome iron filings, I con¬ 

tinued the impregnation for a day or two, and after¬ 

wards allowed the water to (land in a well-corked bottle 

for fome days, till the acid had taken up as much iron 

as poffible. I then poured it into an aerating appara¬ 

tus ; threw up the hepatic gas from fulphuret of potaih 
and fulphuric acid; and after having agitated the water 

till it had got a good dofe of the gas, I poured the 

water into a large bafon : this was in the evening, and 

next morning when I looked at it, I found it covered 

with a pretty thick film of a moft beautiful variegated 

pyrites. I had fo little of it, that the only proof I had 

of its being this fubffance was, that it was ignited on 
.ts being placed on a hot poker.” 

QUADRATURE, 
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QUADRATURE, in geometry (fee that article, 

and likewife Fluxions, EncycL), has employed 
the time and ingenuity of fome of the mod eminent 

mathematicians both ot ancient and of modern times. 

Dr Halley’s method of computing the ratio of the dia¬ 

meter of the circle to its circumference, was confidered 

by himfelf, and other learned mathematicians, as the 

eafiell the problem admits of. And although, in the 

courfe of a century, much eafier methods have been 

difeovered, ilill a celebrated mathematician of our own 

times has expreffed an opinion, that no other aliquot 

part of the circumference of a circle can be fo ealily 

computed by means of its tangent as that which was 

chofen by Dr Halley, viz. the arch of 30 degrees. 

Without taking upon him to determine whether this 

opinion be juft or not, the Rev. John Hellins has (hewn 

how the feries by which Dr Halley computed the ra¬ 

tio of the diameter to the circumference of the circle 

may be transformed into others of fwifter convergency, 

and which, on account of the fucceffive powers of 

which occur in them, admit of an eafy fummation. 

We fhall give the memoir in the author’s own words. 

“ 1 • The propofed transformation is obtained by means 

of different forms in which the fluents of fome fluxions 

may be expreffed ; and to proceed with greater clear- 

nefs, “ I will here (fays Mr Hellins) fet down the 

fluxion in a general form, and its fluent, in the two fe¬ 

ries which are ufed in the following particular inftance, 

and may be applied with advantage in fimilar cafes. 

xm-~lx xm + ” vmJLin 
“ 2. The fluent of --- !s —4- 

I—rn 
xm+3n 

m -f- n' 772+2/* 

which feries, being of the fimpleft form 

which the fluent feems to admit, was firll difeovered, 

and probably is the moil generally ufeful. But it has 

alfo been found, that the fluent of the fame fluxion may 

be expreffed in feries of other forms, which, though 

lefs fituple than that above written, yet have their 

particular advantages. Arnongfl thofe”other forms of 

feries which the fluent admits of, that which fuits 

r -r . xm nxm+n 
my p relent purpofe is —-an— —— .--— ■■■ i 

m.i —xn m. m-{~n. 1 —xn\1, 
n. 2 n. xrn\'lrx Ut 2u. A:m+'3 

m.tnJrn.m-\-2?i. I—xn\s m.m + n 3/2. 1 —#n|4 

4- &c. which, to fay nothing of other methods, may 

eaflly be inveftigated by the rule given in p. 64. of the 

third edition of Emerfon's Fluxions; or its equality with 
the former feries may be proved by algebra. 

“ 3\ 0n account of the fign — before in the laft 

feries, it may be proper to remark, that its convergency, 
xn 

by a geometrical progreflion, will not ceafe till -- 
1 —xn 

becomes = 1, or * becomes = ; and that when at 

Js a fmall quantity, and n a large number, this feries 

will converge almoft as fwiftly as the former. For in¬ 

stance, if x be = and n = 8, which are the values 

in the followiug cafe, die former feries will converge by 

the quantity xn == V^y)8, = 7rT> and this feries by the 
Suppl. Vol. II. Part I. 

quantity j = —= TVr 5 where the difference 

in convergency will be but little, and the divifions by 
8c eafier than thole by 81. 

4* With refpedl to the indices m and n9 as they arc 

here fuppoied to be affirmative whole numbers, and will 

be fo in the ufe I am about to make of them, the read¬ 

er need not be detained with any obfervations on the 

cafes in which thefe fluents will fail, when the indices 
have contary ligns. 

“ 5- may be proper further to remark, that by 
xn 1 

putting — — z, and calling the firft, fecond, third, 

&c. terms of the feries 
n xr 

n. 2 n 
m. I — xn nu m 4- n. 1 _ x7![‘ 

‘ m.m + n. m + 2 n. j — *f + &C' A’ B’ C> &C‘ 

refpedtively, the feries will be expreffed in the con- 

cile and elegant notation of Sir Ifaac Newton, viz. 

n ;s A 2 7i 2 B $ n z C 

m. mi — x11 m +n“f~m + 2 n m 4- 3 n ^ ^C* 

is well adapted to arithmetical calculation. 

“ 6. I come now to the transformation propofed, 
which will appear very eafy, as foon as the common fe¬ 

ries, expreffing the length of an arch in terms of its tan¬ 
gent, is properly arranged. 

“ If the radius of a circle be 1, and the tangent of 

an arch of it be called /, it is well known that the length 
ft ff X 

of that arch will be =: /-4-—-4.—__ £rr 
3t5 7^9 11+ ^c* 

Now, if the affirmative terms of this feries be written in 

one line, and the negative ones in another, the arch 
will be 

r , t9 , t'* t" 

_) '+7+7+7+o+&c- 
-< t3 t7 t11 /*> t'9 

3 7 11 15 19 

And if, again, the firft, third, fifth, &c. term of each 

of thefe feries be written in one line, and the fe¬ 

cond, fourth, fixth, &c. in another, the fame arch will 
be expreffed thus : 

\ 

r t9 t'i />* tu 
| ^ "f- ““-f- d- 4. ScC. 
\ T 9 '7t25T33T 

t'i t" tt» 

is+jl+^+r9+T7+ &c- 
t3Tn 7* JTs 

J+TT+Ijj+^+JJ+Ac- 
/7 tl* t15 t31 t'9 

7+U+33+F+S+&c- 

All which feries are evidently of the firft form in ar¬ 

ticle 2. and therefore their values may be expreffed in 

the fecond form there given, or more neatly the New*, 

tonian notation mentioned in art. 5. In each of thefe 
feries the value of n is 8 ; 
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And the value of m 
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fin the firft feries, is i ; 
) in the fecond feries, is 5 ; 

) in the third feries, is 3 ; 

l in the fourth feries, is 7. 

« If now we take t s. v' the tangent of 30°, 

which was chofen by Dr Halley, we lhall have the arch 

at 30° 

1 + 9.8 I 

13.81 i.8iI~t~ 29 8i3~r 37-8»'1 

17.81° 
I 

25813 

I 
33-8‘4 

I 

, &c. 

&c. 

35-8t’ 

See 

Sec. 
39.814 

femicircumfe- 
27 v/3'>,T”r,5-81 

Six times this quantity will be _ - 
rence when radius is i, and z= the whole circumference 

when the diameter is I. If therefore we multiply the 

lad feries by 6, and write \/i2 for^7^-, and exprefs 

their value in the form given in art. 5. we fhall have 

the circumference of a circle whofe diameter is 1, 

32D 

- + 

8l</*2 8 A 

« 80 9.80 

8 I \/ ! 2 8 A 

5.9.80 13.80 

,81^/12 8 A 

16B 24C 

‘ 1 7.80 
16B 

^ 21 .So 

*”25.80’ 
24C 

33*8°’ 
32D 

29.80"* 37.80* 

Sec. 

Sec. 

16B 

3-3-80' 
%l\/\2 

"i I.80’ 
8 A 

*19.80 

16B 

24C 
r.+ "27.80 

24C 

32D 

35.8°’ 

32D 

1 7-27-80 

All thefe 

‘15.80 23.80 31.So"1" 39.80’ 

... new feries, it is evident, converge 

fomewhat fwifter than by the powers of 80. For in the 

firft feries, which has the floweft convergency, the co¬ 

efficients |, $4. 4f, &c. are each of them lefs than i ; 
fo that its convergency is fomewhat fwifter than by the 

powers of 80. _ , r r . . 
a 8. But another advantage of thefe new leries is, 

that the numerator and denominator of every term ex¬ 

cept the firft, in each of them is divitible by 8: in con¬ 

ference of which the arithmetical operation by them 

is much facilitated, the divifion by 80 being exchanged 

for a divifion by 10, which is no more than removing 

the decimal point. Thefe feries, then, when the fac¬ 

tors which are common to both numerators and denomi¬ 

nators are expunged, will ftand as below (each of which 

ftill converging fomewhat quicker than by the powers 

of 8c), and we fhall have the circumference of a circle 

whofe diameter is 1, 

Vi- A 2 B 
-sC + 

4d 
&c. 

80 9.IO r 17.10 25. lO^ 33-10’ 

9 v'1* A 2B 
. 3-C~ + • 

4D 
Sec. 

400 13.10 T 2I.IO 29.10 37*IO’ 

9^12, A 2 B 
r -_ -3C + 

'i4P 
Sc c. 

80 11.10 "r 19.10 27.10 3S->°’ 

3-/J2 A 2b 
J sC 1 

4D 
Sec. 

7. So 

O
 23.10- 31.10 39.10’ 

By which feries the arithmetical computation will 

be much more eafy than by the original feries.” 
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Qvadsatvrb Lines, or Lines of Quadrature, are two 

lines often placed on Gunter’s fedor. They are mark¬ 

ed with tlie letter and the figures 5, 6, 7, 8, 9, 

jo ; of which Q_denotes the fide of a fquare, and the 

figures denote the fides of polygons of 5, 6, 7, &c. 

fides. Alfo S denotes the femidiameter of a circle, 

and 90 a line equal to the quadrant or 90° in circum- 

ference. 
QUADRIPARTITION, is the dividing by 4, or 

into four equal parts. Hence quadripartite, &c. the 

4th part, or fomething parted into four. 
QUADRUPLE, is four fold, or fomething taken 

fourtimes. or multiplied by 4 ; and fo is the converfe 

of quadripartition. 
QUART, a meafure of capacity, being the quarter 

or 4th part of fome other meafure. The Engliffi quart 

is the 4th part of the gallon, and contains two pints. 

The Roman quart, or quartarius, was the 4th part of 

their congius. The French, beiides their quart or pot 

of two pints, have various other quarts, diftinguifhed 

by the whole of which they are quarters j as quart de 

mu'td, and quart de boijfeau. 
OUARITLE, ail afped of the planets when they 

are at the diftance of three figns or 90° from each other; 

and is denoted by the charader □. 
QUELPAERT, an ifland lying in the mouth of 

the channel of Japan, and fubjed to the kingof Corea 

(See that article Encycl.) Till the laft voyage of La Pe- 

roufe, this ifland was known to Europeans only by the 

wreck of the Dutch ftiip Sparrow-hawk in 1635. On 

the 21 ft of May 1787, the French Commodore made 

this ifland, and determined the fouth point of it to he 

in Lat. 330 14' north, and in Lon. 124° 15' eaft from 

Paris. He ran along the whole foutli-eaft fide, at fix 

leagues diftance, and fays that it is fcarcely poffible to 

find an ifland which affords a finer afped ; a peak of 

about a thoufand toiles, which is vifible at the diftance 

of eighteen or twenty leagues, occupies the middle of the 

ifland, of which it is doubtlefs the refervoir ; the land 

gradually Hopes towards the fea, whence the habitations 

appear as an amphitheatre. The foil feemed to be cul¬ 

tivated to a very great height. By the affiftance of 

glades was perceived the divifion of fields ; they were 

very much parcelled out, which is the ffrongeft proof 

of a great population. The very varied gradation of 

colours, from the different dates of cultivation, render-’ 

ed the view of this ifland ftill more agreeable. Unfor¬ 

tunately, it belongs to a people who are prohibited 

from all communication with ftrangers, and who detain 

in flavery thofe who have the misfortune to he (Hp- 

wrecked on thefe coafts. Some of the Dutchmen of 

the (hip Sparrow-hawk, after a captivity of eighteen 

years there, during which they received many baftina- 

does, found means to take away a bark, and to crofs 

to Japan, from which they arrived at Batavia, and af- 

terwards at Anifterdam. 
QUEUE d’aronde, or Swallow's Tall, in fortifi¬ 

cation, is a detached or outwork, whofe fides fpread 

or open towards the campaign, or draw narrower and 

clofer towards the gorge. Of this kind are either fingle 

or double tenailles, and foin$ horn-works, whofe fides 

are not parallel, but are narrow at the gorge, and open 

at the head, like the figure of a fwallow’s tail. On the 

contrary, when the fides are lefs than the gorge, the 

work is called contre queue d' ar on de. 
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ghitut (Parotide, in carpentry, (t method of jointing, 

called alfo dove-tailing. 
' QUINTAL* the weight of a hundred pounds, in 

molt countries : but in England it is the hundred 

weight, or 112 pounds. Quintal was alfo formerly 

ufed for a weight of lead, iron, or other common metal, 

Q_ u 1 
ufually equal to a hundred pounds, at 6 fcore to the ^ Quintile, 

hundred. v 
QUINTILE, in aftronomy, an afpe& of the planets 

when they are diftant the 5th part of the zodiac, or 72 

degrees ; and is marked thus, C, or O. 

R. 
Rachitis. T> ACIUTIS, RiCKtrs (See Medicine.//!**, En- 
_<_ iV cylc.), is a difeafe fo formidable to children that 

we believe no parent' will think the following abftradt 

of Bonhomme’s memoir on the nature and treatment of 

it too long even for this Supplement. 
The change which the bones undergo in this dis¬ 

order, has long been attributed to the a&ion of an acid 

on their fubftance ; but this fuppofition was grounded 

on mere conje&ure and remote analogy. Bonhomme 

holds the fame opinion 011 better grounds ; and the 

principal notions which conliitute the bafis of his me- 

moir are the following : 
1. According to him, the nature of the rachitic dif- 

order arifes, on the one hand, from the developement of 

an acid approaching in its properties to the vegetable 

acids, particularly the oxalic ; and, on the other, from 

the defed of phofphoric acid, of which the combination 

with the animal calcareous earth forms the natural bafis 

of the bones, and gives them their folidity. Whence 

it follows, that the indication refulting from this propo¬ 

rtion, if once adopted, would be, that the treatment of 

rachitis mutt depend on two principal points, namely, 

to prevent the developement of the oxalic acid, and to 

re-etlablifh the combination of the phofphoric acid with 

the bails of the bones to which they owe their folidity. 

2. The author proves, by experiments and obferva- 

tions, in the firft place, that alkaline lotions of the 

parts affe&ed with rachitis contribute to their cure ; 

next, that the calcareous phofphate taken internally is 

really tranfmitted by the lymphatic paffages, and con¬ 

tributes to ofiification ; and, latlly, that the internal ufe 

of calcareous phofphate, whether alone or combined 

with the phofphate of foda, powerfully contributes to 

re (lore the natural proportions in the fubftance of the 

bones, and accelerate the cure of rachitis. 
With regard to the author’s endeavours to prove 

that the calcareous acid is wanting in the bones of thofe 

who are difordered with rachitis, and that the develope- 

ment of oxalic acid contributes to. the difeafe, we muff 

not conceal that his memoir contains views rather than 

abfolute proofs of thefe two pohtions, He declares, 

himfelf, he was not provided with the neceffary means 

to eftablifh an exa& and complete analyfis. He there¬ 

fore preferits his ideas, in this refpeft, merely as conjec¬ 

tures approaching to the truth. 
The efife61 of the adlion of acids upon bones was be¬ 

fore known ; that is to fay, that when deprived of cal¬ 

careous phofphate, and reduced to the gelatinous paren¬ 

chyma which forms one of their elements, they lofe 

their confidence, and become flexible. Hence it was Rachitis, 

already conjectured by various phyficians, that the ra- —v—J 

chitis was the effeCt of a peculiar acid. 
A difpofition to afcefcence in the firft paffages is ob- 

fervable in all infants. The odour which cbara&erizes 

this acefcence is often manifeft in their breath, and even 

their perfpiration. The bile correds this difpofition ; 

but in general the bile is wanting in rachitic infants. 

It does not colour their excrements, and the acids ac¬ 

cordingly are developed in a very decided manner. 

They difturb the circulation, and attack and foften the 

bones. As it is by defe6l of animaHzation that thefe 

acids develope themfelves, it follows that their charader 

is analagous to the fermentefcible vegetable acids, and 

more or lefs to the oxalic acid ; and that, on the con¬ 

trary, the animal acid or phofphoric acid ceafes to he 

formed, and to unite with the animal calcareous earth; 

whence they are deprived of the principle of their foli¬ 

dity. This is the theory of Citizen Bonhomme. 

In order to eftablifh this dodrine upon precife expe¬ 

riments, it was requifite to analyfe rachitic bones com¬ 

paratively with thofe of healthy individuals of the fame 

age ; and as it is known that the urine of rachitic fub- 

jeds depofites a great quantity of a fubftance of fparing 

folubility and earthy appearance, it would have been 

advantageous to have joined a complete analyfis of this 

urine and its fediment. Citizen Bonhomme, not being 

provided with the means fufficient to make thefe ana- 

lyfes, and being befides of opinion that fucli rachitic 

bones as are deftroyed by this malady exift in a pro- 

grefiive ftate of change, which might render their ana¬ 

lyfis fcarcely fufceptible of comparifon, limited himfelf 

to a colledion of fome of the mod remarkable pheno¬ 

mena of the urine, of the aged, the adult, and infants 

in the healthy ftate, of infants in the rachitic ftate, and 

of patients after the perfedt cure of this diforder. From 

thefe obfervations he has deduced feveral important re- 

fults. 
It is known, that when the urine contains difengaged 

phofphoric acid, as happens to aged individuals, and in 

fome peculiar circumftances of the fyftem/*if lime water 

be poured in, there is a fpeedy depofition of calcareous 

phofphate. It is alfo known, that when a folution of 

the nitrate of mercury is poured to the frefh urine of 

adults, a rofe-coloured precipitate is formed, which is 

a phofphate of mercury produced by the decompolition 

of the phofphates contained in the urine. Thefe two 

proofs are therefore extremely proper to afeertain the 

prefence of phofphoric acid, whether free or combined, 

C c 2 in 
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Rachitis. in a fluid which in its natural (late contains a remark- 

able proportion. Befides this principle, the urine de- 

pofits more or lefs of fediment, either gelatinous or of 

an earthy appearance ; and, laftly, by evaporation, a fa- 

ponaceous and faline extra#, in greater or lefs abun¬ 

dance, is obtained by evaporation. By means of thefe 

four methods of examination, the author has afcertaincd 

the following fa#s : 

1. In the healthy ftate, the fediment naturally depo- 

fited by urine is almofl totally gelatinous in the infant 

and the adult, and in the aged individual it is furchar- 

ged w ith an abundant fediment of an earthy appearance 

fimilar to the earth of bones, which confequently is 

calcareous pbofphate. 2. The quantity of brown fa- 

ponaceous faline extra# afforded by evaporation is 

greater in proportion to the age. 3. The prefence of 

difengaged phofphoric acid, as fhewn by lime water, is 

none in the urine of infants, fcarcely perceptible in that 

of adults, but very remarkable in that of old men. For 

two ounces of this laft urine afforded by this means ten 

grains of phofphate of lime. 4. The decompofition of 

the phofphates by nitrate of mercury is not feen in the 

urine of infants ; an abundant precepitate of a light 

rofe-colour is produced in this way from the urine of 

adults ; and in that of old men this precipitate is al¬ 

ways of a grey colour, and very abundant. Hence Ci¬ 

tizen Bonhomme concludes, that the phofphoric acid, 

whether at liberty or combined, does exift in the urine 

of healthy individuals in proportion to the deftru#ion 

of the folids by age, and that it increafes with the age. 

With regard to the urine of rachitic fubje#s, the 

moll remarkable fa#s are, 1. The abundant and appa¬ 

rently earthy fediment it depofits (fpontaneoufly ) is dif¬ 

ferent from that of old men, by its colour, which is 

grey, and does not refemble phofphate of lime, and alfo 

by its much greater quantity. For a pound of this 

urine let fall two gros, whereas the fame quantity of 

the urine of old men depofited only 45 grains. 2. The 

extra# left by evaporation is likewife much more con- 

fiderable than in other urine. It is one third more in 

quantity than the extra# afforded even by the urine of 

aged perfons. 
From thefe two fir ft obfervations it follows, that the 

folids in rachitic fuhje#s are deftroyed with much more 

rapidity than even in old men ; and that they afford a 

much more abundant portion of walte to the urine. 

3. The light depofition occafioned by lime water in 

the urine of rachitic fubje#s is very fmall in quantity, 

brown, gelatinous when frefh, and pulverulent when 

dry. It does not at all refemble calcareous phofphate. 

4. The depofition formed by the folution of mercurial 

nitrate is not abundant, neither of a rofe colour as in 

the urine of adults, nor grey like that of old men. It 

is always white, and confequently has no external re- 

femblance to the phofphate of mercury. The author 

affirms that it refembles a mercurial oxalate. Laftly, 

the urine of the fame rachitic fubje#s, when cured, ex¬ 

hibits again all the chara#ers obferved in the urine of 

healthy children. We fhall not add to the rcfle#ions 

of the author. In effe#, though thefe iirft obferva¬ 

tions are curious, they are incomplete. We offer them 

to phyficians Pimply as the elements of an inveftigation 

which it is of importance to continue and bring to per- 

fe#ion. We (hall therefore proceed to the curative and 

experimental parts of the memoir. 

One of the fa#s which it was of the utmoft import- Rachitii, 
ance to eftablifh, was the tranfition of the calcareous L,— 

phofphate from the intcftinal pafFages, into thofe of cir¬ 

culation and fecretion. Fourcroy had already well af- 

certained that the ferum of milk contains this fait na¬ 

turally. Vauquelin had proved its exiftence, as well 

as that of pure foda, in the feminal fluid 5 but was it 

poflible that it could pafs unaltered from the ftomach 

and inteftines into the veffels which contain the blood 

and lymph ? Could it by this means apply itfelf to the 

bones l This was to be afeertained by experiments ; 

and the following are the experiments made by Bon¬ 

homme for that purpofe. We give them in a tranfia- 
tion of his own w'ords. 

“ I caufed (fays he) feveral young fowls of the fame 

incubation to be fed in different manners. Some re¬ 

ceived the ufual food without any mixture ; others re¬ 

ceived daily a certain quantity of calcareous phofphate 

mixed in the fame pafte as formed the fupport of the 

others ; and, laftly, one of them was fed with variations 

in the ufe of the mixture; the calcareous phofphate 

was fometimes given and fometimes fufpended. When 

thefe fowls, after two months, had acquired their ordi¬ 

nary growth, I examined and carefully compared the 

ftate of their bones. The progrefs of the offification 

in the epiphyfes was various according to the nature of 

the food the animal had received. The bones of the 

laft fowl, which had received the phofphate only from 

time to time, were rather more advanced than the 

bones of thofe which had been fed without mixture. 

The bones of thofe fowls which had been habitually 

fed with the mixture were evidently more folid, and 

their epiphyfes were much lefs perceptible. Simple in- 

fpe#ion was fufficient to (hew thefe differences when 

the bones were mixed together. 

“ I had fed feveral young fowls of the fame incuba¬ 

tion according to another plan. Some were fed on a 

Ample pafte, without mixture; for others it was mixed 

with pulverifed madder-root; and a third compofition 

was made of this laft pafte and calcareous phofphate. 

This was alfo given habitually to other fowls. When 

after two months I examined the progrefs of offifica¬ 

tion in the bones of thefe different animals, I eafily 

perceived the red traces of the madder in the offified 

parts of all thofe which had ufed it ; but 1 obferved, 

that the offification was not more advanced- by the Am¬ 

ple mixture of this root than by the ordinary food : on 

the contrary, the bones of thofe fowls which had fvval- 

lowed the phofphate mixed with madder were much 

more folid than the others. The red colour ferved ad¬ 

mirably to (hftinguifli the extremities of the long bones 

from their epiphyfes. After an exa# comparifon, there 

could be no doubt of the efficacy of calcareous phofphate 

in favour of the progrefs of offification. The virtue of 

the madder feemed confined to that of giving colour to 

the offified parts.” 

From thefe experiments, it was natural to make the 

trial of calcareous phofphate in addition to the reme¬ 

dies made ufe of in the treatment of rachitic fubje#s. 

Here follows what the author himfelf fays of two re¬ 

markable inftances in which the calcareous phofphate 

was adminiftered with fuccefs : 

“ The daughter of Mr Ranchon watch-maker, aged twa 

years and a half, walked with a feeble and tottering pace, 

and the extremities of all her bones prefented epiphyfes 
very 
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Rachitis. very prominent. In this fituation fhe exhibited the ap- 

--v-pearance of imperfe<ft rachitis, or the fir ft period of 

this diforder. Alkaline lotions, which I immediately 

advifed, were attended with a good effect. Her deep 

became more firm ; and as the firft pafiages were in a 

good {late, I gave, without internal preparation, one 

jcruple of a mixture of equal parts of phofphate of 

lime and phofphate of foda twice a day. In the courfe 

of three weeks her legs were perfectly reltored ; and 

this amiable infant has ever fmee had the fatisfadtion to 

run with fpirit and agility. 

“ A female infant, of the name of Boiard, aged four 

years, had experienced from her birth the moll decided 

fymptoms of rachitis. The protuberance of the epi- 

phyfes and tumefaction of the abdomen firft indicated 

the difeafe. The impofiibility of fupporting herfelf 

and walking at the ufual age confirmed thefe unfortu¬ 

nate fymptoms. By degrees the glands of the neck 

and of the inefentary became fwtlled ; the teeth were 

blackened, became carious, and were not replaced. 

Tins fituation became ftill more afflicting by crifes al- 

moft periodical at an interval of three or four weeks. 

At thefe afflicting periods, a fever of confiderable 

ftrength, cardialgia, and even convulfions, particularly 

in the night, were obferved. The termination of each 

paroxyfm was announced or afeertained by abundant 

ftools, and the evacuation of urine ftrongly charged 

with an earthy fediment. The imprudent exhibition 

of a purge at the beginning of one of thefe crifes had 

nearly deprived the patient of her life. In this (late it 

was that I beheld her for the firft time in the month of 

January 1791. The alkaline lotion was the only re¬ 

medy the mother adopted in the firft inflance, and it 

produced a remarkable effedf. After eight days the 

infant was fo much better as to be able to fupport her¬ 

felf. The remedy was then laid afide, and eight dayrs 

afterwards the child was incapable of Handing without 

fupport. The ufe of the alkaline folution being re¬ 

newed, was attended with the fame fuccefs, and its dif- 

continuance was again followed by the complete return 

of all the fymptoms. In the firft days of March, the 

other remedies I had advifed were exhibited. The 

conftipation which had always exifted became lefs, and 

the following enfis was effe&ed without pain. And 

^at length the convulfions, the pains, and the crifes dis¬ 

appeared ; but the impofiibility of walking ftill remain¬ 

ed. At this time, namely, on the fecond of May, I 

gave the child the phofphate of foda and calcareous 

phofphate mixed together, in the dofe of half a dram 

twice a-day. At the end of the month fhe was able 

to Hand upright, leaning againft a chair, and the fwell- 

ings began to dirninifh. She continued for a long time 

afterwards to take the mixture of the phofphatcs. I 

likewife gave her occasionally one grain of the e>;tra<ft 

of bile, prepared with fpirit of wine ; and at length in 

the month of July I had the pleafure to fee the patient 

run and play in the middle of the ftreet with the other 

children of her own age, &c.” 

The author gives other inftances of this medicine be¬ 

ing adminiftered with complete fuccefs to rachitic chil¬ 

dren, and one in which it was attended with the belt 

effedls in a cafe of incurvated fpine. Thefe it is need- 

lefs to infert, becaufe we truft that none of our lefs 

learned readers will have recourfe to the medicine with¬ 

out the advice of a phyfician j and to him an enumera¬ 

tion of cafes could ferve no purpofe. It may be pro¬ 

per, however, as alkaline lotions and their beneficial ef¬ 

fects are mentioned, to give here the author's account 
of the lotion which he 11 fed. 

“ In ordinary cafes of rachitis, particularly at the 

commencement of the diforder, it is of advantage to ufe 

a fimple folution of pot-afn to wafli the parts affe<fted. 

This folution is made by diffolving from half an ounce to 

an ounce of purified pot-afh in a pound of diftilled or 

very pure fpring-water. When it is to be ufed, the 

Skin muft firft be rubbed with a dry cloth, or a piece of 

fine flannel. After this precaution, the dileafed extre¬ 

mities are to be waffled carefully with the warm folu¬ 

tion, and at length wiped, fo as to leave no trace of 

moifture. Tin's pra&ice and wafhing muft be repeated 

at lead twice a-day. I can affirm, from repeated trials, 

that it will foon be attended with fuccefs.” 

In a note on this paffage, M. Halle, who analyfed 

the memoir at the defire of the Society of Medicine at 

Paris, juftly observes, that as pure potafs, or the vege¬ 

table alkali, is a nu>ft powerful cauftic, it cannot be 

ufed in thefe proportions ; adding, that he found one- 

eighth part of the fait here indicated to form too ftrong 

a lotion for the {kin of an infant. M. Bonhomme, up¬ 

on enquiry being made, informed him that the potafs 

which he ufed was that of the fhops, which is very far 

from being pure ; and Mr Nicholfou conje&ures that it 

was the common fait of tartar of our (hops. This, we 

think, extremely probable, efpecially as M. Bonhomme 

allures us that even a lixivium of wood-afiies, fuch as is 

ufed for wafhing fine linen, may anfwer the purpofe ex¬ 
tremely well. 

For a fuller account of this interefting memoir our 

readers are referred to the 17th volume of the /Innals 

de Chimie, or to the firft volume of Nicholfoil's Philofo- 
phical 'Journal. 

RAJA, the ray fifio, See Encyclopedia, v here it is 

faid that the oxyrinchus or fharp noted ray, is fuppoied to 

be the Ids of the ancients ; but if there be any truth in 

the following narrative, which we confefs has much the 

air of fiction, this is probably a miftake. It is the nar¬ 

rative of Vaillant, and we fiiall give it in his own words. 

“ In the latitude of 1 o° 15' north, and longitude 3^5 , 

an enormous flat fifh of the ray genus (fays he), came 

and fwam round our veflel. It differed from the com¬ 

mon ray, however, in the fhape of its head, which, in- 

ftcad of being pointed, formed a crefcent, and from the 

extremities of the femieircle iffued two arms as it were, 

whieh the failors called horns. They were two feet 

wide at the bafe, and only five inches at the extremity. 

This monfter they told me was called the fea-devil. 

“ A few hours after, we Taw two others with this, 

one of which was fo extremely large, that it was com¬ 

puted by the crew to be fifty or fixty feet wide. Each 

fwam feparately, and was furrounded by thofe fmall 

fifh which ufually precede the (hark, and which are 

therefore called by feamen pilotfi/b. Laftly, all three 

carried on each of their horns a white fifh, about the 

fize of a man’s arm, and half a yard long, which ap¬ 

peared to be Rationed there on duty. 

“ You would have faid they were two fentinels pla¬ 

ced to keep watch for the fafety of the animal, to in¬ 

form him of any approaching danger, and to guide his 

movements. If he approached too near the vefiel, they 

quitted their polls, and, fwimming brifkly before, led 

him 

Rachitis, 
Raja. 
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Raja him away* If he rofe too high above the water, they 

\[ palled backward and forward over his back till he had 

Ratl0, , defcended deeper. If, on the contrary, he fwam too 

low, they difappeared, and we faw no more of them, 

becaufe, no doubt, they were palling underneath, as in 

the preceding inilance they had palled above him. Ac¬ 

cordingly we found him reafeend towards the furface, 

and then the two fentinels realfumed their polls, each 

on his horn.” 

Theft: manoeuvres continued three days; and to give 

our author the better opportunity of obferving them, 

the Ihip moll fortunately was becalmed the whole time. 

He was naturally very defirous of catching one of them 

that he might examine it at leifure; and, by bribing the 

feamen with a dozen of bottles of wine, he accomplifh- 

ed his obje&. One of the fifh was llruck with twelve 

or fifteen harpoons ; feveral halfers were palled round 

his body, and he was hoilled on board. 

“This (fays our author) was the leal! of the three, 

being only eight-arid-twenty feet in its extreme breadth, 

and one-and-twenty in length from the extremity of the 

horns to that of the tail. The tail, which was thick 

in proportion to the body, was twenty-two inches long. 

The mouth, placed exa&ly like that of the ray, was 

wide enough to fwallow a man with eafe. The Ikin 

was white under the belly, and brown on the back, like 

that of the ray. We reckoned the animal to weigh not 

lefs, certainly, than a ton.” 

We think it was fortunate that they chanced to llrike 

the fmallell fifh ; for an addition of eight or ten ton 

weight, which the largelt ray mull have weighed, as 

certainly as the fmallell weighed one ton, might have 

been very inconvenient on board a Ihip already loaded. 

We do not remember to have anywhere met with a de- 

feription of this ray before, and we think it Ihould be 

confidered as a new fpecies ; but we lhall not give it a 

name till its exillence be better afeertained, when we 

fubmit to the pupils of Linnxus, whether it may not 

be proper to give it the ancient name bos. 

RAJAH (See Encycl.) We learn from Sir Charles 

Rotife Bough ton’s Differ tation concerning the Landed 

Property of Bengal, that this title is conferred upon Hin¬ 

doos by the Emperor, and frequently given out of cour- 

tefy to the greater zemindars. It would appear there¬ 

fore that the Rajahs can never be independent of the 

Mogul but by a fuccefsful rebellion. 

RAYEL ul-mulk, in the language of Bengal, the 

ufage of the country, the common law 

RATIO (See Encycl.) has been defined by Euclid, 

in the 5th book of his Elements, in terms to which ma¬ 

ny mathematicians have ohje&ed ; and his definition of 

proportion, which is fo ultimately connected with it, is 

Hill more objedlionable. The Rev. Abraham Robert- 

fon of Oxford, in a finall tra& publifhed in 1789, de- 

monllrates the truth of the two definitions in queftion 

in feven propofitions, of which the fubflance is as fol¬ 

lows. He firft lays down thefe four definitions : 

“ 1. Ratio is the relation which one magnitude has to 

another, of the fame kind, with refpe£l to quantity. 

“ 2. If the firft of four magnitudes be exa£lly as great 

when compared to the fecond, as the third is when com¬ 

pared to the fourth, the firft is faid to have to the fe¬ 

cond the fame ratio that the third has to the fourth. 

“ 3. If the firft of four magnitudes be greater, when 

compared to the fecond, than the third is when com¬ 

pared to the fourth, the firft is faid to have to the fecond Rado 

a greater ratio than the third has to the fourth. H 

“ 4 If the firft of four magnitudes be lefs, when com - > a*’n^ 

pared to the fecond, than the third is when compared 

to the fourth, the firft is faid to have to the fecond a 

lefs ratio than the third has to the fourth.” 

He then demonftrates, by reafoning ftri&ly geome¬ 

trical, the following propbfitions: 

Prop. 1. If the firft of four magnitudes have to the 

fecond the fame ratio which the third has to the fourth; 

then, if the firft be equal to the fecond, the third is equal 

to the fourth ; if greater, greater ; if lefs, lefs. 

Prop. 2. If the firft of four magnitudes be to the fe¬ 

cond as the third to the fourth, and if any equimulti¬ 

ples whatever of the firft and third be taken, and alfo 

any equimultiples of the fecond and fourth; the multi¬ 

ple of the firft will be to the multiple of the fecond as 

the multiple of the third to the multiple of the fourth. 

Prop. 3. If the firft of four magnitudes be to the fe¬ 

cond as the third to the fourth, and if any like aliquot 

parts whatever be taken of the firft and third, and any 

like aliquot parts whatever of the fecond and fourth, the 

part of the firft will be to the part of the fecond as the 

part of the third to the part of the fourth. 

Prop. 4. If the firft of four magnitudes be to the fe¬ 

cond as the third to the fourth, and if any equimulti¬ 

ples whatever be taken of the firft and third, and any 

whatever of the fecond and fourth ; if the multiple of 

the firft be equal to the multiple of the fecond, the 

multiple of the third will be equal to the multiple of the 

fourth ; if greater, greater ; if lefs, lefs. 

Prop. 5. If the firft of four magnitudes be to the fe¬ 

cond as the third is to a magnitude lefs than the fourth, 

then it is pofiible to take certain equimultiples of the 

firft and third, and certain equimultiples of the fecond 

and fourth, fuch, that the multiple of the firft fhall be 

greater than the multiple of the fecond, but the multiple 

of the third not greater than the multiple of the fourth. 

Prop. 6. If the firft of four magnitudes be to the fe¬ 

cond as the third is to a magnitude greater than the 

fourth, then certain equimultiples can be taken of the 

firft and third, and certain equimultiples of the fecond 

and fourth, fuch, that the multiple of the firft (hall be 

lefs than the multiple of the fecond, but the multiple of 

the third not lefs than the multiple of the fourth. 

Prop. 7. If any equimultiples whatever be taken of 

the firft and third of four magnitudes, and any equi¬ 

multiples whatever of the fecond and fourth ; and if 

when the multiple of the firft is lefs than that of the 

fecond, the multiple of the third is alfo lefs than that of 

the fourth ; or if when the multiple of the firft is equal 

to that of the fecond, the multiple of the third is alfo 

equal to that of the fourth; or if when the multiple of 

the firft is greater than that of the fecond, the multiple 

of the third is alfo greater than that of the fourth: then, 

the firft of the four magnitudes fhall be to the fecond as 

the third to the fourth. 

RATIONAL, in arithmetic, &c. the quality of num¬ 

bers, fra&ions, quantities, Scc. when they can be ex- 

prefted by common numbers; in contradiftindlion to ir¬ 

rational or furd ones, which cannot be exprefled in com¬ 

mon numbers. 

RAYNAL (William Thomas), commonly called the 

Abbe Raynal, was educated among the Jefuits, and had 

become one of tke order. The learning of that Society is 

univerfally 
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Raynal. univerfally known as well as the happy talents which 

its fuperiors poffeffed, of affigning to each member his 

proper employment. Raynal, however, after having 

acquired among them a tafte for literature*and fcience, 

had probably become retradory, for he was expelled 

from the order ; and the caufe of his expulfion, accord¬ 

ing to the Abbe Barruel, was his impiety. 

With the real caufe of his expulfion M. Barruel is 

fnrely much better acquainted than we can pretend to 

be ; but we have a ftrong fufpicion that his impieties 

had not then reached farther than to call in queftion 

the fupreme authority of the church ; for our author 

himfelf allures us, that he did not utter his atrocious 

declarations again ft Chriftianity till he had ceafed to be 

a member of the order of Jefuits. He then aifociated 

himfelf with Voltaire, D’Alembert, and Diderot, and 

was by them employed to furnifh the theological arti¬ 

cles for the Ency.Lpedie. But though his religious 

\opinions were certainly la*\, and his moral principles 

very exceptionable, he could not even then he what, in 

a Proteftant country, would be deemed a man remark¬ 

able for impiety ; for he employed the Abbe Yvon, 

whom M. Barruel calls an odd metaphyfician, but an 

inoffenflve and upright man, to write the articles which 

he was engaged to furnifh. In the conducting of this 

tranfadion, he fhewed, indeed, that he poffeffed not a 

proper fenfe of honour ; for he paid poor Yvon with 

twenty-five louis d’ores for writing theological articles, 

for which he received himfelf fix times that fum. This 

trick was difeovered, Raynal was difgraced, and com¬ 

pelled to pay up the balance to Abbe Yvon ; but tho* 

he had thus fhewn himfelf to be without honour, it is 

difficult to believe that he had yet proceeded fo far as to 

blafpheme Chrift, iince he had employed a Chriftian 

divine to fupply his place in the Encyclopedie. 

His firfl work of eminence, and that indeed upon 

which his fame is chiefly built, is his “ Political and 

Philofophical Hiflory of the European Settlements in 

the Eall and Weft Indies.” That this hiftory is writ¬ 

ten in an animated ftyle, and that it contains many juft 

refiedions, both political and philofophical, is known to 

all Europe ; for it has been tranfhited into every Euro¬ 

pean language. Its beauties, however, are deformed 

by many fentiments that are irreligious, and by fome 

that are impure. It was followed, we think, in 178 ?, 

by a fmall trad entitled “ The Revolution of Ame¬ 

rica in which the author pleads the caufe of the re¬ 

volted colonifts with a ,‘gree of zeal, cenfures the con- 

dud of the Britifli government with a keennefs of af- 

perity, and difplays a knowledge of the principles and 

intrigues of the different factions which at that period 

divided the Englifh nation, that furely was not natural 

to the impartial pen of a philofophic foreigner. Hence 

he has been fuppofed to have been incited to the under¬ 

taking, and to have been furniflied with part of his 

materials, by that defperate fadion which uniformly 

oppofed the meafures of Lord North, and fecretlv 

fomented the rebellion in America. Be this as it 

may, he propagated, both in this trad and in his hi¬ 

ftory, a number of licentious opinions refpeding go¬ 

vernment and religion, of which he lived to regret the 

consequences. 

A profecution was inftituted againfthim by the French 

government on account of his hiftory of the Eaft and 

Weft Indies; but it was conduded with fo little feverity 

1 1 \ a Y 
that lie had fnffleient time to retire to the dominions of Raynal. 

the King of Pruflia, who afforded him the protedion he 

folicited, although his Majefty’s character was treated by 

the author ir^his book with no great degree of venera¬ 

tion. Raynalalfoexperiencedthekindnefs of the Emprefs 

of Ruffia ; and it is not a little remarkable of this An¬ 

gular perfonage, that although he was always fevere in 

difcufTmg the charaders of princes, yet the rnoft defpo- 

tie among thefe heaped upon him many marks of fa¬ 

vour and generofity. The Abbe afto received a very 

unufual mark of refped from a Britifli Houfe of Com¬ 

mons. It was once intimated to the fpeaker that Ray¬ 

nal was a fpedator in the gallery. The bufinefs was 

immediately fufpended, and the ftranger conducted to 

a more convenient and honourable fitnation. How dif¬ 

ferent was the eondud of Dr Johnfon, who, when a 

friend advanced to him with our author, faying, “ Will 

you give me leave, Dodor, to introduce to you the 

Abbe Raynal?” turned on his heel, and vociferated, 

“ No, Sir!” We are far from wifhing to vindicate 

the rudenefs of the fage ; but it was perhaps as proper 

as the politeiufs of the Houfe of Commons. 

The great trait of RaynaPs character was a love of . 

liberty, which, in his earlier writings, lie did not pro¬ 

perly define ; but when he lived to fee fome of the 

confequcnees of this, in the progrefs of the French Re¬ 

volution, he made one glorious effort to retrieve his 

errors. In the month of May 1791, he addreffed to 

the confiituent affembly one of the moll eloquent, ar¬ 

gumentative, and inipveflive letters that ever was writ¬ 

ten on any fubjed ; a letter which, if the majority of 

them had not been intoxicated with their newly acqui¬ 

red confequence, muff have given fome cheek to their 

mad career. After complimenting them upon what 

they had done, he proceeds thus : “ I have long dared 

to fpeak to kings of their duty ; fuffer me now to fpeak 

to the people of their errors, and to their reprefenta- 

tives of the dangers which threaten us. I am, l own 

to you, deeply afllided at the crimes which plunge this 

empire into mourning. Is it true that I am to look 

back with horror at myfelf for being one of thofe who, 

by feeling a noble indignation againft arbitrary power* 

may perhaps have furniflied arms to lieentioufnefs ? Do 

then religion, the laws, the royal authority, 3ud public 

order, demand back from philofophy and reafon the 

ties which united them to the grand fociety of the 

French nation, as if, by expofing abufes, and teaching 

the rights of the people and the duties of princes, our 

criminal efforts had broken thofe ties? But, no! — 

never have the bold conceptions of philofophy been re- 

prefented by us as the ftrid rule for ads of legiflation. 

“ You cannot juftly attribute to us what could only 

be the refult of a falfe interpretation of our principles. 

Alas ! now that 1 (land on the brink of the grave ; 

now that I am about to quit this imir.enfe family, whofe 

happinefs I have ardently defired, what do I fee around 

me ? Religious troubles, civil diffe.nfions, confternation 

on the one hand, tyranny and audacity on the other ; a 

government the Have of popular tyranny ; the fandu- 

ary of the laws furrounded by unruly men, who alter¬ 

nately didate or defpife thofe laws ; foldiers without 

difeipline ; leaders without authority ; minifters with¬ 

out means; a king, the firit friend of his people, plun¬ 

ged into bitternefs, infulted, menaced, ilripped of all 

authority ; and the public power no longer exifting but 

ilk 
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Rayral, {n clubs, In which ignorant and rude men dare to de- 

eaPing* cide all political queftfons.” 

He then proceeds to prove, which he does very com- 

pletely, that it was not the bufinefs of the aflembly to 

abolifh every ancient inftitution ; that the genius of the 

French people is fuch, that they never can be happy 

or profptrous but under a well-regulated monarchical 

government ; and that, if they wifhed not the nation 

to fall under the word: kind of defpotifm—the defpo- 

tifm of a low fadtion, they mud increafe the power of 

the king. “ Alas 1 (continues he) what are my fuffer- 

ings, when in the heart of the capital, in the centre of 

knowledge, I fee this mifguided people welcome, with 

a ferocious joy, the moll criminal proportions, frnile at 

the recital of murder, and celebrate their crimes as con¬ 

quers/’ 

He had then feen comparatively but little ; but he 

lived to fee more—to fee his countrymen celebrate, as 

virtues, crimes, compared with which the atrocities of 

1790 appear almod as harmlefs. Being dripped of all his 

property, which was large, by the robbers of the revo¬ 

lution, he died in poverty in March 1796, and in the 

84th year of his age. 

Belides the works which we have already mentioned, 

he wrote “ A Hidory of the Parliament of England,” 

and a “ Hidory of the Stadholderate but thefe are 

both of them more remarkable for a fpecious dyle and 

loftinefs of invention than for ufeful obfervation or folid 

argument. He wrote likewife u The Hidory of the 

Divorce of Catharine of Arragon by Henry the 

Eighth,” which is not fo much a recital of, and com¬ 

mentary upon, the fadl from which he takes the title, as 

it is an able pidlure of univerfal Europe at that period, 

of the views, intereds, and power, of all the different 

potentates. At the time of his death he was preparing 

a new edition of all his works, in which were to be 

made many alterations; and he is faid to have left among 

his manuferipts a “ Hidory of the Revocation of the 

Edidl of Nantes,” in four volumes ; but it is alfo very 

certain, that, during thefanguinary reign of Robefpierre, 

he burnt a great part of his papers. 

REAPING, the well known operation of cutting 

corn either by the fickle or by the feythe. Reaping 

by the fickle is by much the mod common practice, 

and that w hich, we believe,' prevails univeifally in Scot¬ 

land ; yet the other method, where it is pradlicable, 

is certainly the lead laborious, and by much the mod 

expeditious. To the feythe, as an indrument of reap¬ 

ing, many obje&ions are urged. 

It is faid that it fhakes the ear, fo that many of the 

grains are lod ; that it lets the corn fall, after cutting 

it, in a confufed and fcattered date, fo that either much 

of it is lod, ora great deal of time is con fumed in ga¬ 

thering it together ; that it can only be made ufe of in 

land which is very even and free from dones ; that it 

does not leave fufficient length of dubble in the ground 

to lay the corn on when cut ; that it mixes bad weeds 

with the corn, the feeds of which are fown the next 

year ; and, ladly, that the ufe of the feythe is prejudi¬ 

cial to the health of the reaper. 

Thefe objedlions, however, are either of no weight, 

or they are made by thofe who are not acquainted 

with the feythes which have been adapted to tin’s pur- Reaping, 

pofe, and with the proper manner of ufing them. With 

a good feythe, properly managed, the corn, after being 

cut, remains at fird upright, and then falls very gently 

upon the rake fixed to the feythe, without any {hake 

or jolt ; or at lead with lefs than that which it receives 

when reaped with a fickle. With refped tu the lofs 

of grain, that proceeds chiefly from the corn being too 

dry ; confequently it fhould be reaped only upon pro¬ 

per days, and proper times of the day, which is much 

more eafily done with the feythe than with the fickle, 

becaufe the work is fo much fhorter. The flalks, kept 

together by the rake, may belaid upon the ground, or 

rather againd the com not yet cut, in fo regular and 

collected a date, that thofe who gather and tie the 

fheaves, whether they are women or children, have no¬ 

thing but their own negligence to acenfe if any thing is 

left behind. When land is properly ploughed and har¬ 

rowed, it is fudiciently even ; and in fuch as is deny, 

the only precaution necedary is to keep the feythe a 

little higher in ufing it* that it may not drike againd 

the dones. If the dubble left in the ground be fhort, 

the draw which is cut off will be the longer ; and the 

latter is certainly of more value than the former, which 

only ferves to incommode the cattle which afterwards 

go to feed in the field. 

Thefe confiderations, and others of a like nature, in¬ 

duced the patriotic fociety of Milan to fend, fome 

years ago, to thofe parts in which feythes are made ufe 

of for reaping ; and having procured a model of a feythe 

from Silefia, they caufed one to be made of a proper 

fize. It was fird tried upon corn, and afterwards up¬ 

on millet ; and although the fird feythe was not accu¬ 

rately made, and the reaper had never before made ufe 

of fuch an indrument, yet it was found that nearly half 

the ufual time was faved, and that the labour and fa¬ 

tigue were much diminifhed ; the corn alfo was cut 

without receiving any fhock that could be hurtful to it, 

and fell in an even and regular date, fo that it was af¬ 

terwards eafily bound up in compadl fheaves. They 

were afterwards prefented with a feythe fome what dif¬ 

ferent from the Silefian, which is very geneally ufed 

in Auftria. 

Thefe indruments are fo fimple, that the figure of 

one of them renders the defeription of either almod un- 

necedary. In fig. 1. is {hewn the Silefian feythe tfied xL\( 
by the Society ; the difference between that and the 

Audrian one we fhall mention in our defeription. The 

fird, or Silefian feythe, differs very little from the 

feythe we commonly ufe for mowing grafs, except that 

the blade is rather fmaller ; to it are added four teeth 

of wood, parallel to the blade, fixed and fecured in a 

proper manner, and intended to keep the corn toge¬ 

ther after being cut, fo that indead of its falling in a 

confufed date, the reaper may lay it down in a regular 

and compa6l one. The fecond, or Audrian feythe, is 

fimilar to the former, except that the blade is larger ; 

confequently the wooden teeth, of which there are 

five, are longer ; the handle is alfo more flat, and ra¬ 

ther crooked. 

In the jirjly the handle a b (fee fig. 1.) is two Mila- 

nefe braffes (a), and nine inches and a half in length ; 

the 

(a) One hundred Milanefe braffes are equal to fifty-eight Englifh yards and a half. 
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Raping* the blade he is one brafs three inches and a half; the 
ieCtifica- pjece Qf wood in which the teeth are fixed, one brafs 

one inch and a half. In the fecotid, the handle is two 

brafles, and feven inches long; the blade, one brafs ele¬ 

ven inches; the pie’e in which the teeth are fixed, ele. 

ven inches and a quarter. The proportions of the other 

parts may be conceived from the figure. 

The difference in the conflruClion of thefe two 

feythes makes it requiiite to ufe them in a different 

-manner ; but that will be better acquired in practice 

than by precept; Such of our countrymen as are ac- 

cuftomed to the ufe of the common feythe will very 

foon find out the moft convenient and advantageous 

manner of ufing thefe new kinds of feythe, and of lay¬ 
ing down the corn properly when cut. 

It fhould, however, be obferved, that in mowing 

grafs the feet are kept almonft parallel to each other, 

whereas in reaping corn they fhould be kept upon a 

line, one behind the other, thrufting the right foot for¬ 

ward, and drawing the left towards it. This is necef- 

fary, becaufe when grafs is mowed it is left to fall juft 

where it is cut ; but when corn is cut, it is to be carried 

and laid in a proper manner againft that which is not 

yet cut, and which is at the left hand of the reaper; 

and if the feet were kept parallel to each other, the 

reaper would be obliged to extend and turn his body in 
a very inconvenient manner. 

After having made public thefe obfervations, the fo- 

ciety made farther experiments upon the fubjeft; in 

which it was found, that when, on account of very wet 

weather, the ftalks of the corn are bent down, the 

wooden teeth of the forementioned feythes are apt to 

lay hold of fome ears, to the ftalks of which the iron 

does not reach, and confequently not being cut below, 

they are pulled fo that the grain is feattered.^ This 

happens chiefly when the reapers, not being yet fuffi- 

ciently accuftomed to that kind of feythe, do not know 

how to adapt it to particular cireumfiances. 

To remedy this inconvenience, it occurred to an in¬ 

genious blackfmith to add to the common feythe a ga¬ 

therer or colledor made of cloth, as may be feen at 

fig. 2. where ah c is a common feythe ; c dm l of tie is 

the gatherer ; which at c de is compofed of a thin plate 

ot iron, having at its extremity a hollow for receiving 

the point of the blade. At e d are holes for fewing in 

the cloth, which is coarfe, light, and of low price ; it 

is alfo fixed to two thick iron wires, of which the up¬ 

per one is continued to f, where it terminates in a hole 

in the handle ; the other is fixed to the back of the 

blade. The manner of fixing this gatherer to the blade 

of the feythe will be better underftood by referring to 

fig. 3. which reprefents one of the irons which, by 

means of a ferew, are faftened to the back of the feythe. 

Thefe irons proceed from, and make part of, the up¬ 

right irons m n, Io> which ferve to keep the gatherer 
extended. 

This is a very fimple and cheap contrivance ; but an 

attempt was made to render it ftill more fimple, by fub- 

ftituting for the gatherer two- iron hoops, which are 

fhewn in fig. 2. by the dotted lines h g, k /, with a 

crofs piece p which connefts them. Experience, how¬ 

ever, has fhewn, that the gatherer is in general prefe¬ 

rable to thefe hoops, as it does not leave an ear of corn 
behind. 

RECTIFICATION of ether, a procefs for de- 
Suppl. Vol. II. Part I. 
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pnving ether of its fulphureous acid (See Chemistry- 
Index in this SuppL) It has been ufiial to add an 

alkali for this purpofe ; but Dize has found it much 

more advantageous to add a fubftance which might af-1 

ford the requiiite quantity of oxygen to convert the 

fulphureous into the lulphuric acid ; in which ftate it 

is not difpofed to rife and come over. Various metallic 

oxides were tried, among which the black oxide of man- 

ganefe proved the beft and the cheapeft. His procefs 
is as follows : 

The fulphureous acid contained in unre&ified ether 

being neutralized with oxide of inanganefe, the fluid is 

decanted into a pewter veflel of the capacity of fifty 

ounces, which is placed on a water bath. To this vef- 

fel a head and worm are adapted, the latter of which 

pafles through a refrigeratory conftantly fupplied with 

water in a ftream from below, which caufes the heated 

water to flow off above. The diftillation is then per. 

formed by raffing the bath to a temperature of 36i 

(113° Fahrenheit, if the decimal thermometer be here 

meant). The rectification by this treatment ufually 

requires a day to complete it. The flavour of the ether 

is ot the beft kind, and the product about one fixtli 

more than in the ufual method with retort and receiver. 

Dize has practifed this method with fuccefs for three 

yrears.—Journal de Phyfque, April, 1798. 

Rectification, in geometry, is the finding of a 

right line equal to a curve. The rectification of curves 

is a branch of the higher geometry, a branch in which 

the ufe of the inverfe method of fluxions is efpecially 
ufeful. 

Turkey-RED, Levant-ReD) and Adrianople-Rsry, 

the names indifferently given to that beautiful red dye 

which diftinguifhes the cotton manufactured in the Ot¬ 

toman empire, and at AJlracan in the dominions of Ruf- 

fia. We have two accounts of the procefs of commu¬ 

nicating this dye to the fluffs ; one by ProfefTor Pallas 

as he faw it practifed at Aftracan ; the other in the 

92d number of the Annales de Chimie by Citizen Fe¬ 

lix. As every thing relating to ufeful manufactures is 

of general importance, we fliall give pretty copious ex¬ 
tracts from both papers. 

x\ccording to Dr Pallas, the dye-ftufFs employed at 

Aftracan are, madder, iurnuch, gall nuts, alum, an in¬ 

ferior kind of foda, and fiih-oil. The procefs of dyeing 
is as follows: 

The roots of the madder, when frefli gathered, arc 

placed above each other in a ftove, or in a pit dug in 

viIcons earth which has been ftrongly heated. Darth 

is then thrown over the madder, and it muft fweat un¬ 

til the ftove or pit becomes cold ; when the roots, the 

fecond or third day, are taken from it, and either fpread 

out or hung up to dry. When it is thoroughly dried 

in the fun, the madder is ground to a very fine powder, 

as are likewife the round leaves af the fumach (rhus co- 

tinus). The fifh oil is boiled from the entrails of the 

fturgeon and other large fifhes ; and the proof of its be¬ 

ing proper for dyeing is, that when mixed with a lixi¬ 

vium of foda, it muft immediately 3flume a milky ap¬ 

pearance. Should that not be the cafe, it cannot be 
ufed by the dyers. 

The cotton to be dyed red is firft wafhed exceeding¬ 

ly clean in running water ; and when the weather k 

clear, hung up on poles to dry. If it does not dry be¬ 

fore the evening, it is taken into the houfe, on account 

30 of 

Re&ifica* 
tton, 

Turkey- 
Red. 
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Turley- of the faline dews fo remarkable in the country around ton yarn, piece by piece,- into the dye ; turns it round Turkey. 

Red. Aftracan, and a^ain expofed to the air next morning, backwards and forwards; preffes it a little with his l Kedt 
-v-' When it is thoroughly dry it is laid in a tub, and fifh- hands; and lays each piece, one after the other, in ***+ 

oil is poured over it till it is entirely covered. In this pails Handing ready for the purpofe.. As foon as all 
Hate it mull Hand all night; but in the morning it is the cotton has received the firft tint, it is hung up to 
buna* up on poles, and left there the whole day ; and dry ; as the red, however, is dill too- dull, the yarn, 
thisprocefs is repeated for a week, fo that the cotton which has been already dyed once, and become dry, is 
lies feven nights in oil, and is expofed feven days to the put once more into the dyeing-kettle, and mull be left 
atmofphere, that it may imbibe the oil, and free itfelf there to teethe for three hours over a ftrong fire 5 by 
from all air. The yarn is then again carried to a dream, which it acquires that beautiful dark red colour which 
cleaned as much as poflible, and hung up on poles to is fo much edeemed in the 1 urky yam. I he yarn is 

now taken from the dye with dicks ; the iuperfiuous 

After this preparation a mordant is made of three dye which adheres to it is fhaken off; the hanks are 
materials, which mud give the grounds of the red co- put in order, and hung up, one after another, to dry. 
lour. The pulverifed leaves of the fumach are fir ft When it is thoroughly dry, it is wafhed 111 the pure 
boiled in copper kettles ; and when their colouring dream, and again dried. # _ 
matter lias been fufficientlv extraded, fome powdered In the lad place, the above-mentioned loda is diffol- 
galls are added, with which the liquor mud be again ved with boiling water in tubs dedined for that purpofe, 
boiled ; and by thefe means it acquires a dark dirty co- and it is ufnal at Aftracan to allow 20 pounds of foda to 
lour. After it has been fuffieiently boiled the fire is 40 pounds of cotton, or half the weight. Large earth- 
taken from under the kettle, and alum put into the dill en jars, which are made in Perfia of very drong clay, 
-hot liquor, where it is foon diffolved. The proportion a yard and a half in height, aimed five fpans wide in 
of thefe three ingredients cannot be afeertained, as the the belly, and ending in a neck a fpan and a half m 
dyers vary that proportion at pleafurc. The powder diameter, inclofed by means of cement in brickwork 
of the fumach leaves is meafured into the kettle with over a fire-place, in fuch a manner .that the necks only 
laddies ; the water is poured in according to a gauge, appear, are filled with the dyed cotton yarn. I he ley 
on which marks are made to Ihew how high the water of diffolved foda, which is blackifh and very fiiarp, 13 
mud dand in the kettle to foak fix, eight, ten, &c. then poured over it till the jars be filled; and lome 
puds of cotton yarn. The galls and alum are added in clean rags are preffed into their mouths, that the upper- 
the quantity of five pounds to each pud of cotton. In mod fkains of yarn may not lie uncovered. A fire is 
a word the whole mordant mud be fuffieiently yellow, then made in the fire-place below, and continued for 
drong,’and of an aftringent tafte. 24 hours ; and in the mean time the (team which antes 

As foon as the alum is diffolved, no time mud be from the jars is teen, colleded among the rags in red 
lod in order that the mordant may not be differed to drops. By this boiling the dye is ftill more heighten- 
cool. The yarn is then put into hollow blocks of cd, and is made to drike completely ; every thing fu- 
wood fiiaped like a mortar, into each of which fuch a perfluous is removed,, and all the fat matter which dill 
quantity of the mordant has been poured as may be adheres to the yam is wafhed out. Nothing more is 
•fufficient to moiften the yarn without any of it being then neceffary for completing the dye of the yarn but 
left. As foon as the workman throws the mordant in- to iinfe.it well feveral times in running water, and then 
to the mortar, he puts a quantity of the yarn into it, to dry it. . 
and preffes it down with his hand till it becomes uni- Cotton cloth is dyed with madder at Adracan n> the 
formly moidened, and the whole cotton yarn has druck. fame manner ; but many purfue a fraudulent procefs. 
By this it acquires only a pale yellow colour, which, by dyeing with red wood, and then fell their cloth as 
however, is durable. It is then hung up on poles in that which has been dyed in the proper manner, 
the fun to dry ; again wafhed in the dream, and after- The proceffes followed in the Grecian manufa&ones 
wards dried once more. in the Levant, as deferibed by M. Felix, varies in fome 

The next part of the procefs is t*o prepare the mad- particulars from tins. The fird procefs is that of clean¬ 
ser dye. The madder, ground to a fine powder, is ing the cotton : for which purpofe three leys are em- 
fpread out in large troughs, and into each trough is ployed ; one of foda, another of afhes, and a third of 
poured a large cupful of (beep’s blood, which is the lime. The cotton is thrown into a tub, and moidened 
kind that can be procured with the greated facility by with the liquor of the three leys in equal quantities it 
the dyers. The madder mud be’ftrougly mixed in it is then boiled in pure water, and wafhed m running 

by means of the hand, and then dand fome hours in or- water. 
der to be thoroughly foaked by it. The liquor then The fecond bath given to the cotton is compoted of 
affumes a dark red appearance, and the madder in boil- foda and fheep’s dung diffolved in water. To facilitate 
ing yields more dye. ' the folution, the foda and dung are pounded in a mor- 

After this procefs water is made hot in large kettles, tar. The proportions of thefe ingredients employed, 
fixed in brickwork; and as foon as it is warm, the pre- are one occa of dung, fix of foda, and forty of water; 
pared red dye is put into it, in the proportion of a each occa being equal to about fifty ounces. When 
pound to every pound of cotton. The dye is then fuf- the ingredients are well mixed, the liquor exprefled 
fered to boil drongly ; and when it is enough, which from them is drained ; and being poured into a tub, fix 
may be tried on cotton threads, the fire is removed occas of olive oil are added to it, and the whole is well 
from under the kettle, and the prepared cotton is de- dirred till it becomes of a wlutifh colour like milk, 
pofited near it. The dyer places himfelf on the edge The cotton is then befprinkled with this water ; and 
of the brickwork that inclofes the kettle; dips the cot- when the fkains are thoroughly moidened, they are 

wrung, 
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Turley, wrnng, preffed, and expofed to dry. The fame bath 

Ked/ .muft be repeated three or four times, becaufe it is this 

liquor which renders the cotton more or lefs lit for re¬ 

ceiving the dye. Each bath is given with the fame li¬ 

quor, and ought to continue five or fix hours. It is to 

be obferved that the cotton, after each bath, muft be 

dried without being waffied, as it ought not to be 

rinfed till after the lait bath. The cotton is then as 

white as if it had been bleached in the fields. 
It may be fuppofed that the dung is of no utility for 

fixing the colours ; but this fuppofition would be rafh ; 

for, as M. Felix obferves, it is well known that this 

fubftance contains a great quantity of volatile alkali in 

a difengaged Hate, which has the property of giving a 

rofy hue to the red. It is therefore probable that it is 

to this ingredient that the red dyes of the Levant are 

indebted for their fplendour and vivacity. This much, 

at any rate, is certain, that the Morocco leather of the 

Levant is prepared with dogs dung; becaufe it has 

been found that this dung is proper for heightening the 

colour of the lack. 
The procefs of galling, which follows the bath of 

dufig, is performed by immerfing the cotton in a bath 

of warm water, in which five occas of pulverifed gall- 

nuts have been boiled. This operation renders the 

cotton more fit for being faturated with the colour, and 

gives to the dye more body and flrength. After the 

galling comes aluming, which is performed twice, with 

an interval of two days, and which confiils in dipping 

the cotton into a bath of water in which five occas of 

3lum have been infilled, mixed with five occas of water 

alkalifed by a ley of foda. The aluming muft be per¬ 

formed with care, as it is this operation which makes 

the colouring particles combine beft with the cotton, 

and which fecures them in part from the definitive ac¬ 

tion of the air. When the fecond aluming is finifhed, 

the cotton is wrung ; it is then preffed, and put to foak 

in running water, after being inclofed in a bag of thin 

cloth. 
The workmen then proceed to the dyeing. To com- 

pofe the colours, they put in a kettle five occas of wa¬ 

ter, and 35 occas of a root which the Greeks call all- 

xari, or painting colour, and which in Europe is known 

under the name of madder. The madder, after being 

pulverifed, is moiftened with one occa of ox or (beep’s 

blood. The blood (Lengthens the colour, and the 

dofe is increafed or leflened according to the fliade of 

colour required. An equal heat is maintained below 

the kettle, but not too violent; and when the liquor 

ferments, and begins to grow warm, the fkains are 

then gradually immerfed before the liquor becomes too 

hot. They are then tied with packthread to fmall rods 

placed croflwife above the kettle for tliat.purpofe ; and 

when the liquor boils well, and in an uniform manner, 

the rods from which the fkains were fufpended are re¬ 

moved; and the cotton is fuffered to fall into the kettle, 

where it muft remain till two-thirds of the water is eva¬ 

porated. When one-third only of the liquor remains, 

the cotton is taken out and wafhed in pure water. 

The dye is afterwards brought to perfection by 

means of a bath alkalifed with foda. This manipula¬ 

tion is the. mod difficult and the mod delicate of the 

whole, becaufe it is that which gives the colour its 

tone. The cotton is thrown into this new bath, and 

made to boil over a fleady fire till the colour affumes 

the required tint. The whole art con fills in catching Turkey^ 

the proper degree: a careful workman, therefore, muft 

watch with the utmoft attention for the moment when 

it is neceflary to take out the cotton; and he will ra« —- 

tlier burn his hand than mifs that opportunity. 

It appears that this bath, which the Greeks think 

of fo much importance, might be fupplied by a ley of 

foap; and it is probable that faponaceous water would 

give the colour more brightnefs and purity. 

M. Felix feems doubtful whether the ali-zari of the 

Greeks be the fame plant with the European madder. 

If it be, its fuperiority muft arife from the mode in 

which it is cultivated, and the method employed to dry 

it. The ali-zari is not colle&ed till the fifth or fixtli 

year of its growth, when it has acquired its full flrength; 

and as it is the woody part of the roots which affords 

the greateft quantity of colouring particles, this muft 

give it an obvious fuperiority over madder, which is 

colle&ed before it has arrived at maturity. The mode 

of deficcation contributes alfo, in the opinion of our 

author, to improve the quality of the ali-zari. The 

Levantines dry it in the open air ; and this operation 

is eafy in a country where great drynefs prevails in the 

atmofphere, while in our damp climates we are obliged 

to dry the madder by ftoves. Hence it happens that 

the fmoke, which mixes itfelf with the cold air, and 

penetrates the roots, impregnates them with fuliginous 

particles, which alter the colouring fubftance ; an acci¬ 

dent which does not take place when the madder is 

dried without the affitlance of fire. 

For the pliilofophical principles of tliefe proceffes of 

dyeing, fee Animal and Vegetable Substances in this 

Supplement. 
REDINTEGRATION, is the taking or finding 

the integral or fluent again from the fluxion. See 

Fluxions, Eticycl. 
REFLECTOR tor. a light-house, is compofed 

of a number of fquare plane glafs mirrors, fimilar to 

thofe with which Archimedes is faid to have fet fire to 

the Roman fleet at the fiege of Syracufe (See Burn¬ 
ing, Eticycl.) Each of tliefe mirrors is about an inch 

fquare ; and they are all difpofed clofe to each other 

in the concave of a parabolic legment, formed of ftucco 

or any other proper bed. Stucco has been found to an- 

fwer the purpofe beft; and is accordingly employed in all 

the refleCtors of the liglit-houfes ere&ed by Mr Thomas 

Smith tinplate worker, Edinburgh, at. the expence, and 

by the authority, of government. This ingenious and 

modell man feems to have conceived the idea of illumi¬ 

nating light-houfes by means of lamps and reflectors in- 

ftead of coal-fires, without knowing that fomething of 

the fame kind had been long ufed in France; he has 

therefore all the merit of an inventor, and what he in¬ 

vented he has carried to a high degree of perfection. 

His parabolic moulds are from three to five or fix 

feet in diameter; and in the centre or apex of each is 

placed a long (hallow lamp of tin-plate, filled with 

whale oil. In each lamp are fix cotton wicks, almoft 

contiguous to each other, which are fo difpofed as to 

burn without trimming for about fix hours. The light 

of thefe is refle&ed from each mirror fpread over the 

concave furface, and is thus multiplied, as it were, by 

the number of mirrors. The ftucco moulding is co¬ 

vered on the back with tin-plate, from which a tube, 

immediately over the lamp, proceeds to the roof of the 
3 D 2 light 
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Reflcdlor, light room, and ferves as a funnel, through which the 
Reflexity. fmoke efcapep without fnllyingthe faces of the mirrors. 

* ' ^ The light-room is a cupola or lantern of from eight to 

twelve lides, compofed entirely of glafs, fixed in caft-iron 

frames or fafties, and roofed with copper. On circular 

benches palling round tjhe in fide of this lantern, at 

about eighteen inches from the glafs frames, are placed 

the refle&ors with their lamps, fo as that the concave 

furfaces of two or three of the refle&ors front every 

point of the compafs, and throw a blaze of light in all 

directions. In the roof immediately over the centre of 

the room is a hole, through which pafs all the funnels 

already mentioned, and which ferves likewife to admit 

frefh air to the lamps. This light room is firmly fixed 

on the top of a round tower fo as to be immoveable by 

the weather ; and the number of the refle&ors, and the 

height of the tower, are lefs or greater according as it 

is the intention that the light fhould be feen at a lefs or 

a greater dillance. 

A man judging from mere theory would be very apt 

to condemn light-houfes of this kind ; becaufe the firm- 

eft building (hakes in a vioient ftorm, and becaufe fuch 

fhaking, he might think, would fometimes throw the 

whole rays of light into the air, and thus miflead the 

bewildered feaman. This opinion, we know, was a&ually 

entertained of them by one of the profoundeft pliilo- 

fophers and moll fcientific mechanicians of the age. 

Experience, however, has convinced him, as well as the 

public at large, that fuch apprehenfions are groundlefs, 

and that light-houfes with lamps and refle&ors are, in 

every point of view, preferable to thofe with fires burn¬ 

ing in the open air. They are fupported at much lefs 

cxpence ; their light is more brilliant, and feen at a 

greater diftance, whilft it can never be obfcured by 

fmoke, or beaten down on the lee-fide by a violent guft 

of wind ; and what is perhaps of (till greater import¬ 

ance, the refledors with their lamps may be fo varioufly 

placed, that, as Mr Smith obferves, one light-houfe can¬ 

not be miftaken for another. If we add to all this, that 

the lamps do not (land in need of trimming fo often as 

open fires require fuel, and that the light man is never 

expofed either to cold or to wet by attending to his duty, 

we muft be convinced that light-houfes with refle&ors 

are much lefs liable to be negle&ed in ftormy weather 

than thofe with open fires, and that this circumftance 

alone would be enough to give the former a preference, 

almoft incalculable, over the latter. 

It has been propofed to make the concave furface of 

the parabola one fpeculum of metal, inftead of covering 

it over with a multitude of plain glafs mirrors ; or to 

diminifh the fize of each mirror, if they are to be re¬ 

tained in preference to the metallic fpeculum. To every 

man who has but dipped into the fcience of optics, it 

muft be obvious, that either of thefe alterations would be 

wrong. The brightefl metal does not refle& fuch a 

quantity of light as well foliated clear glafs; and were 

the fize of the mirrors to be diminifhed, the number of 

joinings would be increafed, in each of which fome 

light is loft, not merely in the feam, but from its being 

almoft impofiible to foliate glafs perfe&ly at its edge. 

REFLEXITY, a word employed by Mr Brougham 
to denote a propert) of light which caufes the different 

rays to be acfted upon by bodies, and to begin to be re- 

fra&ed, refle&ed, infle&ed, and defle<fted, at different 

diftances. This property follows the fame law that 

the other optical properties of light follow : the red ray Refraction, 
having moll reflexity, and the violet leaft (See Philofo- --v—w 

phical TranfadiionSy 1797, p. 360.) Mr Brougham 

has denoted this property by the three words, refran- 

gityy reflexity, and Jlexity; but as the power is the fame 

there is no occafiori for different names. Some pliilo- 

fophers have refufed to admit this as a new property ; 
we have not verified it by experiment. 

REFRACTION of altitude, is the arc or por¬ 

tion of a vertical circle, by which the altitude of a ffar 

is increafed by the refraction of light. 

Refraction of Afcenfion and Defcenfion, is an arc of 

the equator, by which the afcenfion and defcenfion of 

a ftar, whether right or oblique, is increafed or dimi- i 

nidled by the refraction. 

Refraction of Declination, is an arc of a circle of 

declination, by which the declination of a ftar is increa¬ 
fed or diminifhed by refra&ion. 

Refraction of Latitude, is an arc of a circle of lati¬ 

tude, by which the latitude of a ftar is increafed or di- 

minifhed by the refra&ion. 

Refraction of Longitude, is an arc of the ecliptic, 

by which the longitude of a ftar is increafed or dimi- 

nifhed by means of the refra&ion. 

Terrejlrial Refraction, is that by which terreftrial 

objeCts appear to be raifed higher than they really are, 

in observing their altitudes. The quantity of this re- 

fraCtion is eftimated by Dr Mafkefyne at one tenth; 

by Le Gendre at one-fourteenth ; by De Lambre at 

one-eleventh ; and .by others at a twelfth of the diftance 

of the objeCt obferved, expreffed in degrees of a great 

circle. But it is obvious that there can be no fixed 

quantity of this refraCtion, fince it depends upon ?he 

ftate of the atmofphere, which is extremely variable. 

Hence fome very fingular effeCts of it are related, of 

which the following is worthy of notice. It is taken 

from the Philofophical TranfaCtions of London 1798 ; 

being an extraCt of a letter, dated Haftings, Auguft 1. 

1797. 

“ On Wednefday, July 26, about five o’clock in the 

afternoon, while I was fitting in my dining room at this 

place, which is fituated upon the Parade, clofe to the 

fea fhore, nearly fronting the fouth, my attention was 

excited by a number of people running down to the 

fea-fide. Upon enquiring the reafon, I was informed 

that the coaft of France was plainly to be diftinguifhed 

by the naked eye. I immediately went down to the 

(hore, and was furprifed to find that, even without the 

affiltance of a telefcope, I could very plainly fee the 

cliffs on the oppofite coaft ; which, at the neareft part, 

are between 40 and 50 miles diftant, and are not to be 

difcerned, from that low fitnation, by the aid of the 

heft glaffes. They appeared to be only a few miles off, 

and fetmed to extend for fome leagues along the coaft. 

I purfued my walk along the fhore eaftward, clofe to 

the water’s edge, converfing with the failors and fifher- 

men upon the fubjeCI. They at firft could not be per- 

fuaded of the reality of the appearance ; but they foon 

bt'came fo thoroughly convinced, by the cliffs gradually 

appearing more elevated, and approaching nearer, as it 

were, that they pointed out and named to me the dif¬ 

ferent places they had been accuftomed to vifit ; fuch 

as the Bay, the Old Head or Man, the Windmill, &c. 

at Boulogne ; St Vallery, and other places on the coaft 

of Picardy ; which they afterwards confirmed when 

they 
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RegU they viewed them through their telefcopes. Their 

II obfervations were, that the places appeared as near as 

^Cg^US' ^ they were at a frnall diftance, into the har¬ 
bours.'” 

The writer of this extra£l was W. Latham, £fq ; 

F. R. S. and A. S. who adds, that the day was ex¬ 

tremely hot, that it was high water at Haftings about 

two o’clock P, M. and that not a breath of wind was 

ftirring the whole day. 

REGIS (Peter Sylvain), a French philofopher, and 

great propagator of Cartelianifm, was born in Agenois 

1632. He cultivated the languages and philofophv un¬ 

der the Jefuits at Cahors, and afterwards divinity in the 

univerfity of that town, being defigned for the church. 

Fie made fo uncommon a prog refs, that at the end of 

four years he was offered a doctor’s degree without the 

ufual charges ; but he did not think it became him to 

accept of it till he had ftudied alfo in the Sorbonue at 

Paris. He went thither, but was* foon difgufted with 

theology ; and as the philofophy of Des Cartes began 

at that time to make a noife through the ledlures of 

Rohault, he conceived a tafle for it, and gave himfelf 

up entirely to it. He frequented thefe lectures ; and 

becoming an adept, went to Touloufe in 1665, and 

read lectures in it himfelf. Having fine parts, a clear 

and fluent manner, and a happy way of making himfelf 

underftood, he drew all forts of people ; the magiftrates, 

the learned, the ecclefiaftics, and the very women, who 

now all affedled to abjure the ancient philofophy. In 

1680 he returned to Paris ; when the concourfe about 

him was fuch, that the fljcklers for Peripatetieifm be¬ 

gan to be alarmed. They applied to the Arclibifhop of 

Paris, who thought it expedient, in the name of the 

king, to put a flop to the le&ures ; which accordingly 

were difcontinued for feverai months. The whole life 

of Regis was fpent in propagating the new philofophy. 

In 1690 he publifhed a formal fyflem of it, containing 

logic, metaphyfics, phyfics, and morals, in 3 vols qto, 

and written in French. It was reprinted the year after 

at Amfterdam, with the addition of a difcourfe upon 

ancient and modern philofophy. He wrote afterwards 

feverai pieces in defence of his fyftem ; in which he had 

difputes with M. Huet, Du Hamel, Malebranche, and 

others. His works, though abounding with ingenuity 

and learning, have been difregarded, in confequence of 

the great difcoveries and advancement in pbilofophic 

knowledge that have been fince made. He died in 1707. 

He had been chofen member of the academy of fciences 

* Blog. in 1699*. 
I)ia. new REGULAR BODY, called alfo Platonic Body, is a 

c<*lt* body or foil’d comprehended by like, equal, and regular 

plane figures, and whofe folid angles are all equal. 

The plane figures by which the folid is contained 

are the faces of the folid ; and the Tides of the plane 

figures are the edges, or linear Tides of the folid 

There are only five regular folids, viz. 

The tetrahedron, or regular triangular pyramid, ha¬ 

ving four triangular faces; 

The hexahedron, or cube, having fix fquare faces; 

The o&ahedron, having eight triangular faces ; 

The dodecahedron, having twelve pentagonal faces ; 

The icofahedron, having twenty triangular faces. 

Be Tides thefe five, there can be no other regular bo¬ 

dies in nature. See Platonic Body, Suppl. 

REGULUS, in aftronomy, a ftar of the firft mag¬ 

nitude, in the conftellation Leo ; called alfo, from its 

fituation,' Cor Leonis, or the Lion’s Heart ; by the A* 

rabs, Hlhabor ; and by the Chaldeans, Kalbeleced, or 

Karbeleccid; from an opinion of its influencing the af¬ 

fairs of the heavens. 

REID (Thomas, D. D.), fo well known to the pub¬ 

lic by his moral and metaphyfieal writings, was the fon 

of the Rev. Lewis Reid, minifler of the parilh ol Stra- 

chan, in the county of Kincardine, North Britain. His 

mother was the daughter of David Gregory, Efq ; of 

Kinardie, of whom fome account has been given in this 

Supplement, and filler to David, James, a id Charles Gre¬ 

gorys, who were at the fame time profeflors of aftro- 

nomy, or mathematics, in the univerfities of Oxford, 

Edinburgh, and St Andrews. 

He was born at the parfonage-houfe of Strachan in 

April 1710, and received the rudiments of his educa¬ 

tion at the parilh fchool of Kincardine-011 iel. At that 

period the parochial fchools of Scotland were very fu- 

perior to what they are now ; and young men went 

from them to the univerfity well furnilhed with philo¬ 

logical learning. The prog^efs of young Reid mull 

have been rapid ; for he was removed from lchool to 

the Marifchal College, Aberdeen, when not more than 

twelve years of age ; and we have never heard that lie 

was admitted into the univerfity before he was qualified 

to profit by the le&uresof the profelTois. On the con¬ 

trary, he foon difplayed the genius of Ins mother’s fa¬ 

mily, and fhone confpicuous among the lludents of ma¬ 

thematics in a college where that fcience has been at 

all times cultivated with ardour and fuccefs. 

After the ufual courfe of four years employed in the 

fludy of Latin, Greek, Mathematics, and Philofophy, 

he probably took his degree of M. A. which at that 

period, and for a long time fubfequent to it, was the 

univerfal pradlice in the univerfity of Aberdeen, and 

then commenced the lludy of theology. In due time 

he was Keen fed to preach the gofpel according to the 

forms of the church of Scotland ; but continued to re- 

fide for fome years in Aberdeen, cultivating his favou¬ 

rite fcience, mathematics. 

The mathematical chair in Marifchal College was 

then filled by Mr John Stuart, a man of great eminence 

in his pro fe (lion ; but who, like many other profound 

mathematicians, was not happy in his mode of communi¬ 

cating fcience, at lcail to the duller part of his pupils. 

Mr Rel’d occafioually read ledlures for the profeflbr ; 

and a friend of our’s, by no means dull, has often been 

heard to exprefs great fatisfa&ion that Mr Stuart was 

kept a whole winter from tiie fchools, when he was a 

fludent, and that the clafs was taught by Mr Reid. 

“ Had it not been for this circumflauce (faid he) I 

fhould never have underftood more of mathematics than 

the firft fix books of Euclid’s elements ; but Mr Reid 

had the faculty of making every thing intelligible to 

the ftudents which lie clearly apprehended himfelf.” 

He could not, however, fpend his life in the ftudy of 

mathematics, and in reading barren ledlures for other 

men. He had been educated for the church ; and it 

was in the church only that he had the profpecl of 

gaining a livelihood. He was accordingly prefented, 

we know not in what year, to the church of New- 

Machar in Aberdeenfhire, at the time when the good 

people of Scotland were very far from being reconciled 

to the rights of patronage 5 and the confequence was*. 

that 
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Held, that his fettlement met with much popular-oppofition. 

.Even a little riot took place in the church at his ordi¬ 

nation ; but he foon gained the affeXions of his flock 

by his good fenfe, his acknowledged worth, and his un¬ 

wearied attention to all their wants, which he was ever 

ready to relieve to the utmoft extent of his abilities. So 

deeply rooted indeed was their regard for him at laft, 

that, though it is now almoll half a century fince his 

relation to the parifh of New Macliar ceafed, his me¬ 

mory continues to be revered in that parifli even at the 

prefent day ; and the following anecdote evinces that it 

is not revered without reafon. 

A man who, from being in decent circumftances, and 

a member of the kirk'feffion (Sec Presbyterians, En- 

cycl-), when Dr Reid was minifter, had become, in his 

old age, poor and infirm, obferved to the then minifter 

of the parifli, that.if he were able to go to Glafgow, 

nnd make his cafe known to his old friend and paftor, 

he was fure that he would get fomething done for him. 

Th is obfervation was reported to the DoXor, who in- 

flantly recollected the man, though, in all probability, 

he had not thought of him for thirty years ; and he fet¬ 

tled upon him an annual penfion of ten pounds, which 

was punctually paid as long as they both lived. The pride 

of fcience had not from the mind of this great man era¬ 

dicated the amiable fympathies of humanity, nor had 

his philofophic fame made him overlook the unafpiring 

duties of the Chriftian paftor. 

In the year 1751, about the beginning of the feffion 

or annual term, one of the profeftbrs of philofophy in 

King’s College, Aberdeen, died; and his death being un¬ 

expected, presented to the other members of that leariied 

body fome difficulty in carrying on the ufual courfe of 

education for that year. At this our readers will not be 

lurprifed, when they refleCt on the modeon which fcience 

was taught in that univerfity •, for he who could with 

propriety be placed in the vacant chair, muft have been 

qualified, without much previous preparation, to read 

leXures on Logic, Ontology, Pneumatics, Morals, 

Politics, Mathematics, and Natural Philoso¬ 

phy (See Gerard, in this Suppl.) In fuch a place 

as Aberdeen, it is hardly to be fuppofed that there 

was a Angle man 'unemployed, fo completely mafter 

of all thefe branches of fcience, as to take up the clafs 

where it was dropt by the deeeafed profefior, and 

carry it fuccefsfully through that fcience, whatever it 

might be, in which, at his death, he chanced to-be lec¬ 

turing. It occurred, however, to the principal, and 

fome of the profeffors, that the minifter of New Machar 

was fully equal to the talk ; and the late Dr John Gre¬ 

gory, then profefTor of medicine, and the Rev. Dr 

Macleod, the prefent fubprincipal of King’s College, 

were deputed to vifit Mr Reid, and requeft his imme¬ 

diate acceptance of the vacant profeflorfhip. He yield¬ 

ed to the requeft not without fome hefitation, and was 

admitted profefTor of philofophy on the 2ld of No¬ 
vember. 

He was now in the very fituation for which Nature 

Teemed to have intended him. He had not only an 

opportunity, but it was his duty to cultivate the fcience 

to which his attachment was fo ftrong ; and the duties 

of his office made him turn his attention more clofely 

than he had hitherto done to another fcience, in which 

he was deftined to make a more confpicuous figure than 

lie ever made even in his favourite mathematics. 

] R E I 
It was during his profeflorfhip in the Univerfity of 

Aberdeen that he wrote his (t Effay on Quantity,” 1 

which was puhlifhed in the 45th volume of the Philofo- 

phical TranfaXions, and is perhaps the fineft fpeeimen 

of metaphylical mathematics, if we may ufe fuch an ex- 

preffion, that is extant in our own or in any other lan¬ 

guage (See Quantity, Encycl.). It was during the 

fame period that lie publifned his “ Inquiry into the 

Human Mind on the Principles of Common Senfe a 

work of unqueftionable merit, which has contributed 

more than anyr other work whatever to give a rational 

turn to metaphyflcal fpeculations. It was about this 

period that the degree of D. D. was conferred upon 

him by his mother-college. 

The welbearned fame of Dr Reid attraXed the at¬ 

tention of the univerfity of Glafgow to him as the fit- 

teft perfon to fucceed the celebrated Dr Adam Smith ; 

and he was admitted profefTor of moral philofophy in 

that univerfity on the 1 ith of June f 764. There his 

attention wTas not diftraXed by a multitude of fciences, 

which it was Ins duty to teach ; and he had leifure to 

improve his metaphyflcal fyftem, though he continued 

through life to amufe himfelf occaflonally with mathe¬ 

matical fpeculations. 

In the year 1773 appeared, in Lord Karnes’s 

“ Sketches of the Hiftory of Man, a brief Account of 

Ariftotle’s Logic ; with remarks by Dr Reid.” It 

would feem that he had entered upon this talk rather 

reluXantly, and merely in compliance with the folicita- 

tions of his friend, the author of the Sketches. “ In 

attempting (fays he) to give fome account of the ana¬ 

lytics, and of the topics of Ariftotle, ingenuity requires 

me to confefs, that though I have often purpofed to 

read the whole with care, and to underftand what is in¬ 

telligible, yet my courage 3nd patience always failed be¬ 

fore I had done. Why flioujd I throw away fo much 

time and painful attention upon a tiling of fo little ufe ? 

If I had lived in thofe ages when the knowledge of 

Ariftotlc’s Organon intitled a man to the higheft rank 

in philofophy, ambition might have induced me to em¬ 

ploy upon it fome years of painful ftudy ; and lefs, I 

conceive, would not be fufficient. Such reflexions as 

thefe always got the better of my refolution, when the 

firft ardour began to cool. All I can fay is, that I have 

read fome parts of the different books with care, fome 

flightly, and fome perhaps not all. I have glanced 

over the whole often ; and when any thing attraXed 

my attention, have dipped into it till my appetite was 

fatisfied.” 

Notwithftanding this modeft acknowledgment, we 

are not fure that any one of Dr Reid’s publications does 

him greater honour than his very perfpicuous view of 

this ftupendous fyftem. Having ourfelves occaflon¬ 

ally looked into the writings of Ariftotle, we fliould 

not hefitate to fay, that it is by much the belt analylls 

of thefe writings that we have any where met with, even 

though we could not corroborate our own opinion by 

that of other men much more converfant than we are 

with the oracular language of the Stagyrite. But 

when it is known that the late Dr Doig of Stirling, to 

whom Greek was as familiar as his mother tongue, and 

an equally learned DoXor of Oxford, who has been 

reading Ariftotle ever fince he was fourteen years of 

age, agreed in opinion, that a more accurate view of his 

logic could not be given in the fame compafs than had 
been 

Reki 
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Reid, been given by Dr Reid, we may fureiy affirm, with fome attention, 

—V—' degree of confidence, that this fmall work adds much 

to the fame of our celebrated countryman. 
Though Dr Reid’s health continued good, and his 

mental faculties unimpaired, till a very fhort tune before 

his death, he ceafed for fome years to read lectures from 

his profeffional chair, employing that time in prepara¬ 

tions for eternity, and in fitting his ledures for the 

prefs. Thefe were publifhed in two volumes 4to : the 

hril in 1-785, under the title of “ Effays on the In- 

telle&ual Powers of Man,” dedicated to his friends Dr 

Gregory and Profeffor Stewart, both of the university of 

Edinburgh ; and the fecond in 1788, under the title of 

“ EfTays&on the Adive Powers of Man,” without any 

dedication or preface. He continued to enjoy the 

fame acquired by this work, as well as the affe&ion of 

his friends and the reverence of the public, for eight 

years, dying at Glafgow in the end of September, or 

the beginning of O&ober 1796, in the 87th year of 

his age. He had been married, and he left behind him 

one daughter. 
To do juflice to the biography of fuch a man as 

this, we fhould here attempt to draw his intelledual 

charader, and to appreciate the merits of his works ; 

but to perform this tafk in a manner at all worthy of 

him, or we hope of ourfelves, would require more room 

than our limits permit us to allot to any article of the 

kind ; and our readers will be pleafed to learn, that.they 

may confidently exped an account of his life, with a 

critique on his works, by a man better qualified to do 

jultice to both, than the writer of this fhort fketch pre¬ 

tends to be. His works are in the hands of the fpe- 

cillative public; and by that public will be duly valued, as 

long as found fenfe (hall be preferred to impious jargon. 

How long that may be, God only knows ; but if any 

thing can guard the minds of our youth againfl that 

fophiilry of which the objed is to attribute real agency 

to material fluids, and to represent the eledive attrac¬ 

tions of chemiftry as perfedly iimilar to human voli¬ 

tions, it will be the unbiased Rudy of Dr Reid’s “ Ef¬ 

fays on the Intelledual and Adive Powers of Man.”' 

They will there find metaphyfics diverted of myftery, 

and the profoundeft fpecnlations rendered intelligible 

by the conftant ufe of words in one determined fenfe. 

We think, indeed, that in this confifts the Dodor’s 

chief merit ; for, except when treating of our notions 

of power, he feems not to have added much to what 

certainly may be found in the writings of Locke. 
Let not our readers fuppofe, that by this obfervation 

we wifh to detrad in the fmalleft degree from our au¬ 

thor’s fame, or to leffen him by comparifon with the 

Englifh philofopher. If on mere topics of fpeculativc 

fcience, he appears to us to have thought as Locke 

thought, it is on the other hand certain, that the greater 
part of Locke’sdodrinesmav be gleaned from the logical 

and metaphyfical writings of Bacon, Hobbes, and Des* 

Cartes. Nor need this furprife any one ; for he who 

■ refleds a moment on the fubjed, mufl perceive that 

fuch a coincidence of thought in metaphyfical fcience 

is among men of eminence almoft inevitable. Of mind 

and its powers—the fubjed of that fcience—we neither 

know, nor can know any thing, but by patiently at¬ 

tending to the operations of our own minds, when we 

fee, hear, feel, think, reafon, and will, &c.: and it is 

obvious, that every man who is capable of fuch patient 

R E I 
and does not labour under the bias of fome 

prejudice, mull view thefe operations in the fame way. 

The great fuperiority of Dr Reid over his predeceffovs, 

in this department of fcience, appears to have been this, 

that he apprehended the operations of his own mind 

with a clearnefs, which gave to his language a precifion 

and perfpicuity which the language of Locke certainly 

does not poffefs. 
In the Effay on the Human Under handing, the term 

idea fometimes fignifies a material lubflance, fometimes 

the qualities of that fubrtance, fometimes the concep¬ 

tion of thefe qualities, fometimes the power or faculty 

of the mind by which we conceive a thing, fometimes a 

perception of fenfe, and fometimes an intelledual no¬ 

tion. Hence the ambiguity of terms which runs thro* 

the whole of that immortal work, has furnifhed both 

the author’s friends and his enemies with an opportu¬ 

nity of attributing to him pernicious dodrines, which 

we are perfuaded he did not maintain, and which, we 

think, a patient analylis of the eflhy muft convince every 

man that he did not maintain. From this ambiguity 

the writings of Dr Reid are perfedly free. His doc¬ 

trines, whether well or ill-founded, can never be mifun- 

derflood by him who is defirous to uiiderftand them ; 

and he who knows how much perfpicuity of Ryle de¬ 

pends upon accuracy of thinking, will not deem us ene¬ 

mies to his fame for having faid that his chief merit con- 

iills in the precifion of his language. 
He has been much cenfured by fome, and much ap¬ 

plauded by others, for introducing the phrafe common 

fenfe into fpeculative philofophy, as the proper name of 

that faculty of the mind by which we apprehend firfl 

truths r but he is on this account entitled neither to 

praife nor to cenlure. He adopted the phrafe from 

others ; and has proved, by the molt unexceptionable 

authorities, both ancient and modern, that it may with 

great propriety be nfed as he has 11 fed it. Whether 

the adopting of it into works of fcience was neceffary, 

is another queftion, on which we have given our opi* 

nion elfewhere ; it is fufficient in this place to vindicate 

his ufe of it, efpecially in his latter works, from ambi¬ 

guity. 
Candour obliges us to acknowledge, that he has ad¬ 

vanced fome dodriiies which we cannot admit as true. 

Though not in general partial to Locke, he has adopt¬ 

ed his notions refpeding our power of abftradion with 

hardly any other variation than the fnbilituting of the 

term conceptions for Locke’s favourite phrafe ideas. He 

has like wife endeavoured to prove, that we may diftind- 

ly conceive what cannot poflibly ex ill. Thefe miflakes, 

for fuch they appear to us, we have pointed out elfe¬ 

where (See Metaphysics, Part I. Chapt. iii. and iv. 

Encycl.) ; but they are infinitely more than counterba¬ 

lanced by his clear, accurate, andiatisfadory difquifitions 

on our notions of adive power. Had D.r Reid never 

written a fcntcnce but the effay which treats of this de¬ 

licate and important fubjed, he would have been en¬ 

titled to a place in the very firft rank of ufeful meta- 

phyficians ; for, previous to the appearance of his works, 

we had nothing written diredly on power but contra- 

didory and unintelligible jargon. We recommend the 

ferious perufal of this effay, the fir ft in his fecond vo¬ 

lume, to fuch of our readers as fancy that they diflind- 

ly conceive the powers of chemical agents, and that in¬ 

telligence and volition may refult from any mechanical 
organization 0 

Reid. 
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Ueiflcc. organization, or any combination 

and motion. 

REISKE (John James), a mod profound fcliolar 

and fagacious critic, was born in 1706 at a fmall town 

of the duchy of Anhalt. After druggling with fonie 

difficulties in 'his fchool education, in which, however, 

he, by perfeverance, obtained conliderable advantages, 

he went, in 1 733> to Leipfic ; where he continued, for 

the fake of finely, five years. Here he accomplifhed 

himfclf in Arabic, and tranflated and publifhed a book 

from that language. In order to profecute his ftudy 

of Arabic with greater effed, he travelled on foot, and 

with many difficulties, to Leyden. Here he was em¬ 

ployed in arranging the Arabic manuferipts, for which, 

however, he received a very fcanty compenfation ; and 

here alfo he tranflated from the German and French, 

into Latin, various effays fet him by Dorville, whom 

he had vifited in his journey, and who afterwards in- 

ferted thefe papers in the Mifcellanea Critua. Dorville 

was fo well pieafed with his fkill and diligence, that he 

employed him in more important concerns. At his de¬ 

fire, Reifke tranflated the whole of the Chariton from 

the Greek, and the Geography of Abulfeda from the 

Arabic, into Latin. At Leyden he continued for the 

fpace of eight years ; where a florm of jealoufy and ca¬ 

lumny, excited againft him by the younger Burman, fL- 

nally induced him to change his refidence. This was 

principally owing to the freedom he ufed with refpedl 

to the edition of Petronius, edited by the younger Bur- 

man at Leyden ; however, before he quitted it, he took 

the degree of do&6r of phyfic, which was given him in 

a manner which did him the highefl honour. He then 

vifited different parts of Germany, till he at length fet¬ 

tled at Leipfic a fecond time. Here, for twelve years, 

notwithflanding he was made profcflor of Arabic, he 

experienced all the inconveniences of poverty, and was 

obliged to. undergo a great deal of drudgery for book- 

fellers, and the editors of periodical publications, to 

procure a fubfiftence ; at this period, in particular, the 

. Ada Eruditorum were greatly indebted to him. Amidft 

all thefe hardfhips, however, he found opportunity to 

write, and to publifh, his Animadverfioncs in Audores 

Graces, in five volumes ; a work of extraordinary learn¬ 

ing and merit. In 1 758, by the death of Haltaufius, lie 

obtained a fituation at once honourable and lucrative, 

which placed him above want, and enabled him to fol¬ 

low his favourite purfuits at cafe. He was made rec¬ 

tor of the academy at Leipfic, in which office he con¬ 

tinued till the time of his death. In 1764, he mar¬ 

ried Erneftina Chriftina Muller, a woman of wonderful 

attainments, whofe knowledge was hardly inferior to 

hiVown, and particularly in Greek literature. She af- 

fifted him in all his literary labours, and efpecially in 

his immortal work of the “ Edition of the Greek Ora¬ 

tors.” Thus, in the manner moll grateful to himfelf, 

Reifke confumed the remainder of his life, which con¬ 

tinued till £774, when lie died pofTefied of the highefl 

reputation. The number of works which he fuperin- 

tended and publifhed is very great ; but it will be fuf- 

ficient to name thofe which are moft fought after and 

efteemed. Thefe are, the “ Remarks upon Greek Au¬ 

thors,” before mentioned. An “ Edition of the Greek 

Orators,” in 12 vols 8vo, which was finifhed by his wi¬ 

dow. “ Dionyfius Halicarnaffenfis,” in 7 vols. “ Plu¬ 

tarch’s Works,” in 9 vols. “ Theocritus, See. Scc.” 
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whatever of matter This John James Reifke muft not be confounded with 

John Reifke, rc&or of the college of Wolfenbuttel, who 

was alfo a leained man, and publifhed various works *. 

REMONS 1 RAN I fe, in church hfflory, a title gi- 

ven to the Arminians (See that article, EncycL) by'-*_ 
reafou of the remordtrance which, in 1610, they made * BioS- 

to the States of Holland, againft the fentence of the J)!a'new 

fynod of Dort, which condemned them as heretics.* 

Eptfcopius and Grotius were at the head of the Re- 

monjlrants, whofe principles were firft openly patronifed 

in England by Archbifhop Eaud. In Holland, the pa¬ 

trons of Calviuifm prefented an addrefs in oppofition to 

the remonflrance of the Arminians, and called it a 

counter-remonflranee. Hence the Dutch Calvinills 

were termed Counter Remonjlratits. Much controverfy 

w>as carried on by thefe rival feds, which, on the fide 
of the Calvinills, was extremely illiberal. 

REMORA, or Sucking Fish, a fpecies of Eche- 

neis (See EncycL), M. Vaillant found, upon different 

parts of his enormous ray (See Raja in this Stiff L) 

about twenty fmall fucking fifh, or remoras, fattened fo 

firmly that they did not drop off when he was hoifled 

on board. Some naturalifls have faid, that the head of 

the fucking fifh is vifeous on the lower part, and fur- 

nifhed with rough points fimilar to the teeth of a file ; 

and, according to them, it is by means of thefe two 

qualities, its roughnefs and vifcoiity, that it is enabled 
to adhere to other fifh. 

. “ Figure to yourfelf (fays one of them) a row of 

nineteen fharp-edged and dentated lamina;, placed crofs- 

wife, and iffuing immediately from the rim of the lower 

jaw, and you will have a jufl idea of the part with which 
the remora makes itfelf fail.” 

This defeription (fays Vaillant) is exaft as far as re¬ 

lates to the figure and number of the dentated lamina ; 

hut it places them on the lower part of the head, 

whereas they are, in reality, on the upper. Accord¬ 

ingly, when the remora fixes itfelf, it is obliged to turn 
upon its back, with its belly upward. 

If the two white fifh, however, that polled them- 

felves 011 the arms of the ray, and ferved him as pilots, 

be of the remora fpecies, as he is inclined to think, the 

laminas by which that variety adheres to other fifties 

nnifl be on the lower part of the body, fince the two 

pilots continued in their natural pofition, and had no 

occafion to turn over to fix themfelves at their pofl. 

REPETEND, in arithmetic, denotes that part of 
an infinite decimal fraction, which is continually re¬ 

peated ad infinitum. Thus in the numbers 2M3 13 13, 

&c, the figures 13 are the repetend, and marked thus 

13- 

REPUBLICANS, the name given by Vaillant, 
with feme propriety, to a kind of birds which were ob¬ 

served in South Africa, both by him and Patcrfon, to 

inhabit apparently the fame enormous nefl. Cutting 

•one of thefe nefts in pieces with a hatchet, he percei¬ 

ved that the principal and fundamental piece confifled 

of a mafs of flrong coarfe grafs (called by the Hotten¬ 

tots Bojhmen’s grafs), without any mixture, but fo 

compadt and firmly knit together as to be impenetrable 

to the rain. This nucleus is the commencement of the 

ftrudlure ; and each bird builds, and applies to it its par¬ 

ticular nefl. But thefe cells are formed only beneath 

and around the mafs ; the upper furface remains void, 

without, however, being ufclefs; for, as it has a pro- 

jefting 
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R'ctnibli- jesting rim, and is a little inclined, it ferves to lei the 

ca,,p» water run off, and preferves each dwelling from the 
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Re.idual. Figure to yourfelf a huge irregular mafs, the ram. 
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fummit forming a kind of roof, and all the other parts 

of the furface completely covered with cells fqueezed 

one againft another, and you will have a tolerably ac¬ 
curate idea of thefe Angular edifices. 

Each cell is three or four inches in diameter, which 

is fufficient for the bird. But as they are all in con¬ 

tact with one another through the greater part of the 

fiirfacc of the mafs, they appear to the eye to form but 

one building, and are dillinguifliable from each other 

only by a little external aperture, which ferves as an 

entrance to the nell ; and even this is fometimes com¬ 

mon to three different nefls, one of which is fituated at 
the bottom, and the other two at the iidea. 

The nell which he examined contained 320 inha¬ 

bited cells, which, fuppofing a male and female • o each, 

announce a fociety of 640 individuals. Such a calcu¬ 

lation, however, would not be exa£t ; for whenever our 

author fired at a flock of thefe birds, he always killed 

four times as many females as males. “ For the reft 

(fays he), thefe birds have nothing very remarkable in 

their plumage. It is an uniform brown grey, diverfi- 

fied by a few black fpots on the fides, and a large 

patch of the fame colour on the throat. The male is a 

little larger than the female ; in other refpe&s they ex- 
a&ly refemble each other.,, 

RESIDUAL analysis, a calculus propofed bv the 
inventor, Mr Landen, as a fubllitute for the method of 

fluxions.. The objedt of this fubflitution was to avoid 

introducing the idea of motion, and of quantities infi¬ 

nitely or indefinitely fmall, into mathematical invcfliga- 

tion. The refidual analyfis accordingly proceeds, by ta- 

king the difference of the fame fundlion of a vari¬ 

able quantity in two different Hates of that quantity, 

and expreffing the relation of this difference to the 

difference between the two Hates of the faid variable 

quantity itfelf. This relation being firfl expreffed gene- 

, rally, is then confiderexl in the cafe when the difference 

of the two Hates of the variable quantity is =r o ; and 

by that means it is evident, that the fame thing is done 

as when the fluxion of a fundlion of a variable quantity 
is afligned by the ordinary methods. 

The evolution of the fun&ions, confidered in this ve- 

ry general view, requires the alfiftance of a new theo¬ 

rem, difcoveied by Mr Landen, and remarkable for its 

fimplicity, as well as its great extent. It is, that 

if x ind v are any two variable quantities, -- 
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1 + © + Q + 0-M 
where tn and n are any integer numbers. 

This theorem is the bafis of the calculus ; and from' 
m m 

the expreflions x •— v”, and x — v having the form of 
Suppl. Vol. II. Part II. 

what algebrnifls call nfduals, the ingenious inventorgave RcfiLaV 
to his whole method the name of the refidual analyfis. . 

The lirll account of this method was pnbliflied by Rev‘vii c:- 

Mr Landen in 1 758, under the title of a Difcourfe ecu- ■ - 
ccrmn* the Ref,dual Analfts. The tiril book of the 

Refidual Analyfis itfelf was publifhed in 1764; and 

contained an explanation of the principles of the new 

calculus, with its application to (evoral of the moll con¬ 

siderable problems belonging to the direct method of 

fluxions. Phe fecond book was intended to give the 

iolution of many of the moil difficult problems that be¬ 

long to the inverfe method of fluxions, or to the inte¬ 

gral calculus ; but it has never been pnbliflied : a cir- 

cumitance which every one, who has taken the trouble 

to lludy the fil'd part of the work, will very much 
regret. 

If we eftimate the value of the refidual analyfis 

from the genius, profound knowledge, and extenlive 

views required to the difeovery of it, it will rank high 

among works of invention : but if, on the other hand, 

we eilimate its value by its real practical utility, as an 

indrument of l'nveiligation, we mud rate it much lower. 

When compared with the fluxionary calculus, which it 

was intended to fuperfede, its principles, though in ap¬ 

pearance more rigorous, are much lefs cafily appre¬ 

hended, much lefs luminous, and lefs diredl in their ap- 

plication : and therefore, as a means of extending the 

bounds of mathematical fcience, it mud ever be regard¬ 
ed as vadly inferior to the latter (a.) 

RETICULA, or Reticule, in adronomy, a con¬ 
trivance for measuring very nicely the quantity of eclip- 

fes, &c. This indrument, introduced fome years fince 

by the Paris Academy of Sciences, is a little frame, 

confiding of 13 fine filken threads, parallel to, and 

cquidillant from, each other, placed in the focus of ob- 

jea glaffes of telefeopes ; that is, in the place where 

the image of the luminary is painted in its full extent. 

Confequcntly the diameter of the fun,or moon is thus 

feen divided into 12 equal parts or digits : fo that, to 

find the quantity of the eclipfe, there is nothing to do 

but to number the parts that are dark, or that are lu¬ 

minous. As a fquare reticule is only proper for the 

diameter of the luminary, not for the circumference of 

it, it is fometimes made circular, by drawing fix concen¬ 

tric equididant circles, which reprefents the pliafes of 
the eclipfe perfeflly. But it is evident that the reti¬ 

cule, whether fquare or circular, ought to be perfedtly 

equal to the diameter or circumference of the fun or 

dar, fucli as it appears in the focus of the glafs ; other- 

wife the divifion cannot be jud. Now this is no eafy 

matter to effea, becaufe the apparent diameter of the 

fun and moon differs in each eclipfe ; nay, that of the 

moon differs from.itfelf in the progrefs of the fame 

eclipfe. Another irnperfe&ion in the reticule is, that its 

magnitude is determined by that of the image in the fo¬ 

cus ; and of confequence it will only fit one certain mag. 
nitude. . See Micrometer, Encycl. 

REVETEMENT, in fortification, a ftrong wall 
built 011 the outfide of the rampart and parapet, to fup- 

port the earth, and prevent its rolling into the ditch. 

REVIVIFICATION, in phyfiology, the recalling 

3 E to 

verity If Edinbu^^thC WC are °blfSed t0 Mr profeffor of Mathematics in the Uni- 



REV [ 4° 
There are many Revivifica- to life of .animals apparently dead 

*ion> kinds of infers which may be revivified, after all the 

puSL powers of ;animation have been, fufpended for a confi- 

W95** ,derable time. Common flies, firull beetles, fpiders, 
^moths, bugs, Sec. after being drowned in fpirit of wine, 

and coutinning apparently dead for more than a quarter 

of an hour, have been reftored to life merely by being 

thrown among wood afhes flightly warm. 

While Dr Franklin refilled in France, he received 

from America a quantity of Madeira wine which had 

been bottled in Virginia. In fome of the bottles he 

found a few dead flies, which he expofed to the warm 

fun, it being then the month of July ; and in lefs than 

three hours tbefe apparently dead animals recovered hfe 

which had been fo long fufpended. . At fir 11 they ap- 

, peared as if convulfed ; they then raifed themfelves on 

their legs, wafhed their eyes with their fore feet, drefted 

their wings with thofe behind, and began in a little time 

to fly about. 
But the mofl extraordinary inllance of revivification 

that we ever heard of, is the following : In the warmer 

parts of France there is an infc& very deftrudhve to 

rye, whieh feems to begin its operations at the root of 

the plant, and gradually to proceed upwards to the ear. 

If the plant be completely dried while the infe& is in 

^he root or ftem, the animal is irrecoverably killed; but 

after it has reached the grain, the cafe is very different. 

There have been inftances, which are noticed in the 

Academy of Sciences, of tbefe infers being brought 

to>life*in a quarter of an hour, by a little warm water, 

after the grains, in which they were lodged, had been 

kept dry for 30 years. 
What is the metaphyfician to think of thefe phe¬ 

nomena, or what conclufion is he to draw from them 

with refped to the mind cr fentient principle ? If he be 

a fober man, he will draw no conclufion ; and for this 

very good reSfon, that of the fentient principle of in¬ 

fers, and indeed of every animal but man, he knows 

nothing. He is confcious that it is the fame individual 

being, which, in himfelf, thinks, and wills, and feels ; lie 

knows, that part of his thought is not in one place and 

part of it in another ; and therefore he rationally con¬ 

cludes that this thinking being is not matter, whilft ex¬ 

perience teaches him that it quits the material fyftem 

as foon as that fyftem becomes completely unfit to dif- 

charge its functions, and that when it has once taken 

its flight, it. cannot be recalled. Experience teaches 
him, on the other hand, that the fentient principle of 

thefe infedls does not quit the material fyftem as foon 

as that fyftem feems unfit for its functions; and hence 

he ought to infer, that the minds of men and of infers 

(if we may life fuch language), though probably both 

immaterial are very different fubfluncts ; and that the 

bond which unites the material and immaterial parts of 

an infect, is certainly different from that which unites 

the mind and body of man. This is the only inference 

which can be legitimately drawn from thefe phenomona; 

and he who makes them the balls of material if 111, mnft 

ai6 have his judgment warped by fome paffiou or prejudice. 
Narrative REVOLUTION of France. We formerly pre- 
continued. fentec^ to olir readers a concife flat-emeut of the com¬ 

mencement and progrefs of this, extraordinary event 

(See Revolution, Encycl.). The lingularity of its 

nature, and the important place which it mufl hereafter 

occupy in the moral and political hiftory of mankind, 
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require that we fhould now refume and continue the French 

detail of its wide wafting career. We l^ft the fubje& ^ev°lud°8> 

towards the commencement of the year 1795, at the 

clofe of that wonderful campaign, during which the 

armies of the Republic had exerted themfelves with 

fuch unparalleled fuccefs in every dire&ion. On the 

one fide they had crofted the Pyrennees., and fhaken 

the Spanifh monarchy to its centre ; while on the other 

they had driven the united forces of Auftria, Prnfiia, 

and Britain, from the walls of Landrecies acrofs the 

Rhine, at all points from Hageneau to the fea, and had 

finally clofed their efforts by the conqueft of Holland. 

At that period, though a prolongation of hoftilities 

was threatened, we fcarcely txpe&ed that Europe was 

fo foon to witnefs, or we to record, a fucceffion of mi¬ 

litary enterprifes of a ftiil more romantic and extraordi¬ 

nary nature, thefeene of which was even to extend into 

barbarous countries, where the opinions and the quarrels 

of the European nations had hitherto remained unknown. 2I7 

The campaign of 1794* however, was not imme- Diminiftiei 
diately followed by any important military exertions, energy of 

The Britifli troops were recalled home, Pruflia had ^9^* 

been gradually withdrawing from the coalition, and the 

Auftrian armies remained upon the defenfive. Neither 

was the French government in a fituation which could 

enable it to renew its enterprifes with vigour, ^or to 

give much trouble to the allies. The Convention flill 

exifted ; but it was no longer that terrible aftembly 

which, under Robefpierre and his aftociates, had, in the- 

ftiort period of fifteen months, reduced two thirds of 

France under its dominion, and fent forth armies which 

the combined flrength of the reft of Europe feemed 

unable to refift. While its authority remained, almoft 

concentrated in one man, and while the fear of foreign 

invafion, and the new born enthufiafin for freedom, in¬ 

duced the people to fufcmit to every meafure of go¬ 

vernment, however oppreffive or arbitrary, the power 

of the Convention, and the number of its armies, wrere 

unbounded. The dreadful price, however, which they 

had paid for liberty, and the facility with which they 

faw it might be loft,, had now diminiflied the political, 

zeal of all claftes of citizens. The removal of the fo¬ 

reign armies had difpelled the dread of invafion, and 

the death of Robefpierre, by diflblving the unity of its 

efforts, and fuffering it to fall into contending fa&ions, 

had greatly weakened the authority of the Convention, 

and diminifhed its efficiency as a government. 

The fall of Robefpierre had been accompliflied by two 

feparate confpiracies. At the head of one of thefe were, 

Barrere, Biilaud Varennes, and Collot d’Herbois, who 

had been members of the Committee of public fafety. 

The other confpiracy confifted of members of the Con¬ 

vention who did not belong to the committees, and had 

no immediate (hare in the adminiftration. Among 

thefe, Tallien, Bourdon de POife, and Lecointre of 

Verfaillcs, were confpicuous. After the deftrudion of 

their mutual tyrant, a conteil for power took place be¬ 

tween thefe parties. The popularity of Robefpierre 

had once been fo eonfiderable, and all men had fubmit- 

ted fo tamely to his dominion, that both parties ac- 219 

counted it neceftary, in their fpeeches and writings, toAnd diT- 

juftify to the nation the ffiare they had taken in 
compliftnng his ruin. It was eafy to be eloquent uponbins*j 

fuch a topic4. but its difeuffion naturally operated to 

the diferedit of the members of the committee,, and of 
the 



French the more violent Jacobins, who had been the immediate 
Hevolution,jnftruments for carrying* into effect his fanguinary mea- 

t fures. They neverthelefs retained poflefiion, for forne 

time, of a confiderable portion of power. The current 

of public opinion, however, ran fo Wrongly againft them, 

and the reiteration to their feats in the Convention of 

the feventy one imprifoned members of the Girondiil 

party, added fo much to the {Length of their antago¬ 

nists, that they gradually loft their influence, and were 

threatened to be brought to trial for their conduct. 

As early as A uguil 1794, Lecointre of Verfailles 

had denounced the members of the old committee of Safe¬ 

ty ; but his accufation at that time produced little ef- 

fedh Towards the end of that year, however, their ap¬ 

proaching fall became evident. On the 26th of De¬ 

cember the Convention ordered, on the motion of Clan- 

zel, that the committees ihould immediately report up¬ 

on the condudl of the reprefentatives denounced by De¬ 

coin t re and all France. Accordingly, on the following 

day, Merlin of Douay reported, in the name of the 

committees, that there was no canfe for inquiry into the 

condu£l of Vouland, Amar, and David ; but that there 

was room for examining the condud of Barrel e, Billaud 

119 Varenncs, Collot d’Herbois, and Vadier. 

vVhofe In confequence of this report, a committee of twenty- 

eaders one members was appointed to make the enquiry. On 
vere accu- 2d of March this year (1795), Saladin prefented 

the report of the commiflion ; in which thefe four de¬ 

puties were accufed of having participated, as members 

of the governing committee, in the tyranny and atroci¬ 

ous meafures of Robefpierre. Their trial commenced 

before the Convention on the 22d of March ; but pre¬ 

vious to that period, Vadier had made his efcape. The 

others remained, and relied their defence upon this 

ground, that although members of the committee of 

fafety, they had no power to refill Robefpierre, and 

that they were not more culpable in having acquiefced 

in his tyranny than the other members of the Conven¬ 

tion, who had all been overpowered for the time by the 

knowledge that inftant definition awaited every man 

who Ihould dare to oppofe his meafures. Except in 

the cafe of the cruelties committed by Collot d’Her- 

bois at Lyons, this defence was probably by no means 

deftitute of foundation. It had much weight with the 

nation at large ; in whofe eyes it tended, not to excul¬ 

pate the three perfons now accufed, but to criminate 

and degrade the charader of the whole Convention, 

md de- Carnot, Lindet, Cambon, Duhem, and the other 

rTidur ^ mem^er3 w^at was 110w ca^e(i the Jacobin party, de¬ 
fended their leaders with conliderable ability, and with 

much vehemence. Nor was the party lefs adive with¬ 

out doors than within the hall of the Convention. For 

fome time they had drawn their friends to the capital 

from all quarters of the country ; and in the morning 

fitting of the firll of April, they commenced their ope¬ 

rations by an open infurredion. An inunenfe multi¬ 

tude having affembled in the fuburbs, proceeded to the 

hall of the Convention. A real or faditious fear city 

exifted at the time. Taking advantage of this circum- 

flance, they pretended they were going to petition for 

bread; and this pretence drew numbers along with them 

who had no fhare in their defigns. 

Boifly d’Anglas, a confpicuous member of the mo¬ 

derate party, was addrefling the Convention upon the 

means of'removing’the prefent fcarcity when the in- 

furgents arrived, drove the centinels from their polls, French 

and fuddenly filled the hall. They tumuituoufly de- Revolution* 

manded “ Bread, and the Con{litution.,, The Jacobin l?g5, r 

party fupported the infurgents ; and one of the multi- J v 

tude, in a vehement harangue, exclaimed, “ We are 

men of the 14th of July, of the Toth of Augxift, and 

of the 3 1 ft of May.” lie demanded, that the Cur*, 

vention fhould change its late niealures, that tlie people 

ftiould no longer be the victims of mercantile rapacity, 

and that the accufed patriots Ihould rot be facnficed 

to the paffions of their ant agon ills. The Convention 

ordered the toefin to be rung, and the people of Paris 

to be called to arms General Pichegru was in Paris 

at the time ; and, upon the motion of Barras, he was 

appointed to the command of the military force. „2l 

The citizens of Paris, who remembered with horror Which is 

the domination of Robefpierre and his adherents, and gelled by 
now faw themfelves menaced with its return, inftantly F-chcgru, 

called each other to arms, and affembled, bv fix in the 

evening, for the protection of the Convention, to the 

amount of 20,000 men. Till that time the aflembly 

had remained under no fmall difquietude, furrounded 
by the infurgents, and liftening to the addreffes of their 

orators, and the fpeeches of the Jacobin minority in 

their favour. The majority was now refeued from this 

ftate of conflraiut ; and, on the motion of Dumont, 

without proceeding farther in the trial, it was decreed 

that Barrere, Collot d’Herbois, and Billaud Varennes, 

Ihould immediately be tranfported to Guiana. 

During the following day the infurgents were com- Vi&o-y of 
pletely fubdued ; amd the majority of the Convention,the Con- 

taking advantage of their vi&ory, decreed the: arreftvcntiom 

and confinemen., in the caille of Ham in Picardy, of fe- 

veral of the moil obnoxious of their antagonifts. A- 

mong thefe were Leonard Bourdon, Duhem, Cliafies, 

Choudieu, Ruamps, Fouffedoire, Huguet, Rayle, Le- 

cointre, Cambon, Thuriot Maignet, Heutz, Craffous, 

and LevafTeur. By departing from the punifhment of 

death, and adopting that of banifhment on this occa- 

fion, the Convention expeted to diminifh the ferocity 

of the contending factions in the tlate, by rendering the 

refult of a political defeat Ids fatal than formerly. The 

defign was good ; but in attempting to accornplifh it, 

they eftablifhed the pernicious precedent of inflicting 

punifhment without a trial, which could fcarcely fail to 

prove highly dangerous, if not ultimately fatal, to all 
their profpeeb of a free and jufl government. 

The Convention now followed up its vitory with Proposal 
the popular meafure of preparing for its own diffolu- for a new 

tion, by endeavouring to frame a fixed conftitutiou for r.onft’tu- 

the Republic. The conftitution which had been de-U°n’ 

creed in 1793, under the aufpices of Robefpierre, was 

confidered as impra&icable, and a committee was ap¬ 

pointed to report upon the meafures which ought now- 

to be adopted. It confided of Sieyes, Cambaceres, 

Merlin of Douay, Thibaudeau, Mathieu, Le Sage of 

Eure and‘Loire, and Latouche. On the 19th of April,* 

Cambaceres reported, that it was the opinion of this 

committee that a commiflion fhould be appointed to. 

frame an entirely new conftitution. The Convention 

accordingly appointed the following perfons to this im¬ 

portant office, Le Sage; Louvet, Boifly d’Anglas, 

Creuze, Latouche, Bertier, Daunow, Baudiny Durand; 

Maillane, Languinais, La Reveillere Lepaux, and Thi¬ 
baudeau. All other citizens of every defeription were. 
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Trench at the fame time invited to communicate proje&s upon 

Revolution,fubjedt, and the committee was required to order 

> . the belt conceived of thefe to be printed. 
The Convention farther gratified the feelings of the 

great, majority of the nation, lay bringing to trial Foil-' 

quier Jenville the prefident, and fifteen judges and jurors 

of the late revolutionary tribunal. They were convi&- 

ed on the 8th of May, and executed on the following 

day, amidfi the. execrations of a multitude of fpedlators. 

In the mean time, though defeated on the ill and 

124 2C* Apri^ the Jacobins by no means confidered them- 
New infur-felves as fubdned. On the contrary, they were prepa¬ 
red* ion of rjng a new and more extenfive infurredlion, which 

ferns'^0* ^lo11^ nQt’ l^e former, be confined to the capital. 
They fixed upon the 20th of May as the day of revolt. 

Thuriot, aud Robtfpierre’s iinancie^r Cambon, had 

* found means to efcape from the eaflle of Ham in Pi¬ 

cardy, and to cotne to Paris. They concealed them- 

fclves in the fuburb St Antoine, and from thence gave 

counfel to their party, and urged them to adlion. The 

fcarcity of bread had increafed, and advantage was 

again taken of this circumflance. For fome days the 

walls were covered in various places of Paris with print¬ 

ed accufations againft the Convention of withholding 

bread from the people, and attempts were made to ex¬ 

cite the troops in the city to join the difaffedted party. 

On the evening of the 19th, a paper was openly diftri- 

:buted in the different fedtions, explaining the object of 

the apprpaching infurredtion. It declared infurredlion 

to be the moil facred duty of the people, and called 

upon \hc citizen of Paris to proceed in a mafs to the 

Convention, to demand from it bread and the eflabtifh- 

ment of Ro^efpierre’s conflitution, together with a new 

eledlion of national reprefentatives. 
On.the morning of the 20th, the toefm was rung, 

and drums beat to arms in the fuburb St Antoine, 

which had always been the quarter of the city in 

which the Jacobins poffeffed the greateil (Irength. Up¬ 

on this alarm the Convention affembled ; but although 

the intended infurredlion was no fecret, and though the 

committee of public and general fafety now made a re¬ 

port, in which they confeffed their previous knowledge 

of it, yet it docs not appear that any vigorous meafures 

of precaution bad been taken ; for it was only at the 

inilant when the infurgents were actually approaching 

that Geneial Hoche was appointed to command the 

armed force, and was fent forth to aflemble the military 

and the citizens for the defence of the Convention. In 

the mean time, the multitude furrounded the halt. 

They foon overpowered the guards, and burfl into the 

jnidfl of the affembly. In all the turbulent days of the 

revolution, the women of Paris have never failed to adl 

a confpicuous part. On this occaiion they greatly 

augmented the crowd by their numbers, and the tu¬ 

mult by their cries of “ Bread, and the conflitution of 

-I793>” which was the rallying exclamation of the par¬ 
ty. After fome fruitlefs efforts to reflore tranquillity. 

Vernier the prefident, an old man, resigned the chair to 

Boiffy d’Anglas, who remained in it with much firm- 

nefs during the day. The whole ftrength of the in- 

> Jurgents had not arrived at once ; for the firfl party 

that approached, although they forced theikway into 

* the hall, were foon. repulfed by the aid of a few fol- 

diers and citizen's, who came to (the afiiflatfce of the 

Convention,c A fhort interval trSAitjUillhy aVthus 
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obtained ; but the attack was fpeedily renewed witfi Frer.cK 
double fury by armed* meri, who fubdued all oppofitionj ^^^bon, 

and entered the hall with cockades, on which.was writ*, ^ 

ten the inferiptidn, “ Bread; and the conflitution of 

1793*White things Were in this ftate, a citizen of Who mur- 
the party of the Convention rafhly tore off the hat ofderfomeof 

one of the infurgents, and was immediately affaulted ^ 

with fwords by the multitude. He fled towards the anj 

prefident’s chair, and was killed at the fide of it by ait from its 
mufket fhot. Ferand, one of the members, having at-hall, 

tempted to refeue him, was alfo attacked. He efcaped 

into one of the paflages, where he was alfo killed, and 

his head was brought into the Convention upon a pike. 

The greater number of the members now gradually de¬ 

parted, and left the hall in poflefiion of the infurgents, 

who adled with fome regularity, and propofed a variety 

of laws favourable to their party, which were inflantly 

decreed. Duroi, Duquefnoi, Bourbotte, and Goujon, 

were the members who flood mofl openly forward 011 

this occafion, and appeared as chiefs of the infurrec- 

tion. But their triumph only lafled a few hours. To¬ 

wards the evening a large body of citizens joined the 

military, and marched to the aid of the Convention; 

Having overcome the infurgents, they entered the hall 

in great force, and reflored the powers of the majority. 

The decrees that had been forced upon them were re¬ 

peated as fpeedily as they had been enadled, and the 

deputies who had propofed or fupported them were ari 

refled. 
The citizens of Paris, and even the members of the 

Convention, appear now to have fancied their vidlory 

complete ; for they adopted no adequate meafures to 

prevent a new diflurbance. But the Jacobins did not 

fo eafily give up their own caufe. On the following 

day they once more afiemblcd in the fuburbs, and in 

the afternoon they returned to the attack. They took 

poflefiion of the Caroufal without oppofition, and point¬ 

ed fome pieces of cannon againfl the hall of the Con¬ 

vention. This aflembly was now unprotedled, and at- 

tempted not to fubdue, but to flatter, the infurgents. A Meannefs 

deputation of the members was fent forth to fraternife °f ^ CoRl’ 

with them, and to carry forth two decrees palled ventlon* 

that inilant, which ordained that bread fliould abound, 

arid that Robefpierre’s conflitution of 1793 fhould im¬ 

mediately be put in force. The infurgents, in return,' 

fent a deputation to the Convention, to exprefs their 

fatisfadlion with the decrees, to demand the releafe of 

the imprifoned patriots, and the punifhment of thofe 

who preferred money to afiignats. The Convention 

pretended to agree to all their demands, and the prefi¬ 

dent was ordered to give to the deputation the frater¬ 

nal embrace. 
The 22d, which was the third day of the infurrec- 

tion, appears to have been palled by both parties in a 

flrange degree of inadlion. The Convention proceed¬ 

ed in its ordinary bufinefs ; and the' Jacobins, at their 

head quarters in the fuburb St Antoine, were occupied 

in confultations and preparations for new movements. 

But 611 the following day the citizens afTembled at their ^ 

fedlions, and haflened from thence to the Thuilleries to 

defend the Convention. Conliderable bodies of the 

.military were alfo colledled, and the affembly at lafl re- 
folved to add upon the offenfive. A decree was palled, 

declaring; that if the fuburb* St Antoine did n6t *yn- 
ftantly^ fifrrendcr its1 arms cannon, together with. 
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'French the murderer of Ferand, it .fhould be conAdered as in a 

evolution, ftate 0f rebellion. The conventional generals were at 

I795- t^e fame time ordered to reduce it by force. , The in- 

"lJr * furgents now found themfelves unequal to the conteft, 

i ts Vi&ory and were compelled to furrender without conditions by 

>ver the Ja-t^e inhabitants of the fuburb, who dreaded the deftruc- 
obins; ^jon Qf their property by military operations. Several 

foldiers being found among the prifoners, were put to 

death ; and fix members of the Convention were tried 

and condemned on this occafion by a military commif- 

fion. Three of thefe perifhed by feif-daughter, and 

three were executed. The majority of the Conven¬ 

tion, elated by their vi&ory, ordered back Collot 

D’Herbois, Bilbud Varennes, and Barrere, to take their 

trial; but the two former had failed before the arrival 

of the courier. Barrere only remained, and he was 

brought back and imprifoned. 
In the mean time, the Jacobins in the fouth were 

not lefs a&ive than their brethren at Paris. On the 

2Cth of May they formed a vigorous infurre&ion at 

Toulon. They feized the gates and mounted them 

with cannon ; they liberated fuch of their affociates as 

had been imprifoned, and detained the fleet which was 

about to fail. Having begun their operations in this 

fuccefsful manner, they marched from Toulon towards 

Marfeilles. Their force amounted to three thoufand 

men and twelve pieces of cannon. They were encoun¬ 

tered on their way, however, and defeated by Generals 

Charton and Pa&od. Three hundred of them were 

carried prifoners to Marfeilles, and Toulon was fpeedily 

retaken. 
The party of the Mountain, as it had been called, or 

©f the violent Jacobins, who wifhed to revive the reign 

of terror and the meafuresof Robefpierre, was now re¬ 

duced very low both in the Convention and out of it. 

Thofe who adhered to it were even in many places, 

and more efpecialfy in the fouth, expofed to very vio¬ 

lent perfecution. Affociations were formed, called Com- 

1 1 panics of Jefus and of the Sun, for the purpofe of aven¬ 

ging the crimes committed by them during the period 

of their power. At Lyons feveral of them were maf- 

facred in prifon, and many of them in all places pe- 

riflied by affaflination. On confidering the rnercilefs 

chara&er of the government of Robefpierre and his af¬ 

fociates, and the perfecution which was fuffered under 

it, not merely by the nobles and the rich, but by every 

man who was diftinguifhed by integrity, talents, or 

literature, it may appear furprifmg that it fhould have 

obtained admirers, or that any number of individuals 

fhould have been found willing to hazard their lives to 

procure its refloration. Accordingly, from the period 

of the fall of its leader, the party had gradually been 

forfaken by its adherents ; and the more clofely its 

condu£L was confidered, it loft ground the more rapid¬ 

ly in the eftimation of the public. After the unfuc- 

cefsful in furred ions of the 20th of May, it was treated 

with the utmoft contempt, and its unpopularity was ex¬ 

treme. Still, however, a party remained. It was (mail, 

g indeed, but its members compenfated the inferiority of 

V/ho (till their numbers by fuperior enterprife and a&ivity. They 

f retain theirconflfted of outrageous republicans, whofe heated inia- 

ginations beheld royalty and ariftocracy in every propo- 

fal for fober and regular government. In the conduct 

©f Robefpierre, they remembered only the energy of his 

meafures, by which France was enabled to triumph over 

the combined efforts of the kingsof Europe ; and over- French 

looked the atrocities by which he had brought difgrace ^cvo utlon» 

upon their caufe, and rendered his party odious to their , l7^‘ > 

own countrymen, as well as to the neighbouring* na¬ 

tions. Amidft the univerfal odium, however, the Ja¬ 

cobins did not defpair of rifmg once more into power; 

and it is not a little Angular, that we nnifl date the re¬ 

vival of their ftrength from the period of the unfuccefs- 

ful infurredftions which we have juft recorded, and which 

feemed to have extinguifhed their hopes for ever. 

The unpopularity under which the Jacobins labour¬ 

ed foon began to affe£l the Convention itfelf. The 

tame fubmimon of that body to the government of 

Robefpierre was now remembered. It was recollc&ed, 

that the majority of its members had been the inftru- 

ments of his power, and had applauded, or at leaft ac- 

quiefeed in, his crimes. As the prefs was now free, 

and the reins of government urifteadity held, their con- 

dudl was reprefented to the public in the mod odious 

colours. A celebrated fong, Le Reveil du Puple> be¬ 

came extremely popular, as the means of marking dif- 

like both to the Convention and to the Jacobins ; and 

their condudl was canvaffed with the utmoft bitternefs 

in a great variety of publications^ but more especially in 

a journal that at this time attracted much notice, and 

which was conducted by Freron, who had Aimfelf been 

a Jacobin, but had now abondoned his party. ^ 

In this ftate of things, the majority of the Coriven-Anj tern_ 

tion fpeedily began to repent of their late vi&ory over fy the Cor> 

the Jacobins. In the firft efforts of their zeal, theyVL1,tion* 

had taken meafures for the immediate formation" and 

eftabliihment of a fettled conftitution to fuperfede their 

own authority ; but they now regretted their rafhnefs, 

when they perceived, from the temper the nation was 

in, that the men, the moft avowedly hoftile to their 

character and meafures, would without doubt be elefttd 

as their fucceffors. They, and their friends, had arifen 

to great diftimftion and wealth under the revolutionary 

government ; and they now began to dread, not only 

the lofs of power, but alfo a fevere inve(ligation of their 

conduct. Thefe conAderations foon produced their na¬ 

tural effe&s. The decrees for forming and putting ih. 

force the conftitution could not decently be recalled1; 

but the majority of the Convention fet about deviling 

means for rendering them of little importance, fo far as 

they themfelves were concerned. *30 
On the 23d of June, Boiffy IVAnglas presented tHe New con- 

report of the committee that had been appointed to ^ltl!Ron’ 

prepare the plan ot a conftitution. Jt began, like 0£ 

the former conllitutions, with a declaration of the rights 

of man ; and in addition to this, con lifted of fourteen 

chapters, upon the following fubje£ts 1—The extent cf 

the territorial poffeffions of the Republic, the political 

ftate of citizens, the primary ftffeinblies, the eledlohil 

affemblies, the legiflature, the executive power, the mu¬ 

nicipal bodies, the judicial'authority, the publje force, 

public inftru6lion‘, the; Apances, foreign treaties, the 

inode of reviAng the conftitution, and, laftly, an 

rnent, that no i*apk or. fuperiority fhould exift amongci- 

tizens, excepting what might arife from the exercife of 

public funftions., 
-The primary affemblie? were to ppffefs- the right of 

ele&ingthe members bf the,eledforal affemblies^ and al¬ 

fo the juftices of the.peace. The electoral affemblies 

were to nominate the judges and the legiflators of the 

ftate*. 
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French date. The legiflature was divided into two afiemblies ; 

Revolution,the one Gf which confided of 250 members, and was 

i ,—y - called the Council of the Ancients, as none but married 

131 men and widowers above 40 years of age could be. mem* 
TwoCoun-bei-s of it. The other aflembly or council confided of 
ci>an an ^OQ members, a»d pofl'tffed the excluiive privilege of 

propofnig the laws ; the Council of Ancients being on¬ 

ly intitled to reject or approve, without power to alter 

the decrees prefented to it. To this rule there was 

one exception, which was afterwards employed as the 

means of overturning the whole fabric of the conflitu- 

tiori ; the Council of the Ancients might decree the re¬ 

moval of the legiflature from its ordinary place of fit¬ 

ting. To this decree the approbation of the Council 

of Five Hundred was not neccffary •, and when once 

enaded, it could not be confidered even by the Coun¬ 

cil of Ancients itfelf. One-third of the members of 

the two Councils was to be eleded annually. A mem¬ 

ber might be once re-eleded but he could not be eled- 

ed a third time till an interval of two years had 

43, elapfed. 

Executive The executive power was intruded to five perfonsof 
Diredory. forty years of age at lead, to be dyled the Executive 

Diredory. Its members were eleded by the two Coun¬ 

cils ; the Council of Five Hundred eleding ten times 

the number of candidates that might be neccffary to fill 

up the vacancies, and the Council of Two Hundred and 

Fifty nominating the directors from this lid of candi¬ 

dates. One member of the Diredory was to go out 

annually ; fo that the whole might be changed every 

five years. The Executive Diredory had no vote in 

the enadment of laws ; but it fuperintended their exe¬ 

cution, regulated the coining of money, and difpofed 

of the armed force. Foreign treaties made by it were 

not binding till ratified by the legiflative body, nor 

could it make war without the authority of a decree of 

the two afiemblies. The public fundionaries were to 

receive falaries, and to appear dreffed in an appropriated 

habit. 

Each article of this conflitution was fepirately dif- 

cuffed ; and on the 23d of Augufl the whole was de¬ 

clared to be complete, and ordained to be tranfmitted 

to the primary afiemblies for their approbation. Pre¬ 

vious to this refolution, however (that is, on the 22d 

of the fame month), the majority of the Convention 

lud brought forward the grand meafnre by which they 

meant to provide for their own fafety, and the fafety 

of their friends and adherents, againd the change which 

the public opinion had undergone concerning them. 

They decreed, that at the approaching general eledion, 

the electoral bodies fhould be bound to choofe /wo- 

thirds of the new legiflature from among the members 

of the prefent convention; and they afterwards decreed, 

that, in default of the election of two thirds of the Con¬ 

vention, the Convention fhould fill up the vacancies 

themfelves. 

The con Thefe decrees were tranfmitted, along with the Con¬ 

vention fee-ftitution, to the primary afiemblies, to be accepted or 

ters the rejeded by them. Many of the primary afiemblies un¬ 
freedom of derdood, that they could not accept of the conditution 
cle<5H#n. wl*thout accepting along with it the law for the re- 

eledion of the two-thirds. The point had, in all pro¬ 

bability, been purpofely left under a certain degree of 

ambiguity ; and as the people were now weary of this 

Convention, they acquiefcedin any conditions that gave 

them the profped.of one day getting quit of it. But French 
at Paris, and in the neighbouring departments, where Revuliicu>j^ 

the fubjed was more accurately inveftigated, the public t I7y^ 

disapprobation of the Convention displayed itfelf with 
great vehemence, - 

There was indeed fomething extremely auk ward in Confequen- 

the decree about the re-eledion of two-thirds of theces th‘8 

Convention. T hat body might, if necefiary, have con-C°U 

tiuued its own exidence for fome time longer, or it 

might have dilmifled one third of its number by ballot 

or otherwise, and allowed a new eledion only to that 

extent: but a compulfory eledion was an abfurdity fo 

new, and fo obvious, that it gave their antagoniils eve¬ 

ry advantage againd them. Accordingly, at the meet¬ 

ings of the fedions of Paris, the laws for the re-eledion 

were rejeded with contempt, and their abfurdity de- 

mondrated with much acrimony. In confcquence of 

the debates which took place at thefe meetings, the 

minds of men were gradually inflamed, and it became 

obvious that a political convuliion approached. On 

the one fide, the Convention took care to pubhfh daily 

the approbation of the decrees, along with the condi¬ 

tution, by the majority of the primary ademblies, by 

mod of which the two had been confounded and ac¬ 

cepted in the grofs. Its committees alfo called in the 

aid of the troops of the line for its protedion. On 

the other hand, the language of the fedions became 

every day more violent. The whole Convention was 

reprefented as a band of tyrants and of murderers, the 

adociates of all the cruelty of Robefpierrc and the 

Mountain party. It was even propfed to bring to 

trial every individual member of the adembly before a 

new revolutionary tribunal, and to punifh him accord¬ 
ing to his demerits. 

For fome time much anxiety prevailed on both fides. 

Numerous deputations were repeatedly fei.t from the 

fedions to the Convention to remondratc againd the 

obnoxious decrees. But the eagevnefs with which thefe 

remondrances were made, ferved only to convince more 

drongly the members of the Convention of the danger 

to themfelves as individuals which would attend a re fig- 

nation of their power, and confirmed the refolution they 

had taken to retain it. The deputies of the fedions 

having obtained infpedion of the records of the conven¬ 

tion, aderted, that the national majority, if rightly num¬ 

bered, had rejeded the decrees, as every adembly that 

voted in oppofition to them was only numbered as one 

vote, however numerous its members might be ; which 

enabled the primary ademblies of remote didrids to 

outvote the more populous fedions of Paris and other 

great towns. Whereas it was faid, that if the indivi¬ 

dual voters were counted, it would be found that the 

decrees were difapproved of by a conftderable majority. 

All this was difregarded by the Convention, and the 

fedions prepared to decide the difpute by arms. The 

fird dep taken by them, however, was ill concerted. A 

nothin was propagated, that as foon as the primary af* 

femblies or fedions had chofen the eledors who were 

to choofe the members of the new legiflature, the na¬ 

tional fovereignty became veded in thefe eledors, and 

that they had a right to aflume the government in their 

various didrids. Accordingly, about 100 of the elec¬ 

tors of Paris aflembled in the hall of the French theatre 

in the fuburb St Germain, previous to the day of 

meeting appointed by the Convention. Having chofen 

De 
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J)e NlvernWs (formerly the Duke de Nivernois) their 

prelident, they, began their debates. The Convention 

was alarmed, and inftantly fent a body of the military 

to difmifs the meeting as illegal. This was eaiily acr- 

complilhed, as the citizens had not been unanimous 

with regard to it, and no meafures were taken for its 

protection. 

Notwithftanding this firft advantage on the fide of 

the Convention, the fe<Sh*ons regarded its power with 

contempt, and imagined themfelves fecure of ultimate 

fuccefs. In every political conteft that had hitherto 

occurred fince the commencement of the revolution, the 

immenfe population of the capital had given a decifive 

fuperioriry to the faction whole fide it efpouted. 1 he 

citiz'ens alfo regarded with indifference the armed force 

with which the Convention had furrounded itfelf, from 

a notion, which they fondly entertained, that the 

military would in no cafe be brought to a& agaiull 

the people. It would appear that the Convention 

itfelf entertained fome jealoufy upon this head, and 

did not account itfelf entirely fafe under the protec¬ 

tion of the foldiers. On this occalion, therefore, it 

had recourfe to a new ally, and beiought the aid of 

thofe very Jacobins whom it had almofl crufhed on the 

54th of May. The members of the Convention were 

odious to the feftions of Paris, on account of their par¬ 

ticipation in the revolutionary crimes and meafures of 

Robefpierre ; but this very circumilance endeared them 

to the Jacobins, whofe character it was to imagine that 

they had never enough of war abroad or of revolution 

at home. It was eafy therefore to bring about a re¬ 

conciliation between the Convention and thefe men. 

Several-hundreds of them were difmiffed from the pri- 

fons, where they had been confined fince the two laft 

infurre&ions, and they were now put in requifition to 

defend the legiflative body. 

When the fe£lions of Paris beheld the Convention 

furrounded by thofe Jacobins who had been the unre¬ 

lenting agents of the government of Robefpierre, and 

who were now denominated terrorijls and men of bloody 

their ardour for a&ion became unbounded. They af- 

fembled in arms at their different fe£tions on the 12th 

Vendemaire (Oblober 4th) ; but they do not feem to 

have adled with much concert, or upon any well di« 

gelled plan of operations. The general deiign of their 

leaders was to feize the members of the Convention, and 

imprifon them in the church of the Qiiatre Nations till 

they could be brought to trial. As this would occa- 

fion a vacancy or interregnum in the government, it was 

refolved that all affairs fhould be conduced by commit¬ 

tees of the fedlions, till n new legifiature could be eledl- 

ed. General Miranda, a Spaniard, a native of the Car- 

raccas in South America, who had ferved in the re¬ 

publican armies, was to be appointed to the chief com¬ 

mand of the armed force after the overthrow of the 

Convention. This man, in his eagernefs for preferment, 

had alternately courted all parties, and he now feems to 

have joined the Parilians upon the fuppofition of their 

being the ftrongell. As he entertained fome doubts 

of their fuccefs, however, he adopted the crooked and 

timid policy of avoiding the {form by retiring from the 

city till the combat Ihould be finilhed, refolving to re¬ 

turn immediately on its conclufion to fhare the rewards 

and the triumph of vi£lory. 

The Convention, in the mean time, refolved to ftrike 

the firft blow. For this purpofe they fent General Me- Fiench 

nou to the fe&ion of Le Pelletier to difperfe the citizens, Rev^utJon> 

whofe greatell force was affembled there. But this of-, X^‘ * 

ficer diiliking the fervice which he was employed to 

perform, inftead of proceeding to a&ion, began to ne- 

gociate with the leaders of the fedlions, and fpent the 

evening of this day in fruitlefs conferences. The fec- 

tions on their fide appointed General Danican, who 

had dillinguilhed himfelf in the war again ft the Royal- 

ills in La Vendee, to a& as their military leader. It 

would appear, however, that this officer, from the mo¬ 

ment that he affumed the command, began to defpair 

of the caule of the fe£tions. He found them totally 

deflitute of cannon, whereas the Convention was fur- 

rounded -by regular troops and a numerous artillery. 

This inequality in point of weapons appears to have been 

coniidered by him as a fuffieient reafon for avoiding an 

engagement. Occupied in vilxting and arranging the 

different polls, he was unacquainted with the dilaffec- 

tion of the conventional generals. He therefore thought 

he had done much when he had prevented bloodlhed for 

another day, and thus the favourable moment for at¬ 

tack was loft. Whether the fedlions would have been 

fuccefsful had they been inftantly led to battle on this 

important occalion, cannot now be known. Though 

the fuperior officers of the Convention were imfihhful, 

yet the fubalterns and the troops in general might have 

flood firm, confirmed as they were by the perfuaiion of 

their Jacobin auxiliaries. Even in this cafe, however, 

the fate of a battle might have at leafl been doubtful. 

The battalions of Paris were very numerous, their con¬ 

tempt of danger was great, and their ardour unbound¬ 

ed. The mere poffeftion of cannon might not in a con- 

teft again!! filch men have afforded fecurity to the Con¬ 

vention. But the firft moments of popular euthufiufm 

were fuffered to pafs away, and that diftruft and diiTen- 

fion, which delay never fails to introduce among great 

and irregular affemblages of men, foon began to render 

the condu£l of the fe&ions undecided and weak. 

The conventional committees, during the night of the 

1 2th Vendemaire (06lober 4th), difmiffed Generals Me- 

nou, Raffet,and fome others, from their Rations, and gave 

the command of the troops to Barrns. He immediately 

colluded around him a variety of able officers, among 

whom we find the names of Generals Brune and Bona¬ 

parte. With their .aftiftance he began to provide for a 

mod vigorous defence. Troops with cannon were Ra¬ 

tioned in all the avenues leading to the Thuilleries. In 

cafe any of thefe polls Ihould be forced, maiked batte¬ 

ries were planted in more retired lituations. Nor was 

this all; meafures were taken for conveying the public 

magazines of provifions and military (lores to St Cloud, 

whither the Convention prepared to retreat if they 

Ihould fuffer a defeat at Paris. 

On the 1 3th Vendemaire (October 5th), from which 

the infnrredion was afterwards named, both parties re¬ 

mained for many hours upon the defenfive. At laft, a- 

bout three o’clock in the afternoon, General Danican 

made advances to an accommodation by a letter to the 

committee of public fafety; in which he Hated, that the 

only caufe on account of which the citizens.had taken 

arms was the dread of a maffacre being intended by the 

armed terrorifts who furrounded the Convention, and 

that if thefe men were removed, tranquillity would im¬ 

mediately fcje rcrcftablilbed. A civiL meffage was re¬ 

turned 3, 
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turned; but the Jacobin party in the Convention, being 

'now more confident of victory, and wifhing to ftrengthen 

136 

Subdues 
Tfcbe citizens y 
of Pans. 

themfelves, by the defeat and punifhment of their anta- 

gonifls, it was refolved that the difpute fhould be de- 

cided by arms. It is not corredly known how the 

conteft commenced, but the armed Jacobins are moil 

generally underftood to have begun the attack. The 

citizens on the fouthern fide of the river attempted to 

reach the Convention by the Qjnay de Voltaire, but 

were fpeedily repulfed by the conventional cannon; but 

on the northern fide of the river, near the Convention, 

1 he combat was extremely obflinate. The cannon were 

repeatedly feized by the citizens, and repeatedly reta- 

ken by the troops and the armed Jacobins. It was 

not till after a conteft of four hours that the fedions 

were repnlfcd and driven to the pod of St Roch. This 

pod was alfo taken after great daughter, and the fec- 

tions were driven to their head quarters at the fedion 

of Le Pelletier. After a fliort interval they were pur- 

fued thither by the troops of the Convention, who by 

midnight were mailers of the whole city. 

This infurredion was aferibed by the vidorious 

party to the exertions of the Royalifts. It is no 

doubt true, that by this time Royalty was become 

lefs unpopular even among the rabble of France than 

th^ extreme of Republicanifm, as it had appeared in 

the condud of the Mountain party. It is alfo proba¬ 

ble, that the Royalids mingled in a contefl that had 

the overthrow of the prefent Convention for its ob- 

jed ; but the infurgents in general feem neither to have 

avowed nor entertained any farther view than the dif- 

•nrming of the Jacobins, and the obtaining an imme¬ 

diate election of new reprefentatives. The failure of 

the attempt had the died of placing the Mountain 

party once more at the head of the date. This party 

at fird thought of adjourning the new conditution, 

and of renewing all the terrors of the revolutionary 

government. This project, however, was oppofed in 

he date Convention with fo much vehemence and ability 
by Thibaudeau, that it was renounced. Indeed it was 

become unnecefTary to the fafety or afcendency of the 

men who propofed it, as the decrees for th$ re-elec¬ 

tion of two-thirds of the Convention enabled them to 

retain the full pofTeflion of their power. A few mem¬ 

bers of the moderate party, fuch as BoifTy D’Anglas, 

Languinais, and Le Sage, were eleded by almod every 

place in France, though they could only fit for oue 

place. Hence the Convention itfelf had the re-eledion of 

nearly two-thirds of its own members; and the Mountain 

party, which now commanded the majority, was thus 

enabled to fill the new legiflature with its own leaders. 

On the 27th of Odober the Convention terminated 

its fittings, and was fucceeded by the new legiflature as 

appointed by the Conflitution. By its lall decrees, a 

13 S general amnefly wa9 granted for all revolutionary crimes 

^‘fft fit-^ and proceedings. From this amnefly, however, were 

ncwlcLdf-6 excePted the emigrants, the tranfported priefls, and all 
perfons concerned in the lafl infurredion ; fo that in 

fad it was merely a pardon granted by the Mountain 

party to its own friends for all the excefles they had 

committed. The members of the Convention, who had 

been imprifoned in the callle of Ham iince the Jacobin 

infurredion in May, were now fet at liberty. The 

members of the revolutionary committees, and other 

agents of Robefpierre in Paris and the departments, 

Mountain 

party, or 
the moft 
violent Ja¬ 
cobin?, 
ngfain at 

new legif¬ 
lature. 

] RE V 
were all difiniflcd from their prifons, and advanced to French 
the molt important offices under the new government. Revolt tj^ 

As Toon as the new legiflature had divided itfelf into , T795- 
two councils, it proceeded to t he election of an Execu- v 

tive Directory. Here the genius of the French nation 

for intrigue iiillantly difplayed itfelf. The Council of 

Five Hundred was bound to prefent to the Council of 

Two Hundred and Fifty a lift often times the number 

of candidates neceffary for the office. It fulfilled this rhe3Cou 

duty in the following manner. The majority of the cil of Five* 
Council of Five Hundred made out a lift, con filling of Hundred 

the five following perfons, Upon whom they wiffied the outvvit‘ de 

election ultimately to fall: Sieyes, Barras. Rewbell, Ancientf 
i^a Reveilleie Lepaux, and Letournenr de la Manche. 

Fo complete the lift, they added the names of 45 ob- 

feure perfons, country jullices, farmers, and even pea- 

iants; Thus there was nothing left to the Council of 

Ancients but the mere form ot an eledion ; and from, 

the want of other qualified candidates, they were under 

the lieceffity of nominating to the office of diredorsthe 
five perfons at the head of the lift prefented by the 

Council of Fire Hundred. The crafty Sieyes, how- 

ever, who had been the advifer of all parties, but the 

oflenfible agent of none, did not yet think fit to ven¬ 

ture upon the pofTeflion of power. He had difappro- 

ved of the conftitution which was now put in force, 

and had even framed one of his own in oppofition to it, 

which, however, was rejeded by the Convention. The 

moft lemarkable circumftance in his plan of government 

was a national jury, upon which he propofed to confer 

the power of difmiffing from their offices, without a 

caufe being affigned, any of the public functionaries 

whom they might account dangerous to the flate. 

Sieyes having refufed to accept the office of dire&or, 

Carnot was eleded in his ftead. But on this occafion 

the Council of Ancients was treated with a little, and 

but a little, more decency than formerly ; as the name 

of Cambaceres, a man of conliderable eminence, ap¬ 

peared along with that of Carnot in the lift of candi¬ 

dates voted by the Council of Five Hundred. 

The republican government that was now attempted New go- 

to be eftablifhed promifed little tranquillity to the na-vernmen: 

tion. This great misfortune attended it, that the chiefnot P°PU- 

offices in the flate were intrufted to men who were dif-Iar* 

liked by the people. The members of the Executive 

Directory, with the exception of Reveillere Lepaux, 

had always belonged to the Mountain or moft violent 

Jacobin party. As they now owed their power to that 

party, they employed its members in almoft every offi¬ 

cial department. The government was therefore necef- 

farily unpopular. Things might have been gradually- 

altered, indeed, by fucceffive eledions, which would 

in time bring other m*n into power: But by the 

forms of the conftitution, the executive power was more 

permanent than the legiflative body, without pofTeffing 

any influence over it. Hence it was to be feared that 

a conteft for power might fpeedily occur between a 

dire£lory nominated by the Jacobin party and the new 

legislators appointed by the people, in which the Con¬ 

ftitution might fuffer fhipwreck ; an event which adu- 
ally occurred. 

While the pofTeflion of power continued to fluduate 

in the manner we have already ftated, between the Mo. 

derate and the Jacobin or Mountain parties, the armies 

©f the ftate were fuffered to languifh ; but upon the 

credit 
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French credit of it3 former military fuccefs, the 

Revolution,treatecl with refpedl by fome of the 

t 1^* , powers. On the loth of April, a treaty of peace with 

s4l Pruffia, which had been negotiated by the committees 

Treatment through the medium of Barthelemi the French refident 

of the Re- at Bafle, was prefented to the Convention for ratifica¬ 

tion. By this treaty, ft was flipulated, that the French 

troops fhould immediately evacuate the Prufiian territo. 

ry on tiie right bank of the Rhine, but lliould retain 

the territory belonging to that power on the left bank 

till a general peace. Prisoners of war were -to be mu¬ 

tually reltorcd, and the commerce of the two countries 

was to be placed on its ancient footing. Meafures were 

alfo to be taken to remove the theatre of war from the 

north of Germany by treaties between France and tho.fe 

princes for whom the king of Pm ilia might inter* 
pofe. 

During the fame month of April, the French Re¬ 

public was acknowledged by the king of Sweden ; and 

Baron Stael his a mb a fl a dor was received at Paris with 

great fofemnity. In the month of May a fecund tre.at,y 

concluded. It chiefly regarded the 

It is worthy of remark, that tilde 

fecret articles which were to fie re¬ 

vealed only to a feled committee. By authorifing this 

inode of procedure, the Convention fuflicfeutly demon¬ 

itrated its refolutiou, that no form of popular govern¬ 

ment to be adopted in France fhould Hand in the way 

of the national aggrandifement. The Swils cantons 

now followed the example of Sweden, and acknow¬ 

ledged the French Republic. A treaty of peace with 

Spain was alfo concluded at Bafle on the 22d of July. 

France, on this occafion, relinquifhed all the conquefts 

flie had made in the territory of that country, and re- 

ilored the ancient frontier. She received in return ‘all 

the Spanifh part of the ifland of St Domingo. The 

Dutch Republic was included in this treaty; and France 

agreed to accept of the king of Spain’s mediation in 

favour of Portugal and the Italian princes. 

On the 9th of June, the Dauphin, fon of the unfor- 

uouisXVII.tunate Louis XVI. died in the prifon of the Temple, 

where he had been confined, along with his filler, iince 

the executions of his father, mother, and aunt. His 

death, which was probably produced by difeafes ariiing 

from long confinement, if not by more linjullifiabie 

means, excited in the French nation fuch a degree of in- 

terefl in favour of his family, that the Convention found 

it neeeflary to liberate his filler from imprifoiiment. The 

committee of public fafetv propofed to the Emperor to 

exchange this princefs for the members of the Conven¬ 

tion whom Dumouricr had delivered up to Aullria, along 

with two ambafladors, Sernonville and Maret, who had 

been feized on their way to Turkey. This propofal was 

accepted, and the exchange took place at Bafle in Swit- 
„. „ zerland. 
243 

^avalfupe- On the fide of Britain the war maintained its former 
iority of chara&er. The Britifh retained their fuperiority by 

fea, and were unfortunate in their efforts on the conti¬ 

nent. On the 14th of March the Britiih fleet in the 

Mediterranean, under Admiral Hotham, engaged the 

French fleet, and took two fail of the line, the Ca-Ira 

and the Cenfeur ; but as the French fleet, four days 

before the engagement, had captured the Berwick, a 

Britifh {hip of the line, when detached from the fleet, 

and as the Illuflrious, another Britifh fhip of the line, 
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tides was nearly equal. On the 23d of June another, 

Britiih fleet under Lord Bridport attacked the French 

ofl Port L’Oricut, and took three lliipsof the line, the 
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ron Bay. 

relt ot the fleet eieapmg 

I his evident fuperiorit) of the Britifh fleet in every 
conteft, induced the government to take advantage 

of the command which it Iiad of the fea, to give aflili- 

ance to the. French Royrlilts in the weftern depart¬ 

ments. TIkfe 1\O) abtjs, hitherto unaflifted by foreign 

pov.eis, had, by. repeated defeats, been reduced very 

low* 1 he Convention had at lall offered them 3 trea¬ 

ty, which was accepted and ligned at Nantes on the 

3d of Match, on the one fide by deputies from the 

Convention, and on the other bv Cliavcttc, S ipmeau, 

and other chiefs of the iufurgents of La Vendee, and 

by Coimaicm, as repreientmg tin party called Chcu&jis 

or Night GDIs. StofRet, another chief, mid out for 

fome weeks longer; but at hit, on the 2Cth of April, 
he too was under the 

to the Republic. 

Ja a fhort time, however, the hopes of thy 

were revived by the countenance ol the Britifh geveru 

ment, and thole treaties were ill eb'erved. In the be 

ginning of June the Britiih expedition was ready to 

iail for the Prtnch coait. The troops to be employed 

confilled of emigrants in the pay of Great Britain, and 

many of them had been prifoneEs of war, who now 

agreed to join the royal caufe. The command during 

the voyage, and the fele&ion of the place of landing, 

were intruded to the Count D’Herviliy. The com¬ 

mand on fhore was given to Pnifaye, who had been em¬ 

ployed under the Girondifls in the military fervice of 

the Republic, but had now become a royalift. , The 

Count de Sombreuil was afterwards fent to join them 
with a fmall reinforcement. 

On the 25th of June the expedition arrived in the 

Bay of Quiberon, and 011 the 27th 25.0 emigrants 

made good their landing, after difperfing a fmall party 

of republican troops. The emigrant army foon after 

diflributed itfelf into cantonments along the fhore, and 

gave arms to the inhabitants of the country, who ap¬ 

peared to receive them with joy. It was loon found, 
however, that the Chouans, though well qualified for a 

defultory wariare, could not be ol much ule to regular 

troops.. They had little fubordination. They were 

ealily difperfed, and never fought unlefs every advan¬ 

tage was on their fide. When it was found that their 

unlleady aid could not be depended on, a refolution was 

taken to withdraw the emigrant army within the pe- 

ninfula of Quiberon. The fort of that name was ta¬ 

ken on the 3d of July. Its garrifon confilled of five or 

fix hundred men, and it was now occupied by the emi¬ 

grants. A republican army, in the mean time, under 

General Hoche, advanced, and attacked all the polls 

that had been left without the peiiinfnla. Thefe were 

fpeedily taken. The emigrants and Chouans efcaped 

into the boats of the Britifh fleet, or fled under tl^e 

cannon of the fort of Quiberon. The republicans then 

began to conftrudl formidable works on the heights of 

St, Barbe, at the entrance of the peninfula. To pre¬ 

vent their operatious, a fally was made from the fort on 

the 7th of July ; but without fuccefs. On the 1 5th, 

another fally was attempted in greater force. The 
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French whole troops in the peninfula amounted to about 

^ev^^on»12,000, including Chouans. Out of thefe a detach¬ 

ment of 5000 was fent to attack the heights of St 

Barbe. The republicans were entrenched in three 

camps. The two drfl of thefe were eafily taken, and 

the detachment preffed eagerly forward to attack the 

third. But here a inafked battery opened upon them 

with grape fhot. A dreadful carnage enfued ; and ve¬ 

ry few of the detachment could have efcaped, had not 

the fire of the Britifh fhips foon compelled the repub¬ 

licans to debit from the purfuit. 

It now became obvious that the expedition mufl ul¬ 

timately fail. Dcfertion became extremely common 

among the emigrants. Tliofe men in particular who 

had been prifoners of war, and received their liberty on 

condition of joining the expedition, feized every oppor¬ 

tunity of going over to their countrymen ; and a cor- 

refpondence feems even to have been eftablifhed be¬ 

tween the republicans and the difeontented troops in 

the fort of Quiberon. On the evening of the 20lh of 

July, the weather was extremely tempeftuous, which 

produced a fatal fecurity in the emigrant army. Suf- 

pieious patroles were remarked ; but as they repeated 

the watchword for the night, they were allowed to 

pafs. The republican troops were conduced in filence 

along an unguarded quarter of the ihore, till they were 

enabled to furprife one of the polls of the garrifon, 

where they found the artillery men hill adeep. Their 

matches were feized, and the lantliorn intended to give 

the alarm to the Britifh fleet was extinguiflied. 'The 

fort was fpeedily in confulion. Some regiments threw 

away their arms, and went over to the republicans ; 

others even maflacred their own officers. A confider- 

able number, however, maintained a violent confiiCl for 

fome time before they furrendered. Puifaye efcaped 

on board the fleet. The Count de Sombreuil was ta¬ 

ken ; arid this accompliffied young man was foon after 

put to death, along with the other emigrant officers 

and all the Chouans that were found in the fort. The 

bifhop of Dol was alfo put to death, with his clergy 

who accompanied him ; but many of the private fol- 

diers of the emigrant army made their peace with the 

republicans, by pretending they had been compelled to 

engage in the expedition. 

The Britifh fleet, with tranfports and troops, flill ho¬ 

vered upon the French coafl, and made ail unfuccefsfiil 

attempt upon the ifland of Noirmonticr. In confe- 

quence of the feafon of the year, however, it returned 

home in December, after evacuating a fmall ifland 

called UJJIe Dieu, which the troops had for fome time 

occupied. 
On the fide of Germany the fortrefs of Luxembourg 

the French furrendered on the 7th of June, after having been in a 
m Germa- fl-ate 0f blockade fince the preceding campaign. The 

French were now in pofFeffion of the whole left bank 

of tlie Rhine excepting the city of Mentz, which they 

attacked in vain, becaufe the Auflrians could at all 

times throw fuccours into it from Fort Caffel on the 

oppofite hank of the river. Finding the capture of 

Mentz impoffible in thefe circumfiances, the French re- 

folved to crofs the Rhine to invefl the city on all fides. 

The enterprife, however, was delayed for fome time, 

till the refult of the Britifh expedition to Quiberon 

fhould appear. In the month of Augufl, General 

Jourdan forced the pafTage of the Rhine at Dufleldorf, 
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at the head of vvliat was called the army of the Sambre French 
and Meufe. After driving before him three Auflrian ^ev°ktion, 

polls upon the Lahn, he eroded the Mein, and com- , 

pletely inveflcd Mentz and Caffel. Pichegru, in the 

mean time, eroded the river, with the army of the 

Rhine and Mofelle, near Manheim, of which city he 

immediately took podeffion. But the French generalsThey^re. 

foort found their forces inadequate to the undertakingceive a 

in which they were engaged. A condderable detachment check, 

of Pichegru's army, after driving the Auflrians under 

General Wurmfer from a pofl of fome importance, be¬ 

gan to plunder, and went into confudon. The Auflrians 

being informed of this circumflance, returned to the 

charge, and defeated the French. General Clairfait 

alfo, having violated the line of neutrality, came upon 

the rear of Jourdan’s army, and took a condderable 

part of his artillery. Both the French generals now 

retreated. Jourdan was rapidly purfued by Clairfait 

till he returned to Dudeldorf, where he maintained his 

ground. Pichegru recroded the Rhine near Manheim, 

leaving a garrifon of 8000 men in that city. The Auf- 

trians advanced in all dire&ion$. Manheim was taken 

after a vigorous dege. The French were driven from 

the neighbourhood of Mentz. The Palatinate became 

the theatre of war, and the Auflrians feized the coun¬ 

try called the Hundfruch, fouth of the Rhine as far as 

Landau and Treves. After various engagements, in 

which little more ground was loft or won, the two par¬ 

ties entered into an armiflice for three months. 

On the 28th of Augufl a treaty of peace was con-Treaties 
eluded between the French Republic and the Land- with Ger- 

grave of Hefle Caffel, on condition that he diould lend mar] Prm" 

no more troops to Great Britain for the profccution ofces* 

the war. It is not a little fingular, that peace was 

concluded with the EleClor of Hanover at this period 

upon dmilar terms. The Duke of Wirtemberg, and 

fome other princes of the empire, alfo began to treat ; 

but the negociations were broken ofF in confequence of 

the reverfe of fortune now experienced by the French. 

The Directory, however, refolved to continue the 

wav with vigour, and vafl preparations for the approach¬ 

ing campaign were made during the winter. The 

Mountain party being once more podeded of power, 

its members exerted themfelves with their ufual energy. 

Such, however, was the turbulent character of thefe 

men, that they could not long fubmit peaceably to any 

government, and foon became weary of that Dire&ory 

whom they themfelves had eftablifhed. They held 

clubs in all quarters, and were' continually difturbing 

the public tranquillity. For fome time the govern¬ 

ment fupported them. The. Parifians, after the 3th 

October, no longer dared to avow openly their dif- 

like to the Jacobins ; but they were underflood to ex- 

prefs this fentiment by wearing green... filk cravats, and 

by applauding with much vehemence at the public fpec- 

tacles the air called Le Reveil du Peuple. The Direc- Ridiculous 

tory now prohibited, by an ediCt, as tokens of royalifm, conduit of 

the wearing of green cravats, or the performing at any jh^I)ir£C'* 

of the theatres the air now mentioned, though the fen- 

timents it contained were entirely republican. The Di¬ 

rectory alfo ordered in its ftead, that the Marfeillois 

hymn, and other popular fongs, diould he performed 

every evening at all the theatres. The Paridans ffievv- 

ed tlieir difapprobation of the Directory by maintain- 

ing a profound ftlence during the performance of thefe 
fongs, 
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\ French fongs, which had never failed till that period to excite 

Revolution,Kurils of applaufe. The Directory foon became afha- 
179f)t me(l 0f this ridiculous conteft, and in a few weeks re- 

K—~y~~ cajje(j tiiei‘r edid. Indeed they found it impofhble to 

give countenance for any long period to the reftlefs 

and innovating fpirit of the Jacobins, who continually 

wifhed and attempted to return to revolutionary, that 

is, to violent meafures againfl their antagonifts. In the 

fouth, in particular, the prefent fupremacy of the Jaco¬ 

bins produced very pernicious effects. Freron, who had 

deferted them after the death of Robefpierre, and be¬ 

came one of their mod violent adverfaries, thought fit 

to return to their party before the 5th Odober, and 

was fent to Toulon with full powers of adminiftra- 

tion. Here he difmifled the municipality that had been 

elected by the people, rellored the Jacobin clubs, and 

proceeded to imprifon all fufpeded perfons, as in the 

days of Robefpierre. Thefe meafures produced a vio¬ 

lent reaction on the part of the enemies of the Jaco¬ 

bins. Aflaflinations became frequent, and many perfons 

began to leave the country. The Directory was alarm¬ 

ed by the many complaints againfl: the Jacobins or ter- 

rorifts that came from all quarters, and refolved to aim 

at popularity by deferting a fet of men who could not 

be prevailed upon to ad with moderation. Freron 

was recalled from Toulon, and more manageable men 

were fought out to replace the more violent Jacobins, 

who were in general difmifled from the fervice of go- 

*50 vernment. 
fvleafures The Diredory proceeded farther, and acknowledged, 

a^ftth ky a Puhlic refolution, that its confidence had been 
acobins abufed* The minifter of police was ordered to remove 

from Paris the members of former revolutionary tribu¬ 

nals, and others who now adted as leaders of the Jaco¬ 

bins, or anarchijls as they were called. A body of 

troops, amounting to 10,000 men, called the legion of 

police, that had aded againfl: the Parifians on the 5th 

Odober, and was now devoted to the Jacobins, was 

ordered by the Diredory, with the authority of the le- 

giflature, to join the armies on the frontiers. Thefe 

men refufed to obey the order ; but they were reduced 

to fubmiflion by fome troops that had been brought to 

the neighbourhood to provide againfl: fuch an event. 

The more violent Jacobins were enraged, but not inti¬ 

midated, by thefe meafures, and began to organize a 

plot for the overthrow of the Directory and of the ma¬ 

jority of the councils, who had now deferted them. 

They were not prepared for a6tion, however, before the 

month of May, and by that time their defigns were 

difeovered and counteracted. On the 10th of that 

month the guards were increafed, and bodies of cavalry 

ftationed around the Luxembourg and the Thuilleries. 

The Directory at the fame time informed the Council 

of Five Hundred, by a meflage, that a dreadful confpi- 

racy was prepared to burfl forth on the following morn¬ 

ing. At the found of the morning bell, which is eve¬ 

ry day rung, the confpirators were to proceed 111 fmall 

parties of three or four men to the houfes of fuch per¬ 

fons as they had marked out for deflrudion. After 

aflaflinating thofe perfons, the whole parties were to 

unite, and to ad againfl the Directory, whuff guard 

they apprehended they could eafiiy overpower. The 

confpirators had appointed a new Diredory and a new 

legiflature, to confift of the molt violent of their own 

.party. Among the leaders of this confpiracy, v,lio were 
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now arrefted by order of the Directory, was Drouet Prftr.ch 

the poflimafter of Varcnnes, whom we formerly men-Revo*ut:oa* 
tioned as having arrefted the unfortunate Louis XVI. , 1 

when attempting to efcape to the frontiers. Along 

with him were Babeuf, Antonelle, Pelletier, Gaudet, 

Julien, General Roffignol, Germain, D'Arthe, Laigne- 

lot, and Amar, who had been a member of the com¬ 

mittee of general fafety along with Robefpierre. Va- 

dier and Robert Lindet were alfo engaged in the con- 

fpiracy, but they made their efcape. Drouet alfo efea- 

ped by the connivance of the DireCtory, as was gene¬ 

rally underftood ; but the reft of the confpirators were 

removed for trial to the high national court at Ven- 

dome, where they were condemned. At the period of 

their removal thither, a new attempt was made by their 

party for their refeue. About 600 men entered the 

camp at Greuelle near Paris, and endeavoured to pre¬ 

vail with the foldiers to join them in an infurredion. 

This attempt was altogether unfuccefsful. A few of 
the infurgents were killed, and the reft fled. 

Thefe defeats of the Jacobins, and the diferedit un-M*^r 

der which they were again brought, encouraged the pany?^ 
moderate party in the two legiflative councils to at¬ 

tempt to repeal the laft decrees of the Convention, 

which had at once granted them an amnefty, and con¬ 

firmed all the laws which, by confifeating the property 

of emigrants, excluded their relations from the fuccef- 

fion. The difcufilon lafted many days; but the refult 

w as, that the law with regard to emigrants remained on 

the former footing; and the only point which the mo¬ 

derate party were yet able to carry was a modification 

of the decree to this extent, that thofe terrorifts were 

declared incapable of holding public offices who owed 
their fafety to the amnefty. 

The ftate of the finances now began to occupy the DiftrefTed 
French government in a very ferious manner. Duringftate of the 

the government of Robefpierre, while the credit of the finances% 
aflignats was preferved by the influence of terror, or by 

the fale of the church lands, and the property of emi¬ 

grants, little attention was bellowed upon this fubjed. 

When money was wanted, more aflignats were fabrica¬ 
ted; and as few or no taxes were demanded from the 

people, no enquiry was made about the public expen¬ 

diture. But when the boundlefs extravagance of the 

agents of government had loaded the circulation with 

aflignats till they became of little or no value, it became 

a yery difficult queftion how the public fervice was 

hereafter to be fupported. A new paper currency, call¬ 

ed referipts, was lirft adopted. Thefe were orders on 

the treasury for cafh, payable at certain periods. But 

their credit foon pafled away, as the treafury had no 

means of fulfilling its engagements. The Diredory 

complained very bitterly, in a meflage to the Councils, 

of its diftrefles, and of the want of funds to carry on 

the approaching campaign. In confequence of this 

meflage, a law was pafled, on the 25th of March, au¬ 

thoring the fale of the remainder of the national do¬ 

mains for the price that had been fixed upon them at 

an early period of the revolution, amounting to about 

twerity-two years purcliafe. A new paper currency, 

called mandats, was to be received in payment. But 

the credit of government was now gone." Mhc man¬ 

dats inftantly loft in all private tranfadions one-fourth 

of their value, and they foon fell ilill lower. This, 

however, produced a great demand for national prol 
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French perty, which was thus about to be fold far below its 

Revolution, vajue^ prevent this e fie (ft, the legiflature broke its 

. . engagements, and decreed, that one fourth of every pur- 

chafe fhould be paid, not in mandats, but in cafh. This 

decree put a flop both to the fale of national property 

and to the circulation of mandats. 
* Recourfe was next had to taxation ; but this was at¬ 

tended with much difficulty. By the war, and the vio- 

lent government of Robefpierre, the French commerce 

Keatons of had been in a great meafure ruined. Induftrious men, 
theflourifh who poffeffed any capital, had therefore turned their 

mgfflate °f attention to the cultivation of land. Many cireumftan- 
agncu ture*ces je(| to this. By the emigration of the nobles, and 

the co nfi feat ion of the church lauds, the farmers were 

left with no landlord but the government ; which, be¬ 

ing fupported by affignats, paid little attention to any 

other fource of revenue. Hence they paid no rent, and 

fpeedily rofe into opulence. The revolutionary govern¬ 

ment, which kept the inhabitants of the towns under 

dreadful bondage, was fcarcely felt by the inhabitants 

of the country, who thus enjoyed the advantage of ex¬ 

citing no fufpicion in the rulers, and of paying neither 

rent nor taxes. The law which declared affignats to 

be a legal tender of payment, was a great fource of pro¬ 

fit to the cultivators of the foil. They contrived to fell 

the produce of their farms only to fuch as ofFered them 

ready fpecie ; while, at the fame time, they paid their 

rents, where the landlord had not emigrated, in affig¬ 

nats, which they obtained at a trifling price. Hence 

it ufually1 happened, that while the tenant enjoyed af¬ 

fluence, his miferable landlord was reduced to the ne- 

cefiity of felling his moveables to buy a portion of the 

grain that grew upon his own eflate, or was tempted to 

fell the eflate itfelf at an undervalue, to obtain the 

means of emigration. By thefe and other circumftan- 

ces, the whole induflry of the French nation came to be 

dire&ed towards agriculture. Their country was ac¬ 

cordingly well cultivated ; but as the riches of agricul¬ 

tural nations are not eafily fubje&ed to taxation, the 

French Diredory now found it impoffible to carry on 

the fehernes of ambition and of ‘conqueft, which they 

had already formed, without relying for refources upon 

the plunder of the neighbouring Hates, which fpeedily 

rendered their armies odious in all thofe quarters o£ 

Europe to which they penetrated. 
A mid ft: their preparations for the approaching cam¬ 

paign, the Diredory attempted to increafe their own 

reputation at home, by eftablifhing what i3 called the 

National lnjlltvle ; which is a fociety of men of letters, 

under the’protedion of the government*. Into this bo- 
stitute, ^ were colleded the mod celebrated literary characters 

' in the nation that had efcaped the fury of the Mountain 

Party. Among thefe were La Place, Lalande, Four- 

croy', I’erthollet, Volney, Dolomieu, and others, well 

known throughout Europe. The full public meeting 

of the Inilitute was held, with great fplendour, on the 

4th of April, in the hall of the Louvre, called the Hall 

of Antiques. The ambafladors of Spain, Pruffia, Sweden, 

Denmark, Holland, America, Tufeany, Genoa, and 

Geneva, were prefent. The members of the Diredory 

attended in their robes, and their president made a 

fpeech of inflallation, declaring the determination of 

the executive power to protedand encourage literature 

and the arts. Dufaulx, the prefident of the Inflitute, 

replied, in a fpeech in which he declared the refolution 
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of the members to labour to give luftre to the republi- Fiench 

can government by their talents and produdions. Fif- devolution, 

teen hundred fpedators applauded the fpeeches with , ? V • ^ 

enthufiafm, and vainly imagined that all the evils of the 

revolution were terminated, and that their country was 

now7 entering upon a career of unexampled glory and 

profperity. 

At this period the Britiffi government made an ap- Overtures 
proach towards a negociation with France. On the 8th of the Bri- 

of March Mr Wickham, the minifter plenipotentiary 

the Swifs Cantons, tranfmitted to Barthelemy, ambaf- 

fador from the French Republic to the Helvetic body, 

a note containing three qneftions: Whether France 

would be difpofed to fend miniflers to a congrefs to ne- 

gociate peace with his Britannic Majcfty and his allies? 

Whether France would be difpofed to communicate the 

general grounds on which fhe would be willing to con¬ 

clude peace, that his Majefty and his allies might con¬ 

fide r them in concert ? and, laftly, Whether France 

would defire to communicate any other mode of accom¬ 

pli filing a peace ? The note concluded with a promife 

to tranfmit to the Britifh court whatever anfwer fhould 

be returned ; but declared, that Mr Wickham was not 

authorifed to enter into any difeuffion upon thefe fub- 

je£ls. 

On the 26th of the fame month Barthelemy return- infolently 

ed an anfwer in name of the French Directory. This rejected by 
anfwer began by complaining of infincerity in the pro-theDhec- 

pofal made by the Britifh court, feeing its ambaffadortor^* 

was not authorifed to negociate, and that a congrefs 

was propofed, which mult render negociation endlefs. 

It proceeded to ftate the ardent defire of the Dire&ory 

for peace ; but afferted, that it could liften to no pro- 

pofal for giving up any territory that had been declared 

by the conflitutional a£ to form a part of the Republic 

(alluding to the Aullrian Netherlands) ; declaring, 

however, that other countries occupied by the French 

armies, and political or commercial interefts, might be¬ 

come the fubjeCl of negociation. Upon thefe points 

the Dire&ory declared its readinefs to receive reafonable 

propofals. 
To this anfwer no reply was fent; but the Britifh court 

publifhed a note, of which copies were prefented to the 

foreign miniflers refiding at London; and in it the fpi- 

rit of the Directors anfwer was complained of, and alfo 

the refufal even to negociate about the retention of fo- 

leign territory, under pretence of an internal regulation. 

It was added, with truth, that while fuch dilpofitions 

were pei lifted in, nothing was left but to prolecute a 

war equally juft and neceffary; but that, when more pa¬ 

cific fentiments fhould be inanifefted, his Majefty would 

be ready to concur with his allies in taking mealures for 

eftablifhing a juft, honourable, and permanent peace. 

The French Directory had fucceeded, during the 

winter, in reducing the weflern departments into fub- 

je&ion. The emigrant expedition from England had 

induced the royalifts once more to try the fortune of 

war ; but, after various defeats, their leaders, Charette 

and Stofflet, were taken, and put to death on the 29th 

of March, and the infurgents were fuppreffed in all quar- ^ 

ters. The French government being thus left without an French 

enemy at home, was enabled to make great efforts onmies. 

the frontiers. The military force of the Republic was di¬ 

vided into three armies. On the Lower Rhine, the army 

of the Sambre and Meufe was chiefly ftationed about 
Duffel* 
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Duffeldorf and Coblentz, and was commanded by Jour- 

dan. Moreau commanded the army of the «4hine and 

Mofelle, in the room of General Pichegru, who had 

been difmifled from his command. This army was Ra¬ 

tioned on the Upper Rhine, and from Landau to Treves. 

The third and laR army was Rationed on the coaft of 

Italy, from Nice towards Genoa, and now received 

Bonaparte as its commander. The name and the ac¬ 

tions of this man mult hereafter fill fo large a fpace in 

the detail of this eventful period, that it is neccffary to 

pay fome attention to his perfonal hiftory. 
A Corfican gentleman, a lawyer by profeffion, but 

who had appeared in arms under the celebrated Pauli in 

defence of the independence of his native ifland, was the 

father of Napolone Bonaparte. Napolone was born at 

Ajaccio in 1767 ; and by the intereft of M. de Mar- 

boeuf, the French governor of the illa.u;, he was placed 

for his education at the celebrated military academy of 

France ( Ecole Militaire), which has produced fo many 

accomplifhed men. At a very early period of life he 

prefented himfelf as candidate for a commiflion in the 

artillery, and was fuccefsful, being the 12th on the liil 

out of 36 victorious candidates. In confequence of 

this event he ferved two or three years in the French 

army as a lieutenant in the regiment of La Fere. Bo¬ 

naparte having rifen to the rank of Captain of artillery, 

returned to Corfica after the revolution, and was there 

eleded lieutenant-colonel of a corps of Corfican national 

guards. Here he formed a connection, which had 

nearly proved fatal to him, with General Paoli, the 

friend of his father. Fie referred the treatment which 

Paoli received from Robefpierre’s government, and en¬ 

tered fo far into his intereRs as to write the remon- 

flrance, which was transmitted by the municipality to 

the Convention, againft the decree which declared the 

general an enemy to the Republic. In confequence of 

this, a warrant was at one time iflued for his'arreR by 

the commifiioners of the Convention. He made his 

peace, however, on this occafion ; and refolved to ad¬ 

here to the interells of France, in oppofition to Great 

Britain, which at this period formed the defign of ta¬ 

king pofleffion of Corfica. He embarked with the 

other members of his family for France, and arrived 

there at the time when Lord Hood was in pofTefiion of 

Toulon. Salicetti, a deputy from Corfica to the Con¬ 

vention, introduced him to Barras, who was now fuper- 

intending the Tiege of Toulon. Flerc Bonaparte was 

advanced to the rank of general of artillery ; and, un¬ 

der Dugommier, direCied the attack of the various for¬ 

tified polls around the city. He was afterwards em¬ 

ployed for a fhort time againfl the royalifls in the weft 

of France ; and we have already mentioned, that he 

was at the capital, and'affiRed Barras in the contefl be¬ 

tween the Convention and the Parifians on the 5th Oc¬ 

tober. Hence he was regarded with diflike by the 

moderate party, and reprefented as an unprincipled ad¬ 

venturer, brought forward to fupport the terrorifl fac¬ 

tion. He had many enemies, therefore, at the commence¬ 

ment of his career, and his chara&er was treated with 

much freedom. The fcandalof the times went fo far as to 

affert, that he owed his prefent preferment, not fo much 

to any talents he had yet had an opportunity to dis¬ 

play, as to his marriage with Madame Beaucharnois, 

a beautiful French woman whom Barras had taken un¬ 

der his protc&ion. 

The French army of Italy amounted at this time to 1 French 
56,000 men. Bonaparte at his arrival found it ill Revomtion, 

equipped, and the troops mutinous for want of pay and 1 

necefiaries. He addreffed them, however, in the true 259 
Ryle of military enterprife, “If we are to be vanquifli- Takes the 

ed, we have already too much ; and if we conquer, we 

fhall want nothing and ordered them to prepare for 

immediate a&ion. His opponents, however, anticipa¬ 

ted him in the attack The AuRrians employed in the 

defence of Italy, under General Beaulieu, are faid to 

have more than equalled the French in numbers. To 

thefe were United the King of Sardinia’s army, under 

Count Colli, of 6c,COO regular troops, betides the mi¬ 

litia of the country, which was now embodied, and a 

fmall body of Neapolitan cavalry, amounting to about 

2 300 men. General Beaulieu began the campaign, on 

the 9th of April, by attacking a poR called Voltri, 

which the French poRelied, within fix leagues of Genoa. 

They defended thernfclves till the evening, and then 

retreated to Savona. Next morning Beaulieu, at the 

head of 15,000 men, preiTing upon the centre of the 

French army, was completely luccefsful till one o’clock 

afternoon, when he reached a redoubt at Montennote, 

which was the lail of their entrenchments. This re¬ 

doubt contained 1 $00 French. Their commander, 

Rampon, prevailed with them, in a moment of enthu- 

fiafin, to fwear that they would not furrendcr 5 and the 

confequence was, that they arrefied the progrefs of 

Beaulieu for the remainder of the day. During the 

night, Bonaparte Rationed his right wing under La 

Harpe, a Svvifs exile, in the rear of the redoubt of 

Montenotte, which Rill held out, while he himfelf, with 

MafTena, Bcrthier, and Salicetti, advanced by Altara, 

to take the AuRrians on their flank and rear. Beau¬ 
lieu, in the mean time, had received powerful reinforce¬ 

ments, and on the morning of the nth renewed the 

attack on the French under La Harpe ; but Maflena 

foon advancing upon the flunk of the AuRrians and 

Sardinians, they gave way on all fides. Two of their His faCCe{*4 

generate, Iloccavina and Argentau, werewounded. They Ls. 

loR 2500 prifoners, and were purfued beyond Cairo, of 

which the French took pofTeflTion on the following day. 

On the 13th at day-break, the defiles of Milefimo, 

were forced by the French General Augereati; and, 

by a fudden movement, General Provera, a knight of 

the order of Maria Therefa, at the head of 1500 Auf- 

trian grenadiers, was furronnded ; a circumRance which 

proved not a little embarrafling to the French army. 

For this refolute officer, infiead of furrendering, in- 

Rantly withdrew to a ruined caRle on the top of the 

mountain, and there entrenched himfelf. Augereau 

brought up his artillery, and fpent many hours in at¬ 

tempting to diflodge him. At lail he divided his troops 

into four columns, and endeavoured to carry Provera’s 

entrenchments by Rorm. The French loR two gene¬ 

rals, Banel and Quenin, and Joubert was wounded in 

this attempt, which proved unfuccefsful. Provera puf¬ 

fed the night in the midR of the French army, which 

had been prevented by his obRinate refiRance from 

coming to battle. On the 14th the hoRile armies faced 

each other, but a divifion of the French troops was 

Rill occupied in blockading General Provera. The 

AuRrians attempted to force the centre of the French, 

but without fuccefs. Maflena, in the mean time, turn¬ 

ed the left flank of their left wing near the village of 
Dego y 
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'French Dego; while La Harpe, _ _ _ 

L j‘^ion,cl0fe.c°lumns, turned the right flank of the fame wing. 

One column kept in awe the centre of the Auftrians, a 

fecond attacked the flank of their left wing, while the 

third column gained its rear. Thus was the left wing 

of the combined army completely furrounded and 

thrown into confufion. Eight thoufand men were, on 

this occafion, taken prifonera, and General Provera at 

laft alfo furrendered. 

Thefe vi&ories were not gained over a timid or an 

inaftive adverfary. On the morning after his fatal de¬ 

feat at Millefimo, Beaulieu made one of thofe fpirited 

efforts which often retrieve and alter the fortune of war* 

At the head of 7000 chofen Auftrian troops he at¬ 

tacked, at day-break, the village of Dego, where the 

French repofed in fecurity after their fuccefs. He 

took the village ; but the French having rallied under 

General MafTena, fpent the greater part of the day in 

attempting to retake it. They were thrice repulfed, 

and one of their Generals, Cauffe, was killed. Towards 

evening, however, Bonaparte in perfon having brought 

up reinforcements, the pod was retaken, and the Auf¬ 

trians retired with the lofs of 1400 made prifoner3. 

Bonaparte had now thrown himfelf between the Auf¬ 

trian and Sardinian armies. By the poffelTion of the 

ftrong poll of Dego, his right was fecured againft the 

efforts of Beaulieu, while he was enabled to adl with 

the niafs of his force againft the Piedmontefe troops. 

His enterprifes in this quarter were facilitated by the 

exertions of Augereau, who had opened a communica¬ 

tion with the valley of the Tanaro, where Serrurier’s 

divifjon was approaching the town of Ceva, near which 

the Piedmontefe had an entrenched camp defended by 
8000 men. 

On the 16th Augereau attacked the redoubts which 

covered this camp, and took moft of them ; which in¬ 

duced the Piedmontefe to evacuate it during the night, 

and on the 17th Ceva was entered by Serrurier. Count 

Colli now retreated to cover Turin ; making choice, 

however, of the ftrongeft pofts, and fighting in them 

all. Pie was able, on the 20th, to repulfe Serrurier ; 

but on the 22d Bonaparte, ftill prefling on the Pied¬ 

montefe general, defeated him near Mondovi, and en¬ 

tered that place. The retreating army next endeavour¬ 

ed to make a ftand, with its head quarters at Foffano, 

and its wings at Coni and Cherafco. On the 25th 

MafTena advanced againft Cherafco, which was fpeedily 

evacuated. Foffano furrendered to Serrurier, and Alba 

to Augereau. * 

Previous to tliefe laft movements, however, Count 

Colli, on the 23d of April, had written to Bonaparte, 

requefting an armiftice, to allow the King of Sardinia 

an opportunity of negociating a peace. The French 

army was now within 26 miles of Turin ; and that 

prince faw himfelf fuddenly reduced to the necefiity of 

ftanding a fiege in his capital, or of accepting fuch terms 

as the conqueror might think fit to impofe. Bonaparte 

granted an armiftice, on condition that the three for- 

trefles of Coni, Ceva, and Tortona, fhould be delivered 

up to him, with their artillery and magazines, and that 

he fhould be allowed to crofs the Po at Valentia. The 

armiftice was figned on the 29th, and it was followed 

by a formal treaty with the French Republic, which 

was concluded at Paris on the 17th of May. The 

conditions impofed by this treaty upon the King of 
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with his di vi ft on 111 three Sardinia were humiliating and fevere. He gave up to French 

France for ever the duchy of Savoy, and the counties Evolution, 

of Nice, Jenda, and Bretueil, He gave an amnefty to , J7^* f 

all his fubjecSts that were profecuted for political opi- v J 

nions. He agreed that the French troops fhould have 

free accefs to Italy through his territory ; and, in addi¬ 

tion to the fortrefles furrendered by the armiftice, he 

gave up thofe of Exiles, Sufa, Brunette, Afliette, Cha¬ 
teau Dauphin, and Alexandria, to be poflefTed by the 

French during the war; and they were aufhorifed to 

levy military contributions in the territory occupied by 

them. He agreed to eredl no fortrefles on the fide of 

France, to demolifhlhe fortrefles of Brunette and Sufa, 

and to difavow his difrefpe&ful condudt towards the 
laft French ambafiador. 

In the mean time the French army advanced towards 

the Po. Beaulieu was deceived by the arcfcle in the 

armiftice ; which ftipulated, that the French fhould be 

allowed to crofs that river at Valentia, and made all his 

preparations for refiftance in that quarter. Bonaparte 

laboured, by feveral evolutions, to confirm this error ; 

and while the Auftrian general waited for him near Va¬ 

lentia, in various well fortified pofitions, he advanced 

haftily into Lombardy; and had proceeded fixty miles 

down the river to Placentia, where he arrived on the 

7th of May, before the direction of his march was dif- 

covered. He immediately feized whatever boats or 

other craft he could find, and affected his paflage with¬ 

out difficulty, there being only a fmall party of Auf¬ 

trian cavalry accidentally on the oppofite bank, and they 

fled at his approach. Beaulieu in the meanwhile had 

fent, when too late, a body of 6000 infantry and 2000 

cavalry, to prevent if poflible the French from palling 

the river ; but Bonaparte, now on the fame fide of the 

river with themfelves, met and defeated them on the 

8th at the village of Fombio. Another body of 5000 

Imperialifls, advancing to the afliftance of thofe at Fom-^PJ^106 

bio, was met at Codogno, and repulfed by General LaDuke'of 
Harpe ; but this officer was killed on the occafior.. On Parma, 

the 9th Bonaparte granted an armiftice to the Duke of 

Parma, on condition of his paying a contribution of 

2,coo,ooo of French money, and delivering to,000 

quintals of wheat, 5,000 quintals of oats, and 2,000 

oxen, for the ufe of the army. This prince alfo agreed 

to deliver up 20 of his belt paintings, to be chofen by 

the French. This laft ftipulation was no fooner known 

in France, than many men of letters and artifts remon- 

ftrated againft it as both impolitic and ufelefs. They 

contended, that it would render the French Republic 

odious to all Italy, without producing any advantage to 

compenfate this evil, as the progrefs of the arts could 

not be promoted by removing their heft produ&ions 

from the feenes in which they originated. But the 

Directory was too much occupied by views of national 

aggrandisement to liften to confiderations of this kind, 

and fimilar ftipulations were ordered to be inferted in 

every future treaty j by which means the moft valuable 

curiofities of Italy were gradually transferred to the 
French capital. 

Beaulieu, now driven from the Po, croffed the Adda 

at Lodi, Pizzighitone, and Cremona. He left fome 

troops, however, to defend the approaches to Lodi. 

The advanced guard of the French attacked thefe on 

the 10th, and drove them into the town ; which was en¬ 

tered in fuch clofe purfuit, that the Imperialifls, on lea- 

ving 
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French ving it, had not leifure to break down the bridge over 

Revolutionise Adda. At the other end of the bridge the Impe- 

*796* r{al army was drawn up, and thirty pieces of cannon 

defended the paffage. The French generals, after a 

Victory ac confultation, agreed that it could not be forced. But 
Lodi. Bonaparte having demanded of his grenadiers if they 

were willing to make the attempt, they applauded the 

propofal, and he formed them into a clofe column. 

Taking advantage of a cloud of fmoke which ifTued 

from the hoftile artillery, they rufhed along the bridge, 

which was about 100 yards in length, and were at the 

middle of it before they were difcovered. Here a ge¬ 

neral difcharge from the Auftrians deftroyed 700 men. 

The French column hefttated, and the carnage became 

terrible ; but MafTena, Berthier, Dallemagne, Cervoni, 

Lafnefs, Dupat, and other officers, flying to the head 

of the column, urged on the foldiers, and preffing for¬ 

ward, broke into the ranks of the Imperial army, which 

immediately gave way, and fled in all directions. This 

exploit has been much celebrated. The intrepidity of 

the troops by whom it was accomplifhed is unqueftion- 

able ; but how far the leader who urged them to fuch 

an enterprife is entitled to approbation may well be 

doubted. He had paffed the Po with fcarcely the lofs 

of a man. The Adda is a very inferior ftream, which 

has fords both above and below the town of Lodi. The 

river was aClually croffed at one of thefe by Augereau 

with the cavalry, during the attack upon the bridge. 

With the delay of one day therefore the paffage might 

have been effedled without difficulty by the whole army, 

and there was no adequate motive to juftify the lavifh 

expenditure of blood which was here made ; for the 

French army no longer preffed forward in purfuit of 

Beaulieu, but, after the furrender of Pizzighitoue and 

Cremona on the 12th, returned upon Pavia and Milan 

on its left (a). Thefe places opened their gates without 

refiftance, though the citadel of Milan held out for a 

ffiort time. 

It would feem that, in the original plan of Bona¬ 

parte’s campaign, the utmoft expeAed from his efforts 

was to gain fuch an afcendancy in Italy as might induce 

^ the princes and dates of that country to d-efert the 

! Its confe- coalition againfl France, which all of them affifted with 

quenccs. money and proviftons, if not with troops. To aceom- 

plifh this objeCt, though he fent MafTena in purfuit of 

Beaulieu as far as Verona, yet he himfelf now turned 

afide into Modena and the territories of the Pope. He 

took Ferrara, Bologna, and Urbino^ and at lad grant¬ 

ed an armiftice to his holinefs and the Duke of Modena, 

on the ufual conditions of large contributions of money, 

paintings, and curiofities. From the Pope he farther 

exa&ed the ceffiou of the legations of Bologna and 

Ferrara, and poffeffion of the citadel of Ancona. His 

march into the Roman territory fo alarmed the Neapo¬ 

litan cabinet, that it now folicited peace ; and Bona¬ 

parte granted an armiftice, without attempting to add 

to it the humiliating conditions to which the other Ita¬ 

lian ftates were fubjeCled. From the territories of the 

Pope, Bonaparte haftily advanced with a body of troops 

to Leghorn, in the neutral ftate of Tufcany, under pre¬ 

tence of driving out the EngUffi, whofe property there 

(a) We think this coridud cannot be accounted for, 

between Bonaparte and the Auftrian officers. 

he confifcated. By thefe meafures the talk affigned to French 

Bonaparte was completed by the time the campaign Revoh»tion, 

upon the Rhine was begun. Mantua was dill indeed „ M 

in the hands of the Imperialifts, but it was blockaded, 266 

and all Italy was now fubmiffive to France. Succeffes of 

Todiminifh, if poffible, the efforts of the French on^e frcnc^ 

the fide of Italy, the Imperialifts thought it neceffaryj” erma 

to renew the conteft in Germany. An intimation was 

therefore fent to General Jourdan, that the armiftice 

would terminate and hoftilities commence on the 31ft: 

of May. At this time General Wartenfleben oppofed 

Jourdan ; and the Archduke Charles commanded the 

army in the Hundfruck, which covered Mentz and 

Manheim, and was ftationed againft Moreau on the 

Upper Rhine. The French began their operations with 

a very artful ftratagem, intended to draw the whole 

Auftrian force to the Lower Rhine, that Moreau might 

have an opportunity of fuddenly penetrating into Swa¬ 

bia, and confequently of carrying the war towards the 

hereditary territories of Auftria. For this purpofe 

Moreau remained quiet, while Jourdan began to adl vi- 

goronfly. On the 31ft of May his left wing, under 

Kleber, ifTued from the lines of Duffeldorf, on the right 

bank of the Rhine, and, advancing towards the Sieg, 

defeated the Imperialifts. Thereafter they were driven 

fucceffively from the ftrong pofitions of Ukareth and 

Altenkirchen, and retreated acrofs the Lahn, Jourdan, 

in the mean time, having advanced with his centre and 

right win^, forced the Auftrian polls 011 the Nahe, 

croffed the Rhine, formed the blockade of the fortrefs 

of Ehrenbreitftein, and haftened forward as if about to 

form the blockade or liege of Mentz. By thefe move¬ 

ments the Archduke found himfelf in the hazardous li- 

tuation of having More3u in his front, while Jourdan, 

with a vi&orious army,'commanded his rear. He there¬ 

fore haftily croffed the river, leaving the fortrcffes of 

Mentz and Manheim to keep Moreau in check. Ha¬ 

ving joined the retreating army, he encountered Jour- 

dan’s advanced guard, which he compelled to retire af¬ 

ter an obftinate conflidl. Jourdan did not hazard a ge¬ 

neral engagement, but withdrew to his former pofitions, 

the Archduke preffing hard upon him, till he railed the 

blockade of Ehrenbreitftein, and crofted the Rhine in 

its neighbourhood, till Kleber, on the 20th of June, 

entered the lines of Duffeldorf, from which he had fet 

out. 

Thefe movements were forefeen. For the inftant 

that the Archduke withdrew from the Palatinate to 

drive Jourdan down the Rhine, Moreau afeended ra¬ 

pidly towards Strafburgh ; fo that thefe hoflile armies 

feemed to be flying from each other with all poffible 

fpeed. On the 24th of June, Moreau effedled the paf¬ 

fage of the river oppolite to fort Kehl. This was an 

enterprife of confiderable difficulty ; for a fudden fwell, 

by covering a part of the iflands with which the river 

abounds, had prevented the Auftrians from being taken 

by furprife, as was originally intended. The entrench¬ 

ments on fuch iflands as were occupied by troops were 

fpeedily carried by the bayonet, and 2600 French land¬ 

ed on the oppoftte fhore, but without cavalry or artil¬ 

lery. Here they were expofed to the attacks of the 

AufTriaa 

but by the fuppofition of a very improper correfpondence 
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French A u Uriah norfe from the camp of Wilfledt, and to the 

Revolution)fire of the cannon of the fort. They maintained their 
t *7cA ground, however, and even aded on the oifenfive, till 

Vj' * the boats, which had been fent back, returned with a 

reinforcement. The whole redoubts and the fort were 

then infiantly taken by llorm, or with the alMance of 

fucli cannon as had been found in the firft redoubts at 

which the French arrived, and the Imperialiils fled to¬ 

wards Offenburgh. 
The departure of the Archduke to the Lower Rhine 

in purfuit of Jourdan, and the large detachments which 

had recently been fent towards Italy to oppofe Bona¬ 

parte, now enabled Moreau to enter Swabia with a 

great fuperiority of force. The ftrong military pofi- 

tions, however, which the country affords, presented to 

him confidcrable difficulties. On the 26th of June he 

drove the Auftrians from their camp of Wilfledt ; and 

on the 27th he advanced with his army, in three co¬ 

lumns, againft another camp of 15,000 men in front of 

Offenburgh. General Wnrmfur fent a ftrong reinforce¬ 

ment from Manheim to the afiiftance of tliefe troops ; 

but having encountered two of the French columns on 

its way, the reinforcement was defeated, and the camp 

at Offenburgh was evacuated during the night. The 

Auftrians made an obftinate ftand at Renchen, near 

Philipfburgb, on the 29th, but were at laft compelled 

to retire with the lofs of 1 200 men taken prifoners, and 

fevcral pieces of cannon. On the 2d of July a divifion of 

the French army, under General Laroche, fucceeded in 

feizing the mountain Knubis, which is the higheft point 

of the ridge of mountains called the Black Foreil. On 

the 3d, after an obftinate conflidl, the Auftrians were 

driven from the pafs of Friedenftadt ; in confequence 

of which they loft all communication with the emigrant 

troops under the Prince of Condo, and other Imperial 

troops ftationed on the Rhine towards Switzerland. 

On the 6th, the left wing of the French, under Defaix, 

encountered the Imperialifts at Raftadt, where the Au¬ 

ftrians, who had received fome reinforcements from the 

Lower Rhine, made a very determined rdiftance ; but 

were at laft compelled to give way, and to retire to Et- 

tingen. 
The Archduke Charles now arrived in perfon with 

his army from the Lower Rhine, where he had left 

Wartenfleben, but with inferior force, to oppofe Jour¬ 

dan. The French, under this general, had inftantly 

refumed the offenfive upon the departure of the Arch¬ 

duke. Ivleber advanced from the lines of Duffeldorf, 

as formerly ; while the centre and right wing crofted the 

Rhine near Coblentz. The polls of Ukareth and Alten- 

kirchcn were forced, and on the 9th of July the whole of 

Jourdan’s army eroded the Latin. On the icth, Warten¬ 

fleben was defeated near this river, after great daughter 

on both fldes, with the lofs of 500 prifoners; and the 

French on the 12th entered Franckfort. The fituation 

of the lioftile armies was now become extremely impor¬ 

tant. The two Imperial armies were at no* great dif- 

tance from each other, and were placed in the centre 

between the armies of Moreau and Jourdan. Could 

the Archduke, who was commander in chief, have re¬ 

filled one of thefe armies for a fliort time, at any ftrong 

pofition, by a detachment of his troops, while he pre¬ 

cipitated himfelf with the mafs of his force upon the 

other, is is probable that any farther invafion of Ger¬ 

many might have been prevented. But the adlivity of 
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the French generals, whofe progrefs could nowhere he F ench 
refilled by partial efforts, prevented the poflibility 0f Revolution, 

executing fueh a plan. He was therefore under the. J7 /6 , 

neceftity of making his final exertion for the prefent 

fafety of Germany againft Moreau at Ettingen, on the 

9th of July, without having formed any jun<ftion with 

Wartendeben. The battle was moft obftinately fought. 

The French were four times repulfed in their attempts 

to force the heights of Rollenfolhe ; and it was not till 

they had experienced a dreadful daughter that they at 

laft carried the field by the bayonet. 

The lofs of the battle of Ettingen compelled the two 

Imperial armies to retire eaftward.' After placing 

ftrong garrifons in Mentz, Manheim, and Philipfburg, 

the Archduke retreated through Swabia towards Ulm, 

where his magazines were placed. At every ftrong po¬ 

fition, however, he made an obftinate Hand ; thus endea¬ 

vouring to render the progrefs of the French under 

Moreau as tardy as poffible. Wartendeben, with the , 

other Imperial army, retired through Franconia, refill¬ 

ing Jourdan in the fame manner. Many bloody battles 

were fought, of which it is here unneceftary to give a 

minute defeription. It is fuffxcient to remaik, that the 

French were long fuccefsful in them all. They gra¬ 

dually prefted forward till Moreau’s array compelled the 

Archduke to crofs the Neckar, and afterwards the Da¬ 

nube, leaving the whole circle of Swabia in the rear of 

the French. Wartenfleben was in like manner driven 

through Afchaffenburgh, Wurtzburg, Schweinfurt, and 

found it neceftary to crofs the Rednitz, on the 6th of 

Augull, at Bamberg, to avoid the prefture of Jourdan’s 

army in his rear. This army continued to advance till 

its right wing, under Bernadotte, was polled at Neu- v 

marck, with his advanced polls at Teining, while the 

body of the army had driven Wartendeben beyond 

the Nab, and had reached Amberg on the 22d of 

Augull. . 267 
Excepting a part of the mountains of Tyrol, three Alarm 

French armies, under Jourdan, Moreau, and Bonaparte,throughout 

now occupied the whole country reaching from theGtrmauf* 

frontiers of Bohemia to the Adriatic Sea. The alarm 

throughout Germany was extreme. The Duke of 

Wirtemberg obtained peace from the French on condi¬ 

tion of paying 4,000,000 of French money. The 

circle of Swabia did the fame, on engaging to pay 

1 2,000,000 of livres, and to deliver 8,400 horfes 5,000 

oxen, 100,0:0 quintals of wheat, 50,000 quintals of rye, 

1 oo .oco facks of oats, ico,000 pairs of {hoes, and a large 

quantity of hay. The Margrave of Baden obtained peace 

on fimiiar terms. The elector of Bavaria and the circle 

of Franconia negociated, and offered large payments ; 

and even the diet of Ratifbon fent a deputation to treat 

with the French generals for neutrality. The King of 

Prnflia now enteicd into a new treaty with the French ; 

the conditions ol which were concealed, but its nature 

appeared in the advantage which he took of tlie pro¬ 

grefs of their arms to take poffelfion of certain territo¬ 

ries in Germany, and particularly of the fuburbs of 

Nuremberg, under pretence of fome antiquated title. 

Spain alfo entered into a treaty offenfive and defen five 

with France, which was afterwards followed up by a 

declaration of war again Britain. 
The danger of the houfe of Aullria was now veryQangero£ 

great ; and had Bonaparte, inllead of being detained in the houfe 

Italy, by events of which we fliall immediately take no- of Aullria, 

tice, 
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French tree, been able to crofs the Tyrol by Infpruck, and to 

Revolution,reach the banks of the Danube, there is little doubt 

« 17^6* that the Emperor muft have lubmitted to fuch condi¬ 

tions as the French thought fit to impofe. Deferted 

in all quarters by the members of the coalition, he {till, 

however, retained an ally in Great Britain, whole riches, 

liberally bellowed in the form of a loan, extricated him 

from the prefent difficulties. Raving the command of 

abundance of money, he was enabled to fend one army 

i after another to oppofe Bonaparte in Italy, while he 

recruited his armies in Gcnnauy by extenlive levies, and 

by taking into his pay tlie troops of thole flates that 
-269 uiade peace with France. 

Mafterly The Archduke, having received powerful reinforce- 
condudt of ments, refolved to make a (land, on the nth of An- 

<tuk(frch' guft’ aSainft Moreau at Umcrheim. A fevere battle 
was fought during leviuteen hours, and one of the 

wings of the Auftrian army, under General Ricfe, even 

fucceeded in occupying four leagues of territory in the 

rear of the French army ; but the Archduke having re¬ 

ceived intelligence, in the mean time, that Wartenfle- 

ben could not maintain his ground againil Jourdan, lie 

thought it neceffiary to continue his retreat, and to 

adopt new meafures. On the 1 7th of Auguft he left Ge¬ 

neral La Tour, with a part of his numerous army, to op¬ 
pofe Moreau, and having eroded the Danube at Neuburg 

and Ingollladt, lie inarched to Wartenfieben’s affifiance 

to fall upon Jourdan with united forces. On the 23d 

he attacked Bei nadotte at Teining, and forced him to 

retire towards Nuremberg. The Archduke was thus 

upon the right of Jourdan, while Wartenfleben was fla- 

tioned on his front. The French general, finding his 

pofition dangerous, began to retreat on the 24th. From 

the (late of the finances, the French armies, at the com¬ 

mencement of this campaign, had been extremely ill 

equipped and ill paid. Hence the two armies of Mo¬ 

reau and Jourdan plundered, without decency or mercy, 
every place into which they entered. In Jourdan's 

army, more elpecially, the want of difeipline was ex¬ 

treme (a). Hence, when they began to retreat, load¬ 

ed as they were with fpoil, they fufftred not lefs from 

the enraged inhabitants of the countries through which 

they pa fled, than from the military efforts of the hoflile 

army. The Archduke having joined Wartenfleben, was 

enabled to fend off Nauendorf with reinforcements to 

La Tour, who oppofed Moreau, and, in the mean time, 

he continued in perfon to purfue Jourdan towards 

Wuitzburg. Here the French made a Hand, on the 

3d of September, and a general engagement took place. 
Sufpl. Vol. II. Part II. 
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Both parties fufTeretl great lofs, but more efpecially the Fr^cS 
French, who retreated during the night. Jourdan now Evolution, 

fled by Fuldaw to Wetzlaer. Having eroded the , l™6' , 

Lahn, where he made fome refiftance, he defeended v_ m' f 
along the banks of the Rhine, till his army, on the 17th, 

reached Coblentz and Dufleldorf, from which it had 
originally departed. 

I he foliation of Moreau's 4. uiy was now uncom- Critical fo 

monly dangerous. He maintained his pofition, how- tuation of 
ever, till the 17th of September; but he was undeci- Moreau, 

ded in his movements, and was obvioufly at a lofs how 

he ought to proceed. He attempted, without fucceis, 

to withdraw the Archduke from the pnrfuit of Jourdan, 
by detaching a part of his troops towards Nuremberg. 

Many attacks weie made upon him, but all of them 

without fuccefs ; and the Imperial generals at lafl (rl1Ve 

way to him wherever he turned. Finding at laitlhat 

Jourdan’s defeat was irretrievable, and that Bonaparte 

did not arrive fiom Italy, lie refolved to retreat. He 

had recrofled the Lech to prepare for this event ; but 

now fuddenly pafling it again, as if determined to ad¬ 

vance farther into Aufiria, he drove back General La 

Tour as far as Landfberg. Having thus obtained free- Hi*fkilfal 
dom for his future movements, he fet out in full retreat, retreat, 

proceeding between the Danube at Ulm and the lake 

of Con {lance. La T. our, however, foon prefied upon 

his rear. He found the pafles of the Black Forefl oc¬ 

cupied by large bodies of Auftrians and armed peafants, 

while Generals Nauendorf and Pet ranch liaraffed his 

right flank with 24,000 men. Once mere therefor- 

he turned upon La Tour, at Biberach, on the .;d or 

Odlober, with great impetuofity, and having defeated 

him, took no lets than 3000 prifoners ; whom he was 

able to carry to France. He now continued his re¬ 

treat ; his right wing, under General Dcfaix, keeping 

Nauendorf and Petrarfch in check, while the reft of 

the army cleared the paflages in front till he arrived at 

what is called the Valley of Hell ( Val d'Er/er), a nar¬ 

row defile, running for fome leagues between lofty 

mountains, and in fome places only a few fathoms in 

breadth. The centre of his army, advancing in a mafs, 

forced this paflage, while t4ie wings refilled the Im¬ 

perial troops under La Tour and Nauendorf. After 

this defperate effort he reached Fribourg on the \ 3th 

of October, and was foou compelled by the Archduke 

Charles, who had now arrived from the purfuit of 

Jourdan, to evacuate all his pofitions on the Swabian 

fide of the Rhine, with the exception of Kthi, and a 

temporary fortification ere&ed at Huningen, called a 

3 G bridge 

(a) It would be improper to interrupt our military detail with the following Information refpeftinfr the mo- 

ra.s of jonrdaii i»my at this tan? s which, however, it U „f ter.e: for our reader’s to know, W; '-•»?» 

French through Franconia'0 ^ W'th ^ OW" C> eS 3 confiderable extent of thc march and countermarch "of the 

Almoft every officer in Jourdan’s army had a mlftrefs ; ank fuch of them as by plunder could fupport the ex- 

pence, gave balls, acted piays, and exhibited every fpecles of gaiety when the army was not in aJtual motion 

wonl t hZ hrire T ?" U' " ' T'6 H'*8’ however» were not unfrequently pregnant ; and as nurfing 
u d keep them from thefe affiemblies, where their company could not be difpenfed with by the foldiers of if 

VSe>l-dir"xv nT ,0n’ ,nblnts diey drowned them publicly ! Our correfpondent (the Con ) faw 
two of the little v,dims, and he heard, from unqueftionable authority, of feveral more. At a place with la fix 

miles of Nuremberg, a Pruffi.an parifli-mmifter, who was alfo a fort of juftice, endeavoured to fave one innocent 

, "’as tirown into the river and fired at by the French, when his parishioners endeavoured to fave him. He 

hail the happinefs, however, to fave the child, and was allowed to keep it, the mother never enquiring after it ! 
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French bridgehead {tote de pont), though there was no bridge 

Revolution,at that place. 

^ 179 , - The Imperial troops, in the mean time, had taken 
advantage of the defenceleis date of the French frontier 

to crofs the Rhine at Manheim, and to advance in va¬ 

rious detachments to Weiflemburg, Seitz, Hagenau, 

and aim oft to the gates of Strafburgh, levying contribu¬ 

tions and taking hoffa/s wherever they came. Thefe 

detachments being now recalled, the Archduke refolved 

to terminate the campaign by the capture of Kehl, and 

of the fortification at Huningen. But this proved no 

eafy talk. As the communication with the French fide 

of the river was open at both places, the divifions of 

Moreau’s army did duty at them by turns. A great 

part of the winter was fpent in fruitlefs attempt^, on 

the part of the Auilrians, fometimes to take them by 

jlorm, arid fometimes to reduce them by the forms of re¬ 

gular liege. Different (allies were made by the French, 

and immenfe numbers of men were loft on both Tides 

by the (word, and by the feverity of the feafon. It 

was not till the 10th of January that the French agreed 

to evacuate Kehl, and the fortification at Huningen was 

not given up till the fuccecding month. 
During the invafion of Germany that has been now 

mentioned, and the reveries that were fuffered by the 

French armies there, Bonaparte Hill continued to gain 

victories in Italy. The fuectis and the wonderful for¬ 

tune of this man, require that vye ftiould give fome ac¬ 

count of the arts by which he was enabled, fo uuex- 

77a pededlv, to triumph over the moit experienced military 
Reflectionscornmanders of the age in which he lived. In the mi- 

ferent or- litaI7 art three ordeis battle; or tovms °* dra\viog 
jers of up an army, have been chiefiy adopted by thofe nations 
battle. whofe force has principally con filled of foot foldiers. 

The fir ft form or mode ccniifts of arranging the troops 

in a deep line ; that is, with from 16 to 30 men placed 

clofe behind each other. This is the moft ancient and 

the fimpleft order of battle. It was carried to perfec¬ 

tion by the Greeks, under the name of the Phalanx ; 

and, when the foldiers were armed with the long ipear, 

it was extremely formidable. It left little to the (kill 

of the general, except the choice of the ground where 

he was to fight, and made all to depend upon the ftcadi- 

r.efs of the troops. It was attended with theie difad- 

vantages, however, that an army thus drawn up com¬ 

manded very little territory, and that if its ranks hap¬ 

pened to be broken by unequal ground, or an uncom¬ 

mon effort of the enemy at a particular quarter, its 

parts could not eafily be re-united, and it infallibly went 

into confufion. In modern times, this order of battle 

cannot be adopted with fuccefs on account of the faci¬ 

lity with which it is broken by artillery, and the (laugh¬ 

ter to which it expofes the troops from every kind of 

fire arms. The fecond, or modern order of battle, 
confifts in forming a front of an immenfe extent, with 

only two or three men in depth, and ufually fupportiug 

thefe by another, and perhaps a third equally (lender 

line, at a confiderable diftance in the rear. Troops 

thus drawn up derive the greateft pofiible benefit from 

their own fire arms, and luffer the lead lofs from thofe 

of the enemy. They provide for their own fubfiftence by 

covering an immenfe tra£l of country, 'i heir battles are 

not fanguinary, as they are feldom very clofely engaged; 

and in cafe of a defeat, little lofs is fuffered, becauie they 

can fcatter themfelvcs over a wide (pace, as the rear pro- 
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teds the advanced body ; and as the troops in a longr French 
line can feldom all be engaged at once, they are fup- Rev°ktion^ 

ported by each other in a retreat. This order of battle, , 1 , 

however, is eafilv broken ; and the moment the flank of 

an army is turned, it is under the neceflity of retreat¬ 

ing, as troops cannot fpeedily be brought from other 

quarters to face the enemy there. The laft order of 

battle confifts of dividing an army into columns of a 

narrow front and very great depth, and of ftationing 

the columns at fome diftance from each other, with a 

fecond fet of columns oppofite to the intervals between 

the fir ft. This arrangement is fuperior to the phalanx, 

in this refped, that it does not expofe an army to dis¬ 

order by inequalities of ground, by the turning of its 

flank, or even by the defeat of one of its parts. The 

celebrated Fpaminondas won the battles of Leu&ra 

and Mantinea, by forming a part of his troops, on each 

of thefe occafions, into a ftrong column, which, by its 

great depth, and the mechanical weight of its fhock, 

broke through the Spartan phalanx. The Romans are 

known to have owed their military fuccefs, in a great 

meafure, to the arrangement of their legion. It was 

drawn up upon the principle now mentioned ; and tho* 

the columns were only 16 men in depth, it was con- 

feffedly fuperior to the phalanx. In modern times, 

however,'this order of battle is attended with great dif¬ 

ficulties. It muft reduce an army to embarraffment 

with regard to provifions from the fmallnefs of territory 

which is thus occupied, and it expofes the troops in an 

engagement to dreadful deftnuftion from the powerful 

milfile weapons which are now employed. In every 

enterprise they muft inftantly carry their point or be 

undone, as the fire of a few guns from a fingle battery 

or redoubt would exterminate them by thoufands. 

With all its imperfections, however, this laft order of 

battle has at times been employed by enterprifing men. 

It was the favourite arrangement of Guflavus Adol¬ 

phus ; and his troops were drawn up according to it at 

the battle of Lutzerq where he himfelf was killed, while ^ 

his army was victorious. The celebrated Marquis offhe (fr(jer 
Montrofe alfo ufed it on more than one occafion, and adopted It 

it was now adopted in all important cafes by Bonaparte. Bonaparte* 

Trufting to its fuccefs, he pufhed his columns into the 

midft of the Auftrian army at Millefimo, and fairly cap¬ 

tured one of its wings. He ventured farther to throw 

himfelf into the centre3, between the Auftrian and Sardi¬ 

nian armies, and to vanquifh the one, by a&ing againft it 

with his whole troops while feparated from the other. 

Being carelefs about the (bedding of blood, he never he- 

litated to expofe his whole army to utter ruin in cafe of 

a failure. The fuccefs of his battles, by enabling him 

to lay almoft all Italy under contribution, gave him the 

means of maintaining the moft fteady and fevere difei- 

phue over a well paid army. Filled with high notions 

of military glory, which he is faid to have derived from 

the writings of Plutarch, he laboured to inflame, with 

the fame fpirit, the minds of his foldiers by proclama¬ 

tions, exprefled in a very different ftyle from the formal ^ 

and more modeft language of modern times. u Soldiers HJg pom<i 

(faid he, when he lirft entered Lombardy), you havep0Uspro. 
ruflied like a torrent from the fummit of the Appe-clamation. 

nines, you have driven back and difperfed all who op- 

pofed your march. Your fathers, your mothers, your 

wives, your fillers, your fweethearts, rejoice in your 

fuccefs, and boaft with pride of being related to you. 
But 
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French But remains there nothing more for you to efTed? Shall There was a 

devolution, p0Verity reproach us with having found a Capua in 

t Lombardy ? But I already fee you ruthing to arms 5 

unmanly repofe fatigues you, and the days loll to 

glory are loll to your felicity. But let the people be 

tranquil ; we are the friends of all nations, and more 

particularly of the defeeridants of the Brutufes, the Sci- 

pios, and the illuftrious perfonages whom we have clio- 

fen as models. To rellore the Capitol, to replace Avith 

honour the flatues of the heroes who rendered it re¬ 

nowned, and to roufe the Roman people, become torpid 

by fo many ages of davery, fuch will be the fruit of 

your vi&ories ; they will form an epoch to pofterity, 

and you will have the immortal glory of renovating the 

fafrell portion of Europe. The French nation, free 

and refpedlcd by all the world, will give to Europe a 

glorious peace. You will then return to your homes 

and your fellow-citizens ; who, when pointing to you, 
will fay. He was of ihe army of Italy.” 

At the commencement of the French invafion of 
Germany, Marlhal Wurmfer was fent into Italy to re¬ 

place Beaulieu, who was removed from his command. 

Oil his arrival, he colle&ed the wrecks of the Andrian 

.army, and prepared, till he ffiould receive reinforce¬ 

ments, to confine the French within as narrow limits as 

poffible, by lines drawn from the lake of Garda to the 

river Adige. At the end of June, however, thefe lines 

were attacked and carried by Maffena’s divifion, which 

induced Wurmfer to avoid farther exertion till he fliould 

receive an increafe of force. In the mean time Bona¬ 

parte was not a little difturbed by partial infurredlions 

of the Italians. Soon after his arrival in Lombardy, 

the inhabitants of Milan and of Pavia had rifen in con¬ 

cert againfl his troops ; but they were reduced to fub- 

jedftion with little bloodihed. In the beginning of July, 

farther infurredlions broke out in the Romagna. The 

infurgents eilablifhed their heaxl quarters at Lugo, and 

re pul fed a party of French cavalry that was fent againft 

them. It was not till Augereau had overcome them, 

on the 6th, in a battle in which he loll 200 men, that 

they could be fubdued. The (laughter of thefe unhappy 

people was very great. Their town was given up to 
pillage, and all found in arms deltroyed. 

The firft part of the month of July was fpent by Bo¬ 

naparte in commencing the liege of Mantua in regular 

form ; and towards the clofe of that month he expedled 

its capture. In this, however, he had ill-calculated the 

immenfe military efforts which Aullria, aided by the 

money of Britain, was capable of making. Twenty 

thouland troops had been fent from the Rhine, and 

other reinforcements were marching towards Italy from 

all quarters; fo that Bonaparte, inllead of being able to 

take Mantua, had fpeedily to defend hi mfelf againfl: the 

force of a fuperior army to his own, that approached 

to raife the fiege, and even threatened to drive him out 

-// Italy. Wurmfer’s army descended from the Tyrol 
Partial fuc-in two divifions. One half of it proceeded along the 
cedes of eaft fide of the lake of Garda, and the other came by 

the well to cut off the retreat of the French, who were 

thus enclofed by the Auftrians. On the 29th of July, 

at three o’clock in the morning, Malfena was driven 

from the llrong poll of La Corona, on the eall of the 

lake, while, at the fame time, 15,000 Auftrians drove 

the French from Salo,and afterwards from Brefcia, with 

*11 the-magazines and hofpitals of Bonaparte’s army. 
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fatal error, however, in the general plan French 

of operations that had been formed by the imperfalifts. Rev 

Their army united was an overmatch for the French ;, 

but they had voluntarily divided it into two parts, pla¬ 

cing Bonaparte between them. The error was inftant- 

ly difeerned, and taken advantage of by their anta- 

goniil. On the night of the 30th, he fuddenly raifed 

the liege of Mantua, and leaving a fmall body of troops 

to keep in check the Imperialifts on that fide, he march¬ 

ed rapidly weftward, and on the firft of Augufl retook 

Brefcia, with the magazines and hofpitals. Having 

the mafs of his army united, Bonaparte lurpalFed his 

antagonifts in numbers wherever he encountered them. 

He prepared to attack the I mperialifts on the 3d at Salo, 

Lonado, and Caftiglione, but was anticipated by them. 

Having formed a large body of his troops into clofe co¬ 

lumns, the Auftrians, who were not yet aware of the na¬ 

ture of his mode of fighting, extended their line to fur- 

round them; a movement which enabled the columns to 

penetrate the Imperial army in all directions, and throw 

it into complete diforder. The French took 4000 pri- 

1J6 
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foners, and 20 pieces of cannon. The Imperial troops He ufde- 

vvere here fo completely defeated, that a confiderablefcated. 
divifion of them having in vain attempted to retreat by 

Salo, which they found occupied by the French, wan¬ 

dered about in fearch of a road by which to efcape ; and 

having next day come to Loriado, they fummoned it 

to fur-render, upon the fuppoltion that the greater part 

of the French army had gone eaftward to encounter 

Wurmfer. This was actually the cafe ; hut it fo hap¬ 

pened, that Bonaparte was in perfon at Lonado with 

only 1200 men. He was fufficiently perplexed by this 
accident ; but having ordered the mefTenger to be 

brought into his prefence, he threatened to dellroy the 
whole divifion for having dared to infult the French 

army, by fummoning its commander in chief to fur- 

render. The ftratagem was fuccefsful. The Imperial 

officers imagined that the whole army was in the place, 

and immediately, with their troops, laid down their 
arms, to the number of 4000 men. 

Such is the account of this tranfa&ion, which we 

have from the partial pen of the panegyriil of Bona¬ 

parte, who writes the hiflory of his campaigns in Italy ; 

but we believe that the General has himfeif affigned 

the true real on of his fuccefs on this oecafion, and 

others, where fuccefs could not be reafonably expe&ed. 

In one of his intercepted letters, Bonaparte informs his 

correfpondent, that the Auftrian armies in Italy colt 

him more money than his own ; and indeed it is not 

within the compafs of fuppofition, that a body of ve¬ 

teran foldiers could have been intimidated to lay down 

their arms by fo vain-glorious a threat as this, had not 

their officers been corrupted by French gold and French 

principles. The ftratagem might have its effeCl upon 

the common foldiers, but it could not pofiibly impofe 

upon their leaders, or upon the mefTenger who fummon¬ 
ed Lonado to furrender. 

On the 5th and 6th, Bonaparte attacked Marfhal 

Wurmfer, and drove him from Pefchiera and the river 

Mincio. O11 the 7th, the Auftrians were compelled to 

quit Verona, and to retire once more to the mountains 

of Tyrol. The conteft, which had lafted more than A-'ah/de* 
fix days, coft the Imperialids more than 20,coo men.feated. 

upwards of 15,000 of whom were made prifoners. A 

part of the Emperor’s troops had been levied in Gal- 

3 G 2 Tcia, 
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French licla, the part of Poland which, in the partition of that 
Revolution,country, had been allotted to Auftria. Thefe men Pel- 

zed the moment of defeat to quit a fervice which they 

difliked, and to go over to the French ; a circumltance 

which greatly fvvelled the lift of prifoncrs. 
It was now neceflary for the French to commence 

the fiege of Mantua anew. The garrifon in their abfcnce 

had deftrox ed their works, and carried into the place 

140 pieces of heavy cannon which they had left behind 

thetn, and procured a confiderable quantity of provi- 

fions. The blockade was renewed; but the French, by 

the lofs of their artillery, were unable to proceed to a 

regular fiege ; and by the beginning of the month of 

September, Marfhal Wurmfer, having received new re¬ 

inforcements, was again enabled to attempt the relief 

of the place. Bonaparte having information of his in¬ 

tended approach, left fufficient troops to keep up the 

blockade, while he advanced northward with his army ; 

and on the 4th of September drove the Auftrians from 

the paftes of St Marco and the city of Roveredo to the 

aSo pafs of Calliano, where they made their principal ftand. 
His matter- Here a battle enfued, in which the French took no lefs 

ly conduthan 5oco prifoners, and entered Trent as conquerors. 

Upon fullering this defeat, Marfhal Wurmfer adopted a 

meafure which cannot be fufficiently approved of. In- 

ftead of retiring before the conqueror, who might have 

driven him to Infpruck, and arrived at a ciitieal mo¬ 

ment at the Danube, where Moreau, after much liefita- 

tion, had only commenced his retreat, he fuddenly 

.threw himfelf with his vanquifhed army into Bafiano, 

upon the flank and rear of Bonaparte, and then advan¬ 

ced by hafty marches towards Mantua. He attempted 

to make a ftand at Baftano on the 8th, but was defeat¬ 

ed, and yoco of his men were taken prifoncrs. He 

had ftill a confiderable body of troops how ever. With 

thefe he pufhed forward ; and having fought different 

fcattered divifions of the French at Cerea, Caftellano, 

and Due Caftello, he effected the paffage of the Adige at 

Porto Legnano, entered Mantua with the wreck of his 

army, amounting to about 4000 infantry and 4500 ca¬ 

valry. In this enterprife the Imperialifts loft altogether 

20,000 men ; but the effe6l of it was, that it fixed Bo¬ 

naparte in Italy, where he was obliged to remain watch¬ 

ing and keeping under blockade the numerous garrifon 

of Mantua. He hoped that its numbers would foon 

reduce it by famine to the neceffity,of a capitulation ; 

but in this he was deceived, as the flefh of the liorfes, 

carried into it by Wurmfer, afforded fubfiftence to the 

troops during a very long period. 

In.the mean time, the fame which their countryman 

Bonaparte gained by thefe vidhories, produced in the 

Corficans a defire to change the Britilh government for 

Corfica re- that of France. They accordingly di 1 playcd fo mu- 

Britain°m tinoUb a that the Britifh Viceroy thought fit to 
and unites ev3cuate the ifiand, which was no longer of any value to 
withFrance.his government after all Italy had, in a great meafure, 

fubmitted to the French. The Imperial fubjects in 

Italy alfo, along with the inhabitant of Bologna, Fer¬ 

rara, and Modena, who were completely corrupted by 

the falfe philofophy of the age, began now to republic 

canife themfelves under the patronage of the French 

general. They ft-nt deputies to a convention, levied 

troops, and aboliPied all orders of nobility. 

The Emperor foon fent into the field a new army to 

attempt the relief of Mantua. In the beginning of 
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November this army advanced under the command of French, 

Field Marfhal Alvinzi, who advanced towards Vizenza Revo!utlon> 

on the eaft, feconded by General Davidovich, who de- 3^J 

feended with another divifion from Tyrol. Alvinzi 

had already crofted the Piava, when he was met by the ^ 

French, and compelled to repafs that river. But Da- partial fuc- 
vidovich, in the mean time, after feveral engagements, ceffes of the 
having fucceeded in driving the French down the Auftrians. 

Adige towards Verona, Bonaparte was under the ne- 

cdfity of concentrating his forces. He now adopted 

his uiual expedient of keeping one divifion of the hollile 

army in check, while he contended with the inafs of his 

forces againft the other. Pie left Vaubois with fome 

troops to detain Davidovich, while he advanced in 

perfon againft Alvinzi, who was now haftening towards 

Verona. He was met, on his way, byr the AuftriaDs at 

the village of Arcole. To feize this village, which could 

not be fpeedily turned on account of a canal, the 

French were under the necefiity of palling a narrow 

bridge in the face of the fire of the Auftrians. They 

made the attempt without fuccefs. Their officers rufh- 

ed to the head of the column, and in vain attempted to 

rally the troops. Generals Verdicr, Bon, Verne, and 

Lalnes, were carried off the field. Augereau advanced 

with a ftandard to the extremity of the bridge, but no¬ 

body followed him. At laft Bonaparte, who in the 

mean time had fent Gnieux with 2000 men to turn the 

village at two miles diftance, haftened to the bridge of 

Arcole. Seizing a ftandard, he advanced at the head 

of the grenadiers, crying, “ Follow yrour general.” 

They accordingly followed him to within 30 yards of 

the bridge, when they were intimidated by the terrible 

fire of the Auftrians ; and their leader found it neceftary 

to retire. Attempting to mount his horfe to rally the 

column, left the Auftrians fhould advance to the pur- 

fuit, he was thrown into a moral’s, while ftill under the 

fire of the troops in the village ; but here he again efca- 

ped, as the Auitrians did not attempt to follow up their 

advantage. 

The village of Arcole was taken towards the even¬ 

ing by Guieux, and afterwards evacuated by the French. 

On the following day (the 16th of November) an ob- 

ftinate conflict enfued in its neighbourhood, at which 

nothing deeilive was accomplished. On the 17th the^heysre 
Auftrians, having prefled impetuoufly forward upon the defeated*, 

centre of the French army, were taken by furprife up¬ 

on their flank by the left wing of the French, which 

had been ftationed for that purpofe in ambufeade. 

Their left wing, however, maintained its ground till 

Bonaparte fent round a party of horfe with twenty-five 

trumpeters to their rear, who, by the noife they made, 

induced the Auftrians to believe themfelves iurrounded, 

and to fly on all tides in confufion. * 

Here again appear evidences of treachery among the 

Auitrian officers, though the battle of Arcole was the 

molt ievere which the French had yet fought in Italy,, 

and extremely fatal to their officers, as well as to a 

multitude of their troops. During its continuance, Da¬ 

vidovich had fucceeded in defeating Vaubois, who was. 

oppofed to him and Rivoli, and the blockade of Man¬ 

tua was actually uncovered for a time. But Bona¬ 

parte now returned, after having driven Alvinzi acrofs 

the Brenta, and the pofitions of Rivoli and La Corona 

were retaken, and Davidovich repulfed into TyroL 

General Wurmfer, however, ftill held out in Mantua 

during 
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during the remaining part of the year ; and the only 

fruit hitherto derived from fo many vi£tories was, that 

the French nation was led to look towards Bonaparte 

as its only invincible commander, upon whom all its 

hopes of conqueft were to depend. 
During thefe military tranfa&ions, Great Britain had 

entered into a negociation with France. In confe¬ 

quence of paflports obtained from the Directory, Lord 

Malmefbury arrived in Paris, and began the negociation 

with De la Croix the minifter for foreign affairs. 1 ho’ 

the Directory could not decently refute to negociate, 

yet they were unwilling ferioufly to conclude a peace 

with Britain. On the other hand, the Britifh miniftry 

have fmee declared that, as individuals, they a&ually 

difapproved of a peace at this time, but that they 

thought it neceffary both to negociate, and even to 

conclude a treaty, if proper terms could be obtained. 

In judging thus, they were certainly right ; for the 

country at large, not feeing the danger of peace, was 

very defirous of it, wfliilft a defperate faction was eon- 

llantiy aferibing the continuance of the war to the cri¬ 

minal obflinacy of the Britifh government. 'The nego¬ 

ciation which was now fet on foot opened the eyes of 

all but thofe who wifhed to fell their country to French 

regicides. Lord Malmefbury propofed, that the prin¬ 

ciple of mutual reftitutions fhould be agreed upon as 

the bafis of the treaty. After much ufeleis altercation, 

and many notes had palled upon this fubjedf, and alio 

upon the queftion, how far Lord Malmefbury could ne¬ 

gociate for the allies of Great Britain, from whom he 

had received no official powers, the Directory at laft 

agreed to the general principle of mutual rertitutions, 

and required that the obje&s of thefe fhould be fpeei- 

fied. Accordingly, the Britifh ambaflador propofed, 

in two memorials, that France fhould relinquifli the 

Auftrian Netherlands, and offered to give up the French 

foreign fettlements in return. An ofler was alfo made 

to reftore a great part of the Dutch foreign poffefTions, 

on condition that the Stadtholder’s ancient authority 

fhould be acknowledged in that country. The Direc¬ 

tory now required Lord Malmefbury to prefent the ul- 

rJdtor Dl" t,matum conditions within twenty four hours. 
On his complaining of this demand, he was informed, 

on the 19th of December, that the Diredory would 

agree to no conditions contrary to the French conftitu- 

tion ; and it was added, that his farther refidence at 

Paris was unneceffaryl 
During this year, Great Britain retained her ufual 

fuperiority by fea. A Britifh fquadron, under Admi- 

GoodHoperal Elphinflon, had taken pofl’eflion of the Dutch fet- 

wuh a tlement at the Cape of Good Hope, on the iftli of 

r, September 170c. This fettltment the Dutch wifhed 

taken by eagerly to recover; and tor this purpole they advanced 
the Britifh. money to enable the French to fit out a fquadron to 

co-operate with them in an attack upon it. The French 

government took the money, but the fquadron was 

never equipped. The Dutch themfelves this year fent 

a fquadron of feven fhipsof war, under Admiral Lucas, 

to attempt to reconquer the Cape; but being no match 

for the Britifh fquadron, and being like wife caught be¬ 

tween two fires, without the poffibility of efcaping, the 

Dutch fleet, without firing a gun, was delivered up to 

the Britifh admiral. 
Notwithflanding the fuperiority of Great Britain by 

fea, the French, towards the clofe of this year, attempt* 
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ed an invafion of Ireland; but the plan was ill con- French 

certed, and, of courfe, unfuccefsful. The whole con- 

du& of it was intrufted to one man, General Hoche,. —v~,j 

and no fecond was prepared to occupy his place in cafe 187 
of any accident. The diiaffe&cd faction with whom Unfuccefs- 

the French meant to co-operate was not warned °f£Ul 

their approach, and the fleet was fent towards a quarter ^eneh on 
of the country where the people were little diipofed, Ireland, 

or, at lead, by no means prepared to receive them. 

Eighteen fhips of the line, thirteen frigates, twelve 

floops, and fume traiifports, having 25,0:0 land forces 

on board, were employed in this expedition. When 

about to fail, it was detained for fome time by a muti¬ 

ny which arofe in confequence of the enliftment of about 

1,200 galley flaves. 'The fleet failed on the 10th of 

December ; but a fhip of the line was loft in going out 

of B’*eft, and fume of the reft were damaged. The 

frigate in which the commander in chief had embarked 

was feparated from the fleet in a gale of wind ; and the 

confequence was, that when the greater pait of the 

fleet arrived at Bantry Bay, on the welt coaft of Ire¬ 

land, nobody had inftruCtions how to proceed. The 

troops and their officers wifhed to land, but the admi¬ 

ral, Bouvet, refufed to comply with their requeft. Ha¬ 

ving remained feveral days upon the coaft, he laiiul for 

France, and arrived at Breft with a part of the fleet on 

the 31ft of December. General Hoehe did not reach 

Bantry Bay till it was too late, and therefore could not 

land. The fleet fuflered great Ioffes in its return. One 

fliip of the line and two frigates foundered at fea, a fri¬ 

gate wras taken by the Britifh, and a fliip of the line, 

after an engagement with two-Britifh fhips, was run 

afhore to prevent her being captured. 

At the commencement of the year 1797, the Arch- J797* 

duke Charles was ftill occupied in the reduction of 

Kehl, and of the French fortifications oppofite to Hu- 

ningen. Moreau ftill commanded the army that oppo- 

fed the Archduke ; but General Hoche, after his re¬ 

turn from the expedition to Ireland, was appointed to 

fucceed Jourdan on the Lower Rhine. Bonaparte was 

ftill engaged in the blockade of Mantua, while the Auf- 

trlan government was making vaft efforts to recruit the 

army of Alvinzi after its defeat at Arcole, and to en¬ 

able that General to make a lari and defperate effort for 

the relief of Mantua. The young men of Vienna were 

urged to give their affiftanee on this important occa- 

lion, and 6000 of them marched into Italy as volun¬ 

teers. Alvinzi’s army amounted now to nearly 50,000 

men ; and he.commenced his operations on the 8th of *88 

January, by fkirmilhing along the whole of the French^<^es 

line from below Porto Legnago upwards, to La Co-ftrjans/ 

rona near the Lake Garda, lie continued for fome 

days to alarm the French at all points, and thus to 

conceal the plan of his future efforts. On the 10th 

Bonaparte was ftill at Bologna, on the other iide of 

Mantua, taking precautions againft the efcapeof Wui in¬ 

fer by that quarter, which, from an intercepted letter, 

he had learned was in contemplation. Being now in¬ 

formed of the approach of the Auftrian army, he lia- 

ftened to Mantua, and from thence to Verona, which 

was the centre of the line of his army that oppofed 

Alvinzi. He arrived at Verona on the morning of the 

12th ; but as the Auftrians continued to make their at¬ 

tacks upon all quarters at once, he was unable to pene¬ 

trate the defign of their leader. At laft, on the 13th*. 
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the efforts of the Auftrians began to aiTume a more for- 

> midable afpedl on the lower part of his line near Porto 

Legnago ; but on the evening of the fame day he re¬ 

ceived intelligence, that the upper extremity of his line, 

where Joubert commanded, had been attacked by fuch 

an iinmenfe fupeviority of numbers, that there could be 

no doubt that the greatelt number of the Imperial 

troops was concentrated there. The pod of La Coro¬ 

na had even been forced, and Joubert compelled to 

withdraw to Rivoli, which he alfo abandoned. 

The Auftrians ftill perfifted in their unfortunate plan 
of dividing their army, that they might have two chan¬ 

ces of fuecefs. "Feu thoufand chofen troops, among 

whom were the Vienna volunteers, were deftined under 

General Provera to penetrate to Mantua by Porto Leg- 

liago, at the lower extremity of the French line; while 

Alvinzi in perfon advanced with the mafs of the army 

againft Joubert at its other extremity. On the 13th 

all went well; Joubert was compelled to retreat; and 

he was fo lituated, that the eafy capture of his whole 

divifion on the following day appeared a very probable 
event. 

Bonaparte, in the mean time, having learned the 

(late of affairs, left Verona in the evening of the 13th, 

having firft ordered the whole centre of his army under 

Maffena to follow him to the neighbourhood of Rivoli 

with all poffible fpeed. Here he fpent the night with 

his officers in arranging the order of battle for next 

day, and in occupying proper portions. At day-break 

of the 14th the attack was begun by Joubert’s divifion, 

to the no fmall furprife of the Imperialifts, who were 

not aware of the arrival of Bonaparte with reinforce¬ 

ments. The battle, however, was long and obftinate. 

The fuperiority of numbers on the fide of the Auftrians 
enabled them to defeat all the efforts of the French to 

turn their divifions. They at laft fucceeded in driving 

back upon the centre the two wings of the French ar¬ 

my in confiderable diforder. Alvinzi now attacked the 

centre, which fcarcely maintained its pofition ; and the 

Auftrian wings advancing on both fides, completely 

furrounded the French army. The victory feemed al¬ 

ready won ; and it is Paid that Alvinzi difpatched a 

courier to Vienna to announce the approaching capture 

of Bonaparte and his army. Bonaparte indeed confi- 

dcred his own fituation as very alarming ; and is faid to 

have meditated his efcape acrofs the Auftrian right 

wing. From the nature of his order of battle, his 

troops had rather been concentrated than fcattered by 

the repulfe they had received, and it was therefore ftill 

in his power to make a defperate effort. Having form¬ 

ed three ftrong columns, he fent them againft the Au¬ 

ftrian right wing. They fucceeded in penetrating it 

at different points ; and it fled in fuch confufion, that 

having encountered a party of French that had not ar- 

| IlEV 
rived in time to join the body of the army, 4000 Auf- French 

trians laid down their arms in a panic, and furrendered Evolution, 
tkemfelves prifouers of war. Night put an end to any I797* 

farther cent eft ; but Bonaparte, confidering this quarter 290" 

of his line as no longer in danger, departed to oppofe Andarede* 
General Provera, having Joubert to profecute the vic-featcd* 
tory now gained. This fervice he performed with great 

fuecefs. A detachment under General Murat having 

marched all the night of the 14th after the battle, 

feized Montebaldo in the rear of the pofition at Co¬ 

rona, to which a confiderable divifion of the Auftrians 

had retreated, while Joubert, next morning, attacked 

them in front. Finding themfelves furrounded, they 
foon fell into confufion. Six thoufand men were made 

prifouers, many were drowned in attempting to crofs 
the Adige, and the remainder fled to Tyrol. 

During this fanguinary conteft on the upper part of 

the Adige, General Provera had forced his paffage a- 

crofs the lower part of that river at Angiara near Porto 

Legnago, and compelled the French General Guieux 

to retire to Roneo. Augereau cclle&ed all the troops 

in the neighbourhood, and marched to attack Provera ; 

but as lie haftened towards Mantua, Augereau could 

only come up with his rear ; of which, after an engage¬ 

ment, he took 2000 prifoners. On the 15th, however. 

General Provera arrived in the vicinity of Mantua. The 
city, which ftands in a lake, was blockaded at the two 

points, by which it has accefs to the main-land called 

St George and La Favorite. Alvinzi was to have form¬ 

ed his junction with Provera at the poft of St George. 

Receiving no intelligence of him, General Provera fum- 

moned the French commander here to furrender; and 

on his refufal, endeavoured to carry the pofition by af- 

fault. Having failed in this attempt, he turned his at¬ 

tention towards the poft of La Favorite, which he at¬ 

tacked on the morning of the 16th : while Wurmfer, 

who had perceived his arrival, advanced with the troops 
of the garrifon againft the fame point. But by this 

time Bonaparte had arrived with reinforcements. Ge¬ 

neral Wurmfe- was repulfed(B); and Provera being com¬ 

pletely furrounded by the French, was under the necef- 

fity of furrendering himfelf with his troops prifoners of 

war. The refult of all thefe battles at Rivoli and Man¬ 

tua was the capture of 23,000 prifoners and 60 pieces 

of cannon ; and thus four Imperial armies had periflied 

in Italy in the attempt to preferve Mantua. The cap¬ 

ture of this city, however, was now inevitable, in con- 

fequence of famine. It furrendered by capitulation on Manwa 

the 2d of February. Bonoparte on this occafion en-furrenders.' 
deavoured to acquire the reputation of humanity. To 

allow the French emigrants in the garrifon to efcape, 

he confented to an article in the capitulation that Ge. 

neral Wurmfer fliould be allowed to feledt and carry 

out of the garrifon 700 men, who were not to be exa- 

_____ mined 

(b) Marffial Wurmfer had before this time begun to ftifpeft that his plans were betrayed to the enemy. When 

he refolved to make his laft fally to co-operate with Alvinzi, he kept his plan to himfelf; and in the morning of 

that day on which the army was to march out, he gave to each of the generals commanding the divifions (which 

we think were feven) his orders in a fealed packet. The troops marched at the hour fixed on, in fo many divi- 

fions ; and they were inftantly attacked at all points by the enemy. Upon this the old General faid to a Britiffi 

officer of high rank, who was with him in the fortrefs, We are betrayed, make your efcape by any means that you 

can. This anecdote was communicated to us through a channel which leaves no doubt of its truth in our own 

minds ; but not being authorifed to give the names of our informers, we thought it not right to infert it in the 
text. Its truth or falfehood may be eafily afeertained. 
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French mined nor confidered as prifoners ; and the General 

Revo'ution,|u*mfelf was allowed to depart unconditionally. 

. , In the meanwhile, the Pope, who of all the Euro- 

zqi pean princes had the belt reafon for difliking the French 

The Pope caufe, uncautioufly perfevered in hoftility, in the hope 
perfeveres that fome one of the Imperial armies might fucceed in 

driving Bonaparte from Italy. Having recovered from 

the panic which induced him to folicit an armidfee 

when the French fird entered Lombardy, he had avoid¬ 

ed concluding a treaty of peace, and attempted to enter 

into a clofe alliance with the court of Vienna. He 

procured officers to be fent from thence to take the 

command of his troops, and flattered himfelf with the 

vain hope of being able to make an important diverfion 
in favour of the Imperial troops. 

As the Emperor and the French were both prepa¬ 

ring with all poffible fpeed to renew their bloody con- 

ted on the frontiers of Germany, it was of importance 

to Bonaparte to leave all Italy in peace on his rear. On 

the 1 ft of February he fent a divifion of his troops un¬ 

der General Vi&or, along with what was called the 

Lombard Legion, confiding of Italians, to enter the ter¬ 

ritory of the Pope ; and upon the furrender of Mantua 

Bonaparte followed in perfon. The troops of his Ho. 

Jinefs made feeble refiftance. The new raifed Lombard 

legion was made to try its valour againft them on the 

river Senis on the 2d. After florming their entrench- 

293 merits, it took their cannon and 1000 of themfelves pri- 

But is con- foners. Urbino, Ancona, and Loretto, fucceffively fell 
quered. an eafy prey to the French. From the chapel at Lo¬ 

retto the papal General Colli had carried mofl of the 

treafure ; but the French flill found gold and diver ar¬ 

ticles worth 1,020,000 of livres, and the image of the 

virgin was conveyed as a curiofity to Paris. Bonaparte 

now proceeded through Macerata to Tolentino. He 

was here met by a mcifenger from the Pope with offers 

of peace, and concluded a treaty with his Holinefs on 

the 19th. By this treaty the conditions of the armi- 

flice were confirmed ; and in addition to the payments 

then dipulated, the Pope promifed to pay 15,000,000 

of livrer, and to deliver 800 cavalry horfes, with as ma¬ 

ny draught horfes and oxen. He alfo engaged to pay 

300,-00 livres to the family of the French envoy Baf- 

feville, who had been murdered at Rome, and to apo- 

logife by his minider at Paris for that event. 

294 The French had been fo unfuccefsful in their late ir- 

i^inforce^ ^P^011 int0 Germany, through Swabia and Franconia, 
that they now refolved to make their principal effort 

from Italy under Bonaparte. For this purpofe, the 

Directory detached great bodies of the veteran troops 

that had fobght under Moreau as fecretly as poffible 

through Savoy into Italy. The court of Vienna, how¬ 

ever, was aware of the approaching danger, and gave 

the command on the fide of Italy to the Archduke 

Charles, who of all their military leaders had alone of 

late been fuccefsful againd the French. He brought 

along with him his bed troops from the Rhine, and 

numerous levies were endeavoured to be made in all the 
hereditary dates for his farther fupport. The war was 

now about to be carried into new territories, on which 

the lioufe of Audria had fcarcely hitherto beheld a foe. 

Itwasneceffary that Bonaparte ffould onee more attempt 

to fcale the fummit of the Alps. This immenfe chain 

of mountains, which takfcs its rife in the vicinity of Tou¬ 

lon, at firft dretches northward under the names of 
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Piedmont and Savoy. It then runs towards the ead, French 
forming the countries of Switzerland, Tyrol, Carinthia, Revolution, 

and Carniola. The three lad of thefe, palling along t 179?‘ , 

the head of the Adriatic, form the frontier in this quar¬ 

ter of the hereditary dates of Audria. Between the 

mountains and the fea lies the level and fertile tradf of 

territory which belonged to Venice. It is eroded by 

many large dreams, which are fed by the melting 

fnows of the Alps, and vvhofe nature is this, that they 

are greated in fummer, and that their waters diminilh 
during the frods of winter. 

The council of war at Vienna now committed an im- Blunder of 
portant error in the plan of defence which it adopted. Court 

Indead of making a dand in the defiles of the moun-0* VieDna’' 

tains, the Archduke was fent down into the plain to 

defend the paffages of the rivers. War is effentially an 

offenfive art. Whatever the general purpofe of hofti- 

lity may be, it is always conducted with mod fuccefs 

when the detail of its operations is fo managed as to 

affume the form of enterprife and of vigorous attack. 

Tbisarifes not from any thing in the nature of the art 

of war, but from the immutable conditution of the hu¬ 

man character. The drength of men who are fixed 

without motion in a particular fpot, is fubdued by the 

depreffing paffion of fear, and by the defpair of accom- 

pliihing any important objed ; whereas, when urged to 

action and to enterprife, their energy is increased by 

hope, and by that prefumption of their own fuperiority 

which all men readily entertain. Hence we have fo few 

indances in hidory of nations fuccefsfully defended by 

rivers or extenlive fortilied lines ; whereas mountainous 

countries have ufnally fet bounds to the progrefs of ar¬ 

mies. In fuch lituations, the defending party can al¬ 

ways a£l upon the offenfive. He finds his adverfaries 

divided, by their fituation, into final! parties. He hopes 

to vanquifli them in detail, and he acquires drength and 
courage from the profpeel of fuccefs. 

While Bonaparte was advancing into the territory 

of the Pope, the Audrian army was arranging itfelf 

along the eadern bank of the Piava. The French 

were on the oppolite bank, ami Bonaparte hahened to 

join them after he had concluded his treaty with the 

Tope. The beginning of March was fpent in prepa¬ 

rations ; but at lad the troops advanced, that the point 

of refidance might be difeovered. Having eroded thep^^ct- 

Piava on the » 2ch of March, the Audrians retired, fkir- the French 
miffing for fome days till they had eroded the Taglia-army, 

mento, where they made a dand with their whole force. 

Early on the 17th the French army arrived at Valva- 

fone, on the oppofite bank ; and after fome hefitation, 

refolved to force the paflage of the river. To have ac- 

complifhed this object very fpeedily would have been 

difficult, had not a recent frod diminiflied the dream, 

by which means the French were enabled to crofs it in 

the face of the enemy in columns at various points. 
The army of Bonaparte was now in three divifions. 

Joubert, with the left wing, advanced along the courfe 

of the Adige into Tyrol, and wao ordered to crofs over 

from thence, and to defeend along the valley of the ri¬ 

ver Drave, which is beyond the highed chain of what 

the Romans called the None Nips. Maffena, with the 

centre, after eroding the fagliamento, advanced into 

the defiles of thefe mountains; while the right divifion, 

which was attended by Bonaparte in perfon, proceeded 

along the coad of the Adriatic. 

E 423 I 
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French After forcing the pafiage of the Tagliamento on the 

Revolution, 1?thj the French had eafily defeated the Auftrians 

1 1; J7.*. i on the oppofite bank, and compelled them everywhere 

to retreat. The other rivers were eafily palled; and 

on the 19th, the town of Gradifca, on the river Li- 

fonzo, fui rt ndered to the right wing of the army, and 

its garrifon, amounting to 3000 meu, were made pri 

foners of war. On the 7 lit Goritz was entered by the 

fame divifion, who found there the principal Auftrian 

magazines and liofpitals. Trie lie was entered on the 

23d ; and the French fent off in waggons, irom the 

quickfilver mines of Ydria, materials worth 2,000,000 

of livres. I11 the mean time, the Auftrians, in their 

liafly retreat, entangled themfelves and their baggage 

among the mountains. On the 24th, a large body of 

them was hemmed in between Maffena, who had reach¬ 

ed Tarvis, and a part of the French right wing under 

Guieux. Reinforcements, however, having found means 

197 to reach them from the Archduke’s head quarters at 
The Au- Clagenfni t, they hazarded an engagement on thefollow- 

fcated in& day> ^ut were defeated, with the lofs of 5000 ta¬ 
ken prifoners, and 400 waggons loaded with baggage. 

The French left wing under Joubert, Baraguay D’Hil- 

licrs, and Delmas, was equally fuccefsful. On the 
banks of the Lavis, after an obftinate engagement, 

4000 Auftrians were taken; and thereafter at Clauzen 

they were again defeated, with the lofs of J50G taken 

prifoners. Having entered firixen, this divifion turned 

eaftward, and defeended the valley of the Drave to¬ 

wards Clagenfurt, the capital of Carinthia, where it \vas 

met by General Maffena ; the Archduke, after a flight 

conteft, having evacuated the place, and advanced far 

ther towards the capital of the empire, which was now 

ferioufly menaced, and in which great confternation 

Wonderful prevailed. In 15 days Bonaparte had taken 20,000 

fuccefs of prifoners, and croffed the Alps ; and though the coun- 
Bonaparte. try ^.jjj pref0ljted fome difficulties, there was no forti¬ 

fied place capable of refitting his progrefs towards Vi¬ 

enna. He did not, however, coniidcr his own fituation 

as deftitute of hazard, and feized the prefent moment 

of unbounded fuccefs to make propofals of peace. On 

the 3 1 ft of March he fent a letter to the Archduke, in 

which he deprieated the ufelefs prolongation of the 

war, and intreated him to interpofe his good offices to 

put a flop to its farther ravages. But this prince, who 

feefns to have doubted his own influence at the court of 

Vienna, returned a cold anfwer, ftating, that it belong¬ 

ed not to him to inveftigate the principles 011 which the 

war was carried on, and that he had no powers to ne- 

gociate. 
-299 The Auftrian chiefs made a laft effort, by railing the 

Partial fuc-peafants of the Tyrol in a mafs to embarrafs the rear of 
ceffcsof the tpe French. They accordingly gained fome iuecefles 
An nans. un(jer QenenJ Laudohu, and drove out the French 

troops that had been left at Botzen and Brixen. The 

inhabitants of the Venetian Hates alfo rofe againft the 

troops that regained in their country ; and being join¬ 

ed by ten regimentsof Sclavonians, which had been in the 

pay of the government of Venice, they put the French 

to death wherever they were found, without excepting 

the fick in tliev liofpitals, of whom 500 were maffacred 

at Verona. A party of Imperialifts alfo drove the 

French garrifon out of Triefte, and thus attempted to 

furround the invading army. Bonaparte, however, 

'knew that the court of Vienna muft be at leaft as much French 
emburraifed as himfelf. His army amounted to 95,000 devolution, 

men. It had hitherto proved irrefiflible; and the Auf- *, 1 '^7‘ 

trians knew, that to furround was not to conquer it. 

Fie therefore perlifted in advancing. On the 2d of 

April he fuceeeded in forcing the ftrong defiles be¬ 

tween Frcifach and Newmark, after a bloody battle, in 

which he took 600 prifoners. On the 4th, his advan¬ 

ced guard reached Hunfmark, where the Auftrians 

were again defeated ; and his army occupied Kinten- 300 

feld, Muran, and Judenbourg. Thefe advantages com- The Au. 

pelled the Auftrian cabinet to treat for peace, as there <lrian cabl‘* 

was no longer any point at which the Archduke’s army j?et t)reac* 

could hope to make a (land till it came to the moun- 0rpWCC’ 

tains in the vicinity of Vienna. Meaiures were taken 

for removing the public treafure and efteti:s into Hun¬ 

gary, while Generals Bellegarde and Morveld were fent 

to requeft from Bonaparte a fufpenfion of hoftilities. 

On being fullered to take poffcffion of Gratz and Leo- 

ben, within little more than 50 miles of Vienna, he 

confented, on the 7th of April, to an armiftice, which 

was only to endure till the night of the 13th, but was 

afterwards renewed for a longer period. It was fol¬ 

lowed on the 19th by a preliminary treaty, figned at 

Leoben ; by which it was agreed that the Auftrian Ne¬ 

therlands Ihould belong to France, and that the new 

republic in Lombardy ffiould continue under the name 

of the Cijalpinc Republic, and ffiould include the Mila- 

nefe, the duchy of Mantua, and the territories of Mo¬ 

dena, Ferrar, and Bologna. There is reafon to fuf- 

pedl that fomething hoitile to the independence of Ve¬ 

nice was here alfo ftipulated. Bonaparte agreed to Unjuft1 
withdraw without delay into Italy, on receiving fub-and cruel 

fiftence for his army during its march ; and it was re-con(fu(^ 

folved, that all farther difputes ffiould be afterwards £°IiaFartc» 

fettled by a definitive treaty of piace. On his return 

lie aceufed the Venetian government of connivance at 

the infiirre&ion which had taken place againft the French 

in his abfence ; And having feized their city and whole 

territory, he difl'olved that ancient and lingular, but 
now feeble, ariftocraey. 

While Bonaparte was advancing towards Vienna, the 

French armies on the Rhine had begun to prefs upon 

the Auftrians, to prevent farther reinforcements from 

being fent againft him from that quarter. The Au- 

ftrians offered an anniftice ; but as the French demand¬ 

ed the fort refs of Ehrenbreitftein as the price of it, 

both parties prepared for a&ion. The left wing of the 

army of General Hoche advanced rapidly from Duflel- 

dorf, while the centre and right wing crofted the Rhine 

near Coblentz. The Auftrians under General Wer-Suc(J£eg 0£ 

necht retreated to the Lahn, where they waited the ar. the French 

rival of the French. Here a violent conteft enfued onon the 

the 1 8th of April, in which 4000 Auftrians were ta-^^ne* 

ken prifoners. The French took poffeffion of Wetz- 

laer, and drove their antagonifts to the gates of Franc- 

fort. In the mean time, General Moreau, on the Up¬ 

per Rhine, forced the pafiage of the river near Straf- 

burg, and attacked the village of Dierffieim, of which 

he at laft retained pofTeffion, after having been more 

than once driven out, and the village nearly deftroyed. 

The following day, howeve^-the Auftrians renewed the 

attack, and forced the French for fome time to give 

way ; but powerful reinforcements having croffed the 

river. 
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French river, the French were at lafl enabled to renew ■.*„ 

Revolution, [)attje W1*th fuch vigour, that they took Fort Kehl, to 

l7f>7‘ gether with 5000 prifoners. The Imperialills in this 

quarter were now purfued towards the Danube ; when 

aU military operations were fuddenly arrefted by mef- 

fengers fent through Germany by the Archduke Charles 

and Bonaparte, announcing that peace was concluded. 

Thefe meflengers found the army of Hoche violently 

attacking Francfort on the Maine, which General Wer- 

nccht was endeavouring to defend. The news was dif- 

fufed in an inflant through both armies; and the con¬ 

tending troops, throwing afide their weapons, congra¬ 
tulated each other upon the event. 

France now held a very elevated rank, and a formi- 

dable charader, among the nations of Europe. Spain, 
t is peuo Italy, and Holland, were held in dependence ; while 

her vi&orious armies had compelled the laii continen¬ 

tal member of the coalition to accept of peace from an 

army that approached his capital. Had the Auftrian 

officers been faithful, and the court of Vienna lefs fel- 

fifh, fubfequent events have indeed (hewn that tiie affairs 

of the Emperor were not yet defparate, and that Bo¬ 

naparte was not that invincible hero which his rapid 
fucceffes gave fome reafon to fuppofe him. After the 

perufal of his letters from Egypt, his vidories lofe 

much of their brilliancy ; nor does any adtiou, or all 

the adions of his life, difplay fuch military /kill, as the 

retreat of Moreau through Swabia, when preffed on the 

rear by a victorious army, and furrounded 011 all hands 

by an incenfed populace. But Bonaparte had been 

fuccefsful ; the Archduke knew not whom to trufl: 

there is reafon to believe that his plans were continual¬ 

ly thwarted by a corrupt council at home ; and the 

court of Vienna was bribed to make a peace. Of all 

the enemies of the French revolution, Britain alone re¬ 

mained in hoftility. From her command of the ocean, 

•flie was enabled indeed to retain the feeble Hate of Por¬ 

tugal, attached to her caufe; but on land, fuch was the 

terrible energy of France, that, with this exception, 

which feemed only to exill by tolerance, the Britifh 

trading veffels were excluded, by her influence, from 

all approach to the continent, from the Elbe to the A- 

driatic ; and the Britifh government was once more in¬ 

duced, in thefe circnmflances, to try the effed of a new 

negociation. All thefe external advantages, however, 

were ipeedily loll by the French nation ; and it feem¬ 

ed the unhappy defiiny of this people to be conflantly 

deprived of the fruits of all their fufferings, and their 

courage, by *the turbulence of their domeflic fadions, 

and the profligacy and unprincipled condud of their 
rulers.. 

A ferious conteft between the executive power and 

the legiflature was now approaching. We already re¬ 

marked, that the Directory was originally feleded by 

thofe men who had been the affiliates of Robefpierre ; 

and though deferted of late by fome of the more vio¬ 

lent fpirits, who were termed Anarchijls> it was ftill 

confidered as the head of the Mountain party. By the 

vi&ory obtained over .the fedions of Paris on the 5th 
of October, all oppofition had been fet at defiance for 

a time ; but.the nation at large had never been recon¬ 

ciled to thefe men. The period now arrived when a 

third of the legiflative body was to be changed. On 
the 19th of May, Letourneur went out of the Diredo- 

ty by lot. On the 20th, the new third took their 
Suppl. Vox.. II. Part II. 
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the feats in the Councils, a third of their predeceflbrs ha- French 

ving evacuated their feats by lot ; aud on the following 

flay, Barthelemi, the ambaffador to Switzerland, was i;v7* 
chofen to fucceed Letourneur in the Directory. The 

eledion of the members of the new third had almoit 

entirely fallen upon men who were underRood to be 

hoftile to the Directory. Many Generals out of em¬ 

ployment were chofen f fuch as Pichegru, Jourdan, and 

Willot, and many reprefentativcs'of the families of the 
ancient nobility who had not emigrated (among whom 

was the Prince of Conti) were now elected into the 

legislature.. The moderate or oppofition party in the 

two Councils now pofLflld a complete majority. Car¬ 

not and Barthelemi were underflood to be favourable 

to them in the Dircdory ; the former having made his 

peace with them, and the latter being eilablifhed by 

themfclves. 1 he eflcd of this change 111 tiic llate or 
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tlie Councils ipeedily appeared in their adopting every 

mcafure that could cinbanals the Directory, or call 

odium upon the Mountain party, and alter the Hate of 
things which it had tilabliflud. 

On the 14th of June, Gilbert Defmolieres brought 

forward a report from a committee upon the ftate of 

the finances ; in which he exhibited and reprobated in 

the flrongelt terms the prodigality of the Diredory, 

and the profufion and rapacity of its agents. On the 

18th the fame committee propofed a new plan of fi¬ 

nance, the objed of which was to deprive the Direc¬ 

tory of any (hare in the adminiftration of the public 

money. In the mean time, on the 17th of the fame 

month, Camille Jourdan had prefented a long report on 

the fubjed of religion ; in which he endeavoured to 

demon It rate the impropriety of prohibiting the public 
difplay of its ceremonies, and the injuflice of the perfe- 

cution which its mini Hers had undergone for refilling 

to take oaths prtferibed by the legiflatute. This re¬ 

port was afterwards, on the 15th of July, followed up 

in the Council of Five Hundred, by a decree, repeal¬ 

ing all the laws againft refradory pridls, or which affi- 

milated them to emigrants. O11 the following day, an¬ 

other decree, requiring from them a ueciaratiou of fi¬ 

delity to the confhtution, could only be carried by a 

majority of 210 againll 204. A propofal was 

brought forward in the Council of Five Hundred by fares of the 
Einery, a new member, to repeal the laws which cou-Councils, 
fife a ted the property of emigrants, and to allow their 

relations to fucceed to them as if they had died at the 

period of their emigration. Thofe who had fled into 

foreign countries from Toulon and other places, during 

the reign of terror, were alfo encouraged to return, and 

allowed to exped that their names would be erazed 

from the lid of emigrants. The conduct of the Di¬ 

redory towards foieign powers was attacked on diffe¬ 

rent occalions ; and Dumoullard propofed the appoint¬ 

ment of a committee to enquire into the external rela¬ 

tions-of the republic. This was a delicate fubjed ; as 

it involved the charader of the armies and their leaders, 

and as it might fubvert the interefts of the Diredory 

with fome of their friends,of the Mountain party. The 

Venetian republic, though a neutral ftate, had been 

overturned by Bonaparte on account of a popular in- 

furredion, for which the government apologifed. Little 

account had been given of the immenfe fums of money 

that had been levied in Italy. The armies in the pre¬ 

ceding year had entered Germany in the charader of 

3 H plunderers $ 
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French plunderers ; which had difgufted all thofe in that co un¬ 

it evolution,^., ^vho had once heen friendly to their caufcj and 

. 1797- longed for their arrival. The Direftory, at the fame 

V time, ir.ftead of encouraging the progrefs of revolution, 

which the Jacobins eagerly defined, had fuddenly made 

■ peace with the German princes, upon receiving pecu- 

niary contributions, which were left to be exacted ac¬ 

cording to the ancient laws of the diflerent Hates (which 
exempt the nobles and the clergy) and thus fell hea- 

vieft upon thofe very perfons who had cherifhed the 

new republican principles. 
The difeuffion of tbefe fubjefts brought the majority 

of the Diredtory and of the Councils into a ftate of 

complete lioftilitv. Both parties refolved to violate the 

conftitution, under the pretence of preferving it. The 

one wifhed to change the Dire&ory before the time 

preferibed by law, and the other to deprive of their 

feats a great number of the new legiflator6 eledled by 
the people. Barras was the moft obnoxious of the di¬ 

rectors ; and an attempt was made to deprive him of 

his office, upon the footing that, lie was lefs than 40 

■years of age. But his colleagues all'cited that he was 

born in the year 1755 ; and as no proof to the con¬ 
trary could be brought, this abortive attempt ferved on¬ 

ly Hill farther to irritate the contending parties, and 

they began to prepare for more effectual meafures. 

Had not force been fpeedily ufed on the fide of the 

o8 Directory, the Councils muH naturally have prevailed. 

Their po- The majority of the people confided in them. I he 
puUrity. national purfe was in their hands ; and they hoped to 

fubdue the Direftory, as the confiitucnt afiembly had 

done the king, by avoiding to vote the necelTary fup- 

plies. They could enaft what laws they pleafed. They 

had not indeed the command of the armies ; but to re¬ 

medy their weaknefs in this refpetf, General Pichegrn, 

on the 20th of July, prefented a plan for reorganifing 

the national guard, and placing it more at the dtfpofal 

t-f the Councils, by depriving the Diredory of the no- 

ruination of the officers. 
In the mean time the Diredory was by no means 

deftittite of adherents. 1 he refolutions of the Councils 

in favour of the priefts, and the relations of emigrants, 

looked fo like a defertion of former maxims, that many 
perfons expeded an immediate counter.revolution. The 

royalifts gained courage, and a multitude of journals or 

riewfipapers, favourable to their caufe, began to be pub- 

lilhed. Emigrants obtained paflports, and haftened to 

Paris in the hope of being ftruck off the lift, upon al¬ 

leging that they fled to avoid profeription during the 

power of the Jacobins. The effed of all this was, that 

the purchafers of national property, and thofe who had 

■become rich by the revolution, were alarmed. The 

whole Mountain party, and all thofe who had been 

adive in oppofitioJi to royalty, rallied round the Direc¬ 

tory. The armies, whofe chiefs found themfelves in¬ 

volved in fome of the accufations brought again ft that 

body, fent addreffcs, in which they declared their refo- 

lution to fupport its power. The Councils declared 

thefe addreffes, which the Diredory had received from 

armed bodies, unconftitutional, and procured counter- 

ad dreffes from different departments. At -laft the par¬ 

tisans of the two contending powers began to diflin~ 

guifh themfelves in Paris by their drefs, and every thing 

prefaged an approaching appeal to ‘force. On the 20th 

of July the Councils received intelligence that a divi- 
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fion of the army of General Hoche had advanced with- French 

in a few leagues of Paris ; whereas, by the conftitution, 1cv° u*lon» 

the Diredory incurred the penalty of ten years impri-t-Vj 

fonment if it authorifed troops to approach nearer to the 

refidence of the legiflative body than twelve leagues, 

without its own content. An explanation of this event 

was immediately demanded. The Diredory denied that 

they had ordered the march, and aferibed it to a miftake 

of the officer by whom it was conduded. Their explana¬ 

tion was treated with contempt, and much angry debate 

took place in the Councils concerning it; the Diredory 

all the while conduding themfelves with much teeming 

moderation, and even fubmiffivenefs. In the mean time ^ 

their antagonifts aded a very undecided part. . Theyp^e oirec» 
long hoped to gain Lareveillere Lepaux to their fide ;tc>ry vifto. 

in which cafe they would have had a majority in theriou$- 

Diredory. This vain expedation rendered their coil- 

dud indccifive. At length the majority of the Direc¬ 

tory procured an addrefs of adherence from the fuburb 

St Antoine, which in all the tempeftuous days of the 

revolution had been the rallying point of the Mountain 

party. Encouraged by this addrefs, they proceeded to 

immediate adion. General Augereau had been fent 

from Italy under pretence of prefenting fome Auftrian 

ftandards to the Diredory, and he was employed as 

their tool upon this occafion. They commanded the 

garrifon of Paris, and they had managed to bring over 

to their party the foldiers compofmg the guard of the 

two councils. Before day-break, on the morning of the 

4th, Augereau furrounded the Thuilleries with a divi¬ 

sion of the troops. The guard of the Councils refufed 

to refill, and their commander, Kamel, was taken pri- 

foner. Having entered the hall, he found Pichegru and 

other twelve of the chiefs of the oppofite party fitting 

in confutation, and immediately fent them prifoners to 

the Temple. Some other obnoxious members of the 

Councils werealfo put under arrtft. The diredor Car¬ 

not had made his efcape on the preceding evening, but 

Barthelemi remained, and was imprifoned. 

All this was accamplifhed without noife, and in an in- 

ftant. Many members of the Councils, when they came 

to the hall at the ufual hour were furprifed to find that 

feals were put upon the doors, and that they could not 

obtain admittance. They were invited, however, to go 

to the Surgeons Hall .and the theatre of the Odeon, 

where they were told the Diredory had appointed the 

Councils to affemble. At thefe places, about forty of 

the Council of Ancients, and double that number of the 

other Council, affemhled about noon, arvdTent to de¬ 

mand from the Diredory an account of the proceed¬ 

ings of the morning. They received an anfwer, decla¬ 

ring, that what had heen done was neceffary to the 

fa 1 vat ion of the Republic, and congratulating the Coun- 3 J0 

cils on ibelr efcape from the machinations of royal- pretended 
ifts. Being ftill at a lofs how to ad, the CouncilconTpirac* 

of Five Hundred appointed a committee of four mem¬ 

bers (of whom Sieyes was one) to report upon the 
meafures to be adopted. On the following day Boullay 

de la Meurth prefented a report from this committee, 

in which he announced, that a vaft royalift crmfpiracy., 

whofe centre was in the bofom of the Councils, had 

been formed to .overturn the conftitution, but that it 

had been baffled by the wifdom and adivity of the Di- 

redory. The report concluded, by propofing the im¬ 
mediate tranfparUtion of the coafpiraiors without a 

trial 
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French trial. Accordingly, thefe degraded reprefentative bo- 
ftevolucion.bies proceeded, after fome debate, on hearing the names 

*797* of the accufed perfons read over, to vote the tranfpor- 

J tation to Guiana in South America, of fifty-three of 

their own members, and twelve other perfons, among 

whom were the dire&ors Carnot and Barthelemi. They 

annulled the ele&ions in forty-nine departments, repeal¬ 

ed the laws lately ena£ted in favour of the difaffedled 

clergy and the relations of emigrants 5 and even fo far 

abolifhed the liberty of the prefs, as to put all periodical 

publications under the infpe&ion of the police for one 

year. New taxes were voted without hefitation, Fran¬ 

cis de Neufchauteau and Merlin were ele&ed to fill the 

vacancies in the Dire&ory, and affairs were endeavour¬ 

ed to be conduced in their ordinary train. 

All this while the city of Paris remained tranquil. 

That turbulent capital, which had made fo many fan- 

guinary efforts in favour of what it accounted the 

caufe of freedom, had been fo completely fubdued 

fince its unfortunate flruggle on the 5th of O&pber, 

that it now permitted the national reprefentation to 

be violated, and the moil obvious rules of pra&ical 

311 liberty to be infringed, without an effort in their de- 
Employed fence. The Dire&ory, in the mean time, attempted 

to juftify their coududt to the nation at large, by pub- 

juftify various documents intended to prove the exift- 
condu&. ence of a royaliH confpiracy. The mofl remarkable of 

thefe was a paper, faid to be written by M.d* Antraigues, 

and found by Bonaparte at Venice ; in which a detail 

was given of a correfpondence between General Piche- 

gru and the Prince of Condd in the year 1795. The 

correfpondence itfelf was alfo, at the fame time, faid to 

be found by General Moreau among papers taken by 

him at the late paffage of the Rhine. It Hated, that 

Pichegru had offered to the Prince of Conde to crofs 

the Rhine with his army, and having joined the Au- 

Hrians under General Wurmfer, and the emigrants un¬ 

der the Prince of Conde, to return with the united ar¬ 

mies and march to Paris, where they were to re-eftalifh 

royalty. The Prince i? faid to have refufed to accept 

of the offer, from jealoufy of the participation of the 

AuHrians in the honour of the tranfa&ion. He there¬ 

fore infilled that it fhould be conduced without their 

aid ; but Pichegru thought tht attempt too hazardous in 

this form, and, being foon after removed from his com¬ 

mand, the project failed. At the time of its publication, 

the genuinenefs of this correfpondence, and alfo of the 

paper found by Bonaparte, was denied ; and nothing has 

appeared fince to induce an unprejudiced man to think 

otherwife at prefent. Moreau, who was certainly in¬ 

volved in this confpiracy, if real, has been intruded 

fince that period with the command of the armies of 

the republic; and though defeated by Marfhal Suwarrow, 

he is fo far from being now considered as a royalifl, 

that the revolutionary government feems inclined to in- 

trufl to his military (kill and fidelity its lafl efforts for 

the continuance of its exigence. 

From the violation of the reprefentative government 

that has been now Hated, it became obvious to fur¬ 

rounding nations, that France had paffed under the do¬ 

minion of a‘fmall faction at variance with the majority 

314 of the people. The Direftory was all ,powerful. Its 

tor* aJireC" mern^ers> however, fieem very foon to have become 
powerful £“% by tfre elevated nature of their fituation, and to 

have adopted a notion that there was no project of am¬ 

bition or rapacity in which they might not venture to French 

engage. During their contefl with the Councils, they utl‘ n* 

had protracted the negociations with Lord Malmefhury . - ' 

at Lifie, and had fuffered thofe to relax which had been 

entered into between Bonaparte and the Imperial am- 

baffadors at Campo Formio near Udine* Great Bri¬ 

tain had offered to confent to peace, on condition of 

being allowed to retain the Dutch fettlement of the * 

Cape of Good Hope, and the Spanifh ifland of Trini¬ 

dad, which had been taken in the month of February • 

this year. The Dire&ory now recalled their former 

negociators Letourneur and M&ret, and fent two others, 

Treilhard and Bonnier, in their Head ; who immediately 

demanded whether Lord Malmefhury had full power 

to reftore all the fettlements taken from France and her 

allies during the war ? Upon his Lordfhip’s declining 

to anfwer fuch a queftion, becaufe it implied an enquiry, 

not into his powers, which were in the ufual form, but 

into his inllruClions, which would preclude all negocia- 

tion, he was required to return home to procure more 

ample powers. The negociations with the Emperor, 

however, were now fpeedily brought to a conclufion. 

On the 17th of Oftober, a definitive treaty was figned 311 
at Campo Formio. By it the Emperor gave up the Treaty of 

Netherlands to France, the Milanefe to the Cifalpine 

republic, and his territories-in the Brifgaw to the Duke 

of Modena, as an indemnification for the lofs of his 

duchy in Italy. The Emperor alfo confented that the 

French fhould pofTefs the Venetian iflands in the Levant 

of Corfu, Zante, Cephalonia, Santa Maura, Cerigo, and 

others. On the other hand, the French Republic coo- 

fented that the Emperor fhould poffefs in full fovereiga- 

ty the city of Venice, and its whole other territory, from 

the extremity of Dalmatia round the Adriatic as far 

as the Adige and the lake Garda. The Cifalpine Re¬ 

public was to poffefs the remaining territory of Venice 

in this quarter, along with the city and duchy of Man¬ 

tua, and the ecclefiallical Hates of Ferrara and Bologna, 

Upon whatever principles the war might have hither¬ 

to been conduced, the terms of this treaty fufficiently 

demonflrated to all Europe, that its leffer Hates had n* 

better reafon to expeft fecurity from the houfe of Au- 

Hria than from that of the new republic. This truth, 

would have been Hill more evident, had the articles of at 

convention, which was figned by thefe parties at the 

fame period at Campo Formio, been publifhed to the 

world. Fearing, however, to alarm too much the Ger¬ 

manic body, thefe articles were kept fecret, and the par¬ 

ties agreed to prevail with the German princes, at a 

congrefs to be opened at Ralladt, to confent, in cou- 

fequence of an apparently fair negotiation, to what 

France and Aufiria had determined fhould take place. 

By the fecret convention or treaty now alluded to, it 

was Hipulated, that the Rhine, including the fortrefs of 

Mentz, fhould be the boundary of the French Republic; 

that the princes, whofe territories were alienated by this 

agreement, fhould be indemnified by the fecularizatioa 

of church lands in Germany ; that the Stadtholder of 

Holland fhould be indemnified for the lofs of his eHattis 

in that country, by receiving German territory ; that 

the Emperor fhonld receive the Archbifhopric of Saltz- 

burg, and the part of the circle of Bavaria fituated be¬ 

tween that archbifhopric, the rivers Inn and Saltz, and 

the Tyrol; that the Imperial troops fhould immediate¬ 

ly withdraw to the confines of the hereditary Hates be- 

3 H 2 ydnd 
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French yond Ulm ; and if the Germanic body fhould refufe 

Revolution, peace Qn akove terms, it was ftipulated, that the 

i /97‘ ■ Emperor fhould fnpply to it no more troops than his 

contingent as a co-ellate amounted to, and that even 

I thefe fliould not be employed in any fortified place. 

Thefe treaties were immediately begun to be put in 

execution. The Andrians left the Rhine, which ena¬ 

bled the French to furround the fortreffes of Mentz! 

and Ehrenbreitdein. Of the former, they fpeedily ob¬ 

tained poifefiion ; but the latter cod them a very tedi- 

ous blockade, before the garrifon, confiding of troops 

of the Palatinate, would agree to furrender. The Im¬ 

perial troops, at the fame time, entered Venice ; the 

French having evacuated that city after carrying off or 

deftroying its whole navy. The Cifalpine Republic 

was edablifhed, and Bonaparte left Italy ; leaving, how¬ 

ever, an army of 25,000 men to garrifon Mantua, 

Brefcia, Milan, and other places, and to retain this new 

Violent republic in dependence upon France, Genoa was, at 
meafures the fame time, brought under a fimilar dependence by 

°^e means of popular commotion, inftigated by the French, 

0 ^* and a revolution in its government which took place at- 

this period. And thus the French Directory, without 

the excufe of hodility, as in the cafes of Holland and 

Spain, began a fydem of interference in the affairs of 

weaker neighbouring dates, which was fpeedily carried 

to an height that once more alarmed all Europe. Thefe 

men even attempted, at this time, to compel the dates 

of North America to purchafe with money their for¬ 

bearance from war. This was done through a circui¬ 

tous channel, and in the form of an intrigue, by private 

perfons, who were inftru&ed to inform the American 

miniders at Paris, that a large loan on the part of 

America would be the bed means of fecuring peace; and 

it was hinted, that it would be rendered more acceptable 

if accompanied with a private prefent of E. 50,000 

fterling to the members of the Dire&ory. This lad 

propofal was indeed denied by the French minider 

Tallyrand, wdio had given his countenance to this 

crooked negociation : but the general impreffion produ¬ 

ced by the tranfa&ions could not be removed ; and its 

effedl was to injure very deeply the character of the 

French government in the opinion of thofe didant na¬ 

tions that were otherwife difpofed to regard it in the 

mod favourable light. Nor was its refpedlability in- 

creafed by a law which the two Councils, at the defire 

of the Directory, thought fit to ena&, declaring the 

fliipS of all neutral dates bound for Britain, or return¬ 

ing from thence, liable to capture. This law was not 

Ids impolitic than unjud. It placed the whole 'carry¬ 

ing trade of the wedern world in the hands of the Bri¬ 

tifh, and thus enriched the very people whom it was in¬ 

tended to injure. 

For at this period Britain had acquired over the 

314 ocean a degree of uncontrolled dominion that was al- 

Wale°n tobet^er unexampkd in former times. During the whole 
es* year the French fleet lay blockaded in its owns ports, 

and no enterprife was attempted by fea, excepting in 

one folftary but fingular indance. We have already 

mentioned that a number of galley flaves were fent as. 

foldiers with Hoche in his attempt upon Ireland. On 

the failure of that expedition, the Diredory were at a 

lofs how to difpofe of thefe men. They could not now 

with propriety be fent back to puiiidiineiit, the troops 

would not ferve along with them in the army ; and as the 

new laws of France allow no remifiion of crimes, they French 
could not receive a pardon, nor was it fafe to let loofe Evolution, 

upon the country 14CO-criminals. In this dilemma, the l[97' > 
Diredory refolved to throw them into England. Ac- 'r~ • 

cordingly, they were fent in two frigates and fome final! 

vefiels to the coad of Wales, and there landed with 

mufkets and ammunition, but without artillery. In the 

evening of the very day on which they landed, the 23d 

of February, they furrendered themfelves prisoners of 
war to a party of militia, yeomanry, cavalry, colliers, and 

others, under tliecommand of Lord Cawdor. TheDirec- 

tory boaded that, by this enterprife, they had demoii- 

drated the poffibility of landing troops on the Britifh 

coad in fpite of the vigilance of the navy ; but this af- 

fertion was ill fupported by the fate of the two frigates 

accompanying the expedition ; both were captured in 
attempted to return to Bred. ^ 

Though the French navy remained in port, and con-Brilliant 
fequently fafe during the red of the year, their allies, vi<ftory of 

the Spaniards and Dutch, fuffered feverely. On the^rJohn 

14th of February, a Britifh fleet of 15 fail of the line, theTpanfib, 
Trader the command of Sir John Jervis, engaged the fleet, 
Spanifh fleet, amounting to 27 fail of the line, off Cape 

St Vincent. In this adtion, the Spanifh force, if it be 

edimated by the number of men, the number of guns, 

and the weight of metal, was more than double that of 

the Britifh ; but by the fkilful manoeuvres of its heroic 

commander, the Britifh fleet twice eroded through the 

line of the Spaniards, and fucceeded in cutting off a part 

of their fleet from the reft. Four fhipsof the line were 

taken, and the Spanifh admiral’s own fhip efcaped with 

difficulty. The fleet had been on its way to Bred to 

join the French fleet there ; but in confequence of this 

adfion, it returned to Cadiz, where it was blockaded by 
the Britifh. 

For his gallant condudl in this engagement, which, 

when every circumdance is taken into conffderation, is 

perhaps unparalleled in the annals of naval war, Sir 

John Jervis was immediately created Earl St Vincent, 

and received the thanks of both houfes of the Britifh 
Parliament. 

The Dutch were dill more unfortunate. The Texel, And of Ad- 

within which their fleet lay, was blockaded during the niiral Dun- 

whole fummer by Admiral Duncan, The French in-c*n over 

tended, by means of the Dutch fleet, to make another6 Dutcfu 

attempt upon Ireland. Troops were accordingly em¬ 

barked, under the command of General Daendels ; but 
a refolution having at lad been adopted of hazarding 

an engagement with the Britifh, the Dutch admiral 

De Winter, in oppofition to his own remondrances, 

was ordered to put to fea. The Britifh admiral had 

by this time left his dation near the Texel, and gone 

to Yarmouth to refit. On receiving intelligence, how¬ 

ever, that the Dutch had failed, he indantly proceeded 

in qued of them. On the 1 ith of Qdfober the Britifh 

fleet, amounting to 16 fail of the line and 3 frigates* 

came in fight of the Dutch fleet, which in force war *" 

nearly equal, within about nine miles of Camperdown 

in Holland. Admiral Duncan immediately run his 

fleet through the Dutch line, and, though on a lee 

fhore, began the engagement between them and their 

own coad. A mod bloody and obftinate conflidl en- 

fued, which laded nearly three hours. By that time, 

it is faid that almod the whole Dutch fleet had Aruck, 

The flffps could not all be approached and feized, how¬ 

ever,. 
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French ever, on’account of the fhallownefs of the water upon 

Revolution,fhg COaft, to which the fleets were now very near. 

I7(>s< Eight fliips of the line, with two of 56 guns, and one 

of 44, were taken, betides a frigate, which was after¬ 

wards loft near the Biitifh coaft, and one of the fliips 

of 56 guns foundered at fea. Admiral de Winter was 

taken with his fhip, and alfo the Vice-admiral Rentjies. 

Similar honours were conferred upon Admiral Dun¬ 

can as upon Sir John Jervis, and both admirals had 

each a penfion of L.2000 per annum conferred upon 

him for life, with the full approbation, we may venture 

to fay, of every well affected man in -the kingdom. 

1798. The internal hiftory of France now ceaftd to be very 

interefting. Political freedom could not be laid to 

317 exift after fo many of the reprcfentatives chofen by the 
Decline of people had been driven from the iegiftature, and the de¬ 
public fpi- partments reduced to the necefllty of ele&ing men more 

fiance. acceptable to their prefent rulers. Public Ipirit there¬ 
fore rapidly declined. The high notions of the free¬ 

dom and felicity it was about to enjoy, which had once 

been fo eagerly cherifhed by a great part of the nation, 

now gave way to a growing indifference about political 

queftions, and the future deftiny of the republic ; for 

the people at large found themfelves little interefted in 

a government which exifted independent of their will, 

which confifted of a narrow circle of perfons, and whofe 

conduct was furely not lefs crooked, intriguing, and 

unprincipled, than that of the ancient royalty, and its 

attending court, from which they had efcaped; whilft 

its ferocious cruelty, and total difregard even of the 

forms of juftice, were infinitely greater. But though 

the Directory was all-powerful, yet its power was li¬ 

mited by the prefent ftate of things, which denied it 

the pofleflion of an abundant revenue. It had not yet 

been found poffible to re-eftablifh a fyftem of produc¬ 

tive taxation. The legiflative councils, indeed, who 

now complied with every wifh of the Diredory, voted 

abundance of taxes ; but thefe were fcantily paid ; part¬ 

ly on account of the total lofs of the national com¬ 

merce, and partly becaufe the people were not difpofed to 

make great exertions in this way for the fupport of go¬ 

vernment. By the conflitution, they ftill poffefled the 

ele&ion of the judges and other magistrates $ the coun¬ 

try was filled with veteran foldiers, who at different 

31S times had returned from the armies after the lapfe of 

Meafure of the ufual period of fervice. The Diredory, kept in 
the Direc- awe by thefe circumftances, turned its attention abroad, 

tory* and Found means to eftablifh an extenfive patronage, by 

dividing among its adherents the plunder of neighbour¬ 

ing ftates, in whofe welfare the people of France were 

little interefted. The Girondift party had formerly 

propofed to propagate their principles by eftablifliing 

a number of petty republics in the vicinity of France. 

The Diredory now adopted the fame projed ; that, 

under the pretence of diffufing liberty, they might ob¬ 

tain new fources of revenue and of power, by the do¬ 

minion which they meant to exercife over thefe new 

governments. Holland and the Cifalpine republic were 

already placed in dependence upon them; and Rome and 

Switzerland readily afforded them opportunities for ex- 
319 tending their plan. 

Embafly to After the treaty with the Emperor had been conclu- 
Rome, ded at (Jamp0 Formio, Jofeph Bonaparte, brother of 

the General, had eutereef Rome as ambalfador from the 

French Republic. The Pope, now deprived of all hope 
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of foreign aid, and accnftomed to humiliations, had fub- French 
mitted to every demand made by him for reducing the Revolution, 

number of his troops, and fetting at liberty perfons im- . 17 9s* t 

prifoned on account of political opinions. But an event 3x0 

foon occurred to afford the Directory a pretence for Infurrec- 

accomplifhing the ruin of this decayed government. tlon *n that 

On the 26th of December 1797, three perfons hadcity‘ 

waited upon the French ambaflador, and folicited the 

protection of his government to a revolution which a 
party at Rome meant to accomplifh. He rejected their 

propofals, and diflauded them from the attempt; but did 

not, as was certainly his duty, communicate thefe pro¬ 

pofals to the papal government, to which he was fent 

041 a friendly embafly. On the following day, how¬ 

ever, a tumult took place, in which the French cockade 

was wotn by about 1 co infurgents. They were fpee- 

dily difperfed, but two of the Pope’s dragoons were 

killed. The ambaflador, who probably knew the dif- 

poiition of the DireClory towards the Pope, feems to 

have refolved that his own peifonal conduct fhould be 

blameleis on the occafion. He therefore went on the 

28th of December to the ftcretary of ftate, and pre- 

fented a lift of the perfons under his protection who 

were entitled to wear the French cockade, confenting 

that all others adopting it fhould be punifhed. He al¬ 

fo agreed to furrender fix of the infurgents who lmd ta¬ 

ken refuge in his palace. Towards the evening of this 

day, however, the popular tumult became more ferions, 

particularly, in the courts and neighbourhood of the 

French minifter’s palace. The Pope appears to have 

boen perfonally unacquainted with the ftate of affairs ; 

but the governor of the city fent parties of cavalry and 

infantry to difperfe the infurgents. About twenty per¬ 

fons, having a Frenchman at their head, had, in the 

mean time, rufhed into the palace, and demanded aid 

towards accompliftiing a revolution. A number of 

French officers, and others who were with the ambaf- 

fador, propofed to drive the whole infurgents by force 

fiom the jurifdi6fion of the palace. This was certainly 

a falutary advice, and fuch as could not have been re¬ 

jected by the ambaflador, had not his defigns been hof- 

tile to the eftabliflied government. Rejected, however, 

it was; for, pretending to believe that his authority 

would be iufficient to accomplifh the object in a peace¬ 

able manner, he went out into the court to addrefs the 

multitude. He was prevented from doing fo by a dif- 
charge of mufquetry from the military, who were firing 

within the jurifdiction of the palace. He interpofed 

with his friends between the military and the infur¬ 

gents; and while a part of the French officers in his 

train drove back the infurgents with their fabres, the 

ambaflador advanced towards the foldiers, and demand¬ 

ed vvhy they prefumed to violate his jurifdi&ion ? as if 

the jurifdiction of a foreign ambaflador were a legal afy- 

ltim for men in open rebellion againit the government 

of the ftate. It is not, therefore, furprifing, chat no 

attention was paid to this arrogant and abfurd demand; 

and the nature of the ground being fuch, that the 

troops could fire over his head upon the multitude in 

the rear, they made a fecond difeharge, which killed 

feveral of the infurgents. Upon this the ambaflador 

advanced clofe upon the foldiers, to prevail with them 

to depart ; but they remained in a menacing attitude,/ 

and prepared for another difeharge. Eager to prevent, 

this, the French General Duphot, who was with the'-* 

ambaiV- 
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atnbafiador, and was next day to have married bis filler, 

• rufhed into the ranks of th£ military, intreating them 

to defifl. Here a petty officer of the Pope's troops 

difch&rged his rhufket into the body of Duphot. Upon 

this, the ambaflador and his other friends found it rte- 

ceffary to make their efcape through a bye-way into the 

palace. The Spanifh minifler hearing of this event, fent 

to the fecr^tary of ftate to proteft againft this violation 

of the privileges of ambafladors. But the government, 

equally alafmed and perplexed by the fear of a revolu¬ 

tion, and of French vengeance* remained during many 

hours totally inactive. All this while the palace of the 

French ambaflador remained clofely befet by the mili¬ 

tary, who occupied the whole of its jurifdi&ion, and all 

its courts and paflages. He at lafl fent to demand 

paffports, to enable him to leave the territories of the 

Pope. They were granted ; but with many protefla- 

tions of the innocence of the government, and its re¬ 

gret on account of this unfortunate occurrence. 
Jofeph Bonaparte retired to Florence, and from thence 

to Paris. The Pope foiicited the prote&ion of the courts 

of Vienna, Naples, Tufcany, and Spain ; but they all 

Hood aloof from his misfortunes: and this government, 

which had once pofleffed the mod uncontrouled domi¬ 

nion over the minds of men, now fell without a druggie. 

General Berthier, at the head of a body of .French and 

Cifalpine troops, encountered no oppofition in his march 

to Rome, where he overturned the government of the 

Pope, and proclaimed the fovereignty of the Roman 

people, with circumdances of wanton infult ; which 

convey a driking example of French humanity and 

French delicacy. 
«< That the head of the church might be made to 

feel with mofe poignancy his humiliating fituation, the French 
day chofen for planting the tree of liberty on the Ca- Rev^tion, 

pitol was the anniverfary of his elc&ion to the fove-1 ^ * j 

reignty. Whild he was, according to cudom, in the 

Siditte chapel celebrating his acccffion to the papal chair, 

and receiving the congratulations of the cardinals, Citi¬ 

zen Haller, the commiffioner-general, and Cervoni, wh<* 

then commanded the French troops within the city, gra¬ 

tified themfclves in a peculiar triumph over this unfor¬ 

tunate potentate. During that ceremony they both 

entered the chapel, and Haller announced to the fove- 

reign Pontiff on his throne, that his reign was at an 

end. 323 
“ The poor old man feemed fhocked at the abrupt- Cruel treat- 

nefs of this unexpe&ed notice, but foon recovered him- mentof tke 

felf with becoming fortitude ; and when General Cer- pc' 

voni, adding ridicule to oppreffion, prefented him the 

national cockade, he reje&ed it with a dignity that 

fhewed he was dill fupenor to his misfortunes. At the 

fame time that his Hblinefs received this notice of the 

diffolution of his power, his Swifs guards were difmif- 

fed, and republican fbldiers put in their place.” 
He was himfelf removed to the territory of Tufcany, 

where be refided In much obfeurity, till his enemies, 

driven from Rome in their turn, thought fit to carry 

him dill farther from his capital, to end his days be* 

yond the Alps. ^24 
In the mean time, the Roman dates were converted Roman rc« 

into a republic after the French model; excepting that public, 

the ancient appellations of confuls, fenators, and tribunes, 

were adopted, indead of the new names of a Directory 

and two Councils (d). But this odentatious grant of 

freedom was rendered completely illufory, by a condi¬ 
tion 

(d) The chara&er of a nation, like that of an individual, will not perhaps admit of a fudden and total change. 

This remark is exemplified in the French; who, even when they affeft to affiime the dern manners of Republi¬ 

cans, cannot dived themfclves of their frivolous and fantadical turn, and of that fondnefs for pomp and fhow by 

which they were always didinguifhed. The following account of the re-edablifhment of the Roman Republic, 

by an author of refpeaability who witneded the folemn farce, will amply confirm the truth of our adertion. 
<< TRat the regenerated Roman people might be conditutionally confirmed in their newly-acquired rights, a 

day was fet apart folem 11 ly to renounce their old government, and fwear fidelity to the new. For the celebra¬ 

tion of this folemnity, which took place on the 20th of March, an altar was ere&ed, in the middle of the piazza 

of St Peter’s, with three datues upon it, reprefenting the French, Cifalpine, and Roman Republics. Behind 

the altar was a large tent, covered and decorated with filk of the Roman colours, furmounted with a red cap, to 

receive the deputies from the departments who had been fummoned to adid. Before the altar was placed an 

open orchedra, filled with the fame band that liad before been employed to celebrate the funeral honours of Du¬ 

phot. At the foot of the bridge of St Angelo, in the piazza di Ponte, was ere&ed a triumphal arch, upon the 

general defign of that of Condantine, in the Campo Vacino, on the top of which was alfo placed three. colofTai 

figures, reprefenting the three republics. As a fubditute for bas-reliefs, it was painted in compartments in 

chiarafcura, reprefenting the mod didinguifhed aftions of Bonaparte in Italy. Before this arch was another 

°rC« The* ceremony in the piazza began by the marching in of the Roman legion, which was drawn up clofe to 

the colonnade, forming a femicircular line ; then came French infantry, and then cavalry, one regiment after 

another alternately, drawn up in feparate detachments round the piazza. When all was thus in order, the con- 

fuls made their entrance, on foot, from the Vatican palace, where they had robed themfelves, preceded by a 

company of national troops and a band of mufic ; find if the weather had permitted, a proceffion of citizens, fe¬ 

lled and dreffed in gala for the occafion, from the age of five years to fifty, were to have walked two and two 

carrying olive branches ; but an exccflively heavy rain prevented this part of the ceremony. 
“ Before the high altar, on which were placed the ftatues, there was another fmaller one with fire upon it. 

Over this fire the confuls, firetching out their hands, fwore eternal hatred to monarchies, and fidelity to the re¬ 

public ; and at the conclufion, one of them committed to the flames a fcroll of paper he held in his hand, con¬ 

taining a reprefentation of all the infignia of royalty, as a crown, a feeptre, a tiara, &c.; after which the rench 

troops fired a round of muiketry ; and, at a fignal given, the Roman legion raifed their hats in the air upon the 

points of their bayonets, as a demonflration of attachment to the new government: but there was no lhoutwg— 
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french tion annexed to it, that for ten years the French Gene- 

Revolution, ra| fhwild pofTefs a negative upon all laws and public 

1798, a$s# At firftj however, the conquerors took care to 

1 ’ place the government in the hands of the mod refpeft- 

able perfons in the date favourable to democracy. But 

thefe men finding that they were merely to be employ¬ 

ed as tools to plunder their fellow-citizens, for the emo¬ 

lument of their northern maders, foon renounced their 

odious dignities, and were fucceeded by men of more 

compliant characters, and lefs fcrupulous integrity. 

The whole public property was feized by the invaders, 

and contributions were levied without end. The pro¬ 

perty of the cardinals and others who fled was contif- 

cated, and tliofe members of the facred college who re¬ 

mained were thrown into prifons, from which they 

could only efcape by purchasing their freedom at a high 

price. 
When this was done, and Generals and Commiffaries 

had glutted themfelves with wealth, quarrelled about a 

jujl divifion of the fpoil, mutinied, and difperfed, other 

unpaid, unclothed, unprovifioned armies from the north, 

with new appointments, fucceeded; and when at length, 

even by thefe conjlltutlonal means, nothing more was to 

be obtained, and artifice had exhaufted every refource, 

the mafic was put under the feet that had been long 

held in the hand ; liberty was declared dangerous to 

the fafety of the republic, the conflituted authorities in- 

d d caPable of managing the affairs of the ftate, and mili- 

byPmilitary*ary kw the onty rational expedient to fupply their 
^efpotim. place. Thus at once the mockery of confular dignity 

was put an end to, the fenators fent home to take care 

of their families, and the tribunes to blend with the peo¬ 

ple whom they before represented. This new and pre¬ 

ferable fyflem began its operations with nothing lefs 

important for the general welfare, than feizing the 

whole annual revenue of every eflate produ&ive of more 

than ten thoufand crowns ; two-thirds of every eflate 

that produced more than five, but lefs than ten ; and 

one-half of every inferior annual income. 
"Even the degenerated Romans could not have fub- 

mitted to all this, or at lead would not have affifted in 

forging their own chains, had not the fame means been 

■employed to eradicate from their minds every moral and 

religious principle, which had been formerly employed 

for the fame purpofe in Paris. In order that the fpirit 

of equality might be more exteniively diffuled, a con- 
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flitutional democratic club was inftit'uted, and held itf French 

the hall of the Duke d’Altemp’s palace. Here the Rcvohmon, 

new-born fons of freedom harangued each .other on the. ^—i 

bleflings of emancipation ; talked loudly and boldly a- 326 
gain (l all conflituted authority ; and even their own Methods 

confuls. when hardly inverted with their robes, became employed 

the fubje&s of cenfure and abufe. The Englifh were th/icoman 
held as particularly odious, and a conflant theme of im-ytUth. 

precation ; and this farce was fo ridiculoufly carried on, 

that a twopenny fubfeription was fet on foot to reduce 

what they were pleafed to call the proud Carthage of 

the North. 
If this foolifh fociety had had no other obje£l in 

view than fpouting for each other’s amufement, bow¬ 

ing to and killing a buft of Brutus which was placed 

before the rortrum (a ceremony conrtantly praftifed be¬ 

fore the evening’s debate), it would have been of little 

confcquence to any but the idle, who preferred that 

mode of fpending their time ; but it had other obje&s 

of a very different tendency, more baneful, and more 

deftru&ive to the peace and morals of fociety—that of 

intoxicating young minds with heterogeneous pinciples 

they could not underfland, in order to fuperfede the 

firfl laws of nature in all the focial duties ; for there 

were not wanting men who knew how to dire# the 

folly and enthufiafm of thofe who did not know how 

to direct themfelves. Here they were taught, that 

their duty to the Republic ought ever to be paramount 

to every other obligation ; that the illurtrious Brutus, 

whofe buft they had before them, and whofe patriotic 

virtue and juftice ought never to be loft fight of, fur- 

nifhed them with the ftrongefl and moft heroic example 

of the fubordination of the dearefl ties of humanity to 

the public good ; and that, however dear parental af- 

fe£lion might be, yet, when put in competition with 

the general welfare of fociety, there ought not to be a 

moment’s hefitation which was to be preferred. 

This fort of reafoning might perhaps have done no 

harm to the fpeculativc clofet metaphyfician, who 

might have had neither father, nor mother, nor brother, 

nor filler, nor a chance of ever being thrown in the way 

to reduce his theory to pra&ice ; but with a people 

who knew of no other ties but fuch as depended on 

their religion and their natural feelings, without having 

been previoully educated to diferiminate, how far their 

reafon might be deluded by fophiftry, or upon what 
caufefr 

nb voluntary ligns of approbation ; nor do I believe that there ever was a fliow, in which the people were in¬ 

tended to a& fo principal a part, where fo decided a tacit difapprobation whs given as on this occafion. 
« After the ceremony was concluded, the French officers, with the confuls and deputies from the departments, 

dined together in the papal palace on Monte Cavallo, and in the evening gave a magnificent ball to the exnobles 

and others, their partizans, which was numeroully attended, yet with an exception to the houfes Borghefe, Saqta- 

croce, Altemp, and Cefatini: I believe not one diftinguifhed family was prefent from defire or inclination : but 

it was now no longer time to accumulate additional caufes for oppreffion : and he who hoped to fave a remnant 

of his property, avoided giving occafion for perfonal refentment. At night the dome of St Peter’s was illumina, 

ted, with the fame fplendour as was cuftomary on the anniverfary of St Peter s day. 1 his was the fecond time 

of its illumination fince the arrival of the French, having been before difplayed on the evening of the folem* 

fete to honour the manes of Duphot, which, though not quite fo opportune, was done to gratify the officers 

that were to leave Rome on the morrow. r 
“ The day after this federation, the French publiffied the Roman conftitution in form, which was only a re¬ 

petition of the one given to the unfortunate Venetians, confiding of 372 articles, and which I think unneceffery 

to tranferibe, as it would only be giving what we have already had from time to tune m tranflations made from 

their own.”-— l)t*ppd\s Journal of the mojl remarkable occurrence that took place in Rome, upon the Subv^rfioo of 

Ecclefiaftieal Government in 1798. 
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caufes the permanent good of focicty depended, it had 

the moft direft tendency to generate the worft pafiions, 
and to annihilate the bed. 

Young men were thus initiated to lofe all refpedl for 

their parents and relations, and even encouraged to 

lodge information again!! them, with the hopeful prof- 

pect of being confidered as deferving well, of what they 

were pleafed tu denominate, the republic ; and by thus 

weakening or deilroying the bonds of affe&ion, the way 

was made fmooth and eafy to the deftrudion of every 

thing like what, in a date of civilization, is called cha¬ 
racter ; doubtlefs, in order to prepare them the better 

to become the faithful agents of thofe whom they were 
thus educated to ferve. 

The mod remarkable curio-fit ies of this celebrated 
city had already been conveyed to Paris ; and as na¬ 

tional vanity had now given place to avarice in the 

minds of the DireSory, the remaining monuments of 

ancient or of modern art, with which Rome abounded, 

were fold by public audlion. Advertifements (k) were 

fent through Europe, offering paffports to the natives 

of countries at war with France, if they fhould wifh to 

become purchaferB ; and thus the wealthier inhabitants 

of the Roman territory not only faw themfelves fubjedl- 

ed to fevere exa&ions, but they beheld with cruel mor¬ 

tification thofe ohjefts now given up as a prey to vul¬ 

gar fpeculation, and difperfed Over the world, which 

had fo long rendered their city the refort of all na¬ 
tions. 

Such was the progreflive cQnduCt of the Great Na¬ 

tion towards an injured and oppreffed people, whofe 

happinefs and deared intereds were its fjrft care, and 

to whom freedom and liberty had been redored, that 

they might know how to appreciate the virtue of their 

benefaCtors, and the inedimable blellings of indepen¬ 
dence. 

# More fanguinary feenes were, in the meanwhile, ta¬ 

king place in Switzerland. That country had remain¬ 

ed neutral during the conted in which France had late¬ 

ly been engaged j and had thus protected the weakeil 

portion of her frontier, while the red of it was affailed 

by the combined forces of Europe. The merit of this 

fervice was now forgotten, and the Diredory refolved 

to render Switzerland one of their tributary dates. 

Ambitious nations have in all ages found it an eafy 

matter to devlfe apologies for invading the territory of 

their neighbours. The wealthier branches of the Swifs 

confederacy were in general governed by hereditary ari- 

ftocracies. Some of the cantons had no government 

within themfelves, but were the fubje&s of neighbour¬ 

ing cantons. In confequence of this circumdance, and 

of the contending privileges of different orders of men, 

popular infurredlons were more frequent in Switzerland 
than in any country in Europe, though none was more 

equitably governed. When an infurredion took place 

in one canton, its government was frequently under the 

neceflity of foliciting the aid of the government of an 

adjoining canton, or even of the neighbouring monarchs 
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of France or Sardinia, to enable it to fubdue its own French 
rebellious fubjeds. A dangerous precedent was thuaRcvtfimon, 
edablifhed ; and as the French kings had formerly in- 

terfered in favour of the rulers, the republican Diree- v~^ 

tory now interfered* fn favour of the fubjeds. The can- 

ton of Berne was fovereign of the territory called the 

Pays de Vaud. In this didrid difeontents had always 

exided ; anxl an 111 furred ion, under the countenance of 

the French Diredory, broke out towards the end of 

the year \ 797. The government of Berne faw the dan¬ 

gerous nature of its own fituation ; and on the 5th of 

January iffued a proclamation, commanding the inhabi¬ 

tants of the Pays de Vaud to affemble in arms, to re¬ 

new their oath of allegiance, and to reform every abnfe 

that might appear to exid in their government. A 

commidiori was at the fame time appointed by the Se¬ 

nate or Sovereign Council at Berne to examine all com¬ 

plaints, and to redrefs all grievences. The proceedings 

of this commiffion, however, did not keep pace with 

the popular impatience ; and the infurgents began to 

feize the drong places in their country. The govern¬ 

ment of Berne now refolved to reduce them by force, 

and fent troops againd them 5 but their commander 

Weifs appears to have aded with much heiitation, if 
not with treachery, In the mean time, a body of 

French approached under General Menard. He fent 

an aid de camp with two huffars, with a meffage to 

General Weifs. On the return of the meffengers, an 

accidental affray took place, in which one of the huf¬ 

fars was killed. This was magnified into an atrocious 

hi each of the law of nations* The French advanced \ 

and by the end of January obtained poffeffion of the 

whole Pays de Vaud. Still, however, the government 

of Berne attempted to preferve peace, while it endea¬ 

voured to prepare for war. The foldiers who had kill¬ 

ed the French lmffar were delivered up, negociations 

were begun, and a truce entered into with General 

Brune, who fuccetded Menard in the command of the 

French troops in the Pays de Vaud. As internal com- 

motions were breaking out in all quarters, an attempt 

was made to quiet the minds of the people, that they 

might be induced to unite again!! the threatened inva- 

lion. Fifty two deputies from the different diftridls Unleaded 
were allowed to fit in the Supreme Council of Berne, conduA of 

and a fimilar meafure was adopted by the cantons oft^ie magi- 

Zurich, Lucerne, Fribourg, Soleure, and Schaff haufen. ^ ates of 

An army of 20,coo men was at the fame time affem- erne‘ 
bled, and entrufled to the command of M. d’Erlach, 

formerly field marflial in the French fervice. But dif- 

affe&ion greatly prevailed in this army, and the people 

could not be brought to any tolerable degree of union. 

The French knew all this, and demanded a total change 

of government. M. d’Erlach, dreading the increafing 

tendency to defertion among his troops, requefted leave 

to diffolve the armiftice. It was granted by the govern¬ 

ment, and immediately recalled. But theTrench now 

refufed to negociate ; and oh the 2d of March, Gene¬ 

ral .Schawenberg, at the head of 13,000 men, entered 

Soleure. 

(a) Acopy of an advertifement, iffued on this occafion by what was called The Adminiflralion of Finances and 
Contributions of the French Republic in Italy, is to be found in Nicholfon's Journal of Philofophy, Chemiflry, and 

the Arts, for May 1798. The advertifement is dated at Rome, 28th Feb. 1798. A copy of it vsdfent by 

Hubert, the ago,t of the French adminiftrators, to Mr Trevor the Britifh minifter at Turin, and by him was 
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Fjench Soleurc. Friburg was afterwards reduced by Brune, 

Revolution, anci the Swifs army retreated. The government of 

, Berne was in confternation, and decreed what was cali¬ 

co ed the landjlhurm, or rifing of the people; which, in cafes 

Confterna of emergency, was authorifed by their ancient cuHoms. 
tion of the 'phe people accordingly aflembled ; and their firft add 

govern- was to diffolve the government, and to offer to difmifs 

capitulation the army, on condition that the I'rench troops Ihould 

of Berne. proceed no farther. This offer was refufed, unlefs a 

French garrifon fliould be received into Berne, and the 

invaders continued to advance. The regular troops un¬ 

der M. d’Erlacli were reduced by defertion to 14,000. 

The riling of the people had indeed fupplied him with 

numbers, but there was no time for arranging them. On 

the 5th of March he was attacked, and driven from the 

polls of Newenbeg and Favenbrun. He rallied his 

troops, however, at Uteren, where they made a Hand 

for fome time. They renewed the conteft at Gran- 

lioltz without fuccefs, and were driven from thence 

about four miles farther to the gates of their capital. 

Here the Swifs army made a lalt and bloody effort. 

Being completely routed, they murdered many of their 

officers in defpair, and among others their commander 

M. d* Erlach! The daughter on both lides is faid to 
have been nearly equal ; but the French fucceeded in 

obtaining poffeffion of Berne by capitulation on the 

evening of the day on which thefe battles were fought. 

Upon the capture of this city, the other more wealthy 

and populous Hates fubmitted to the French ; but the 

poorer cantons, who had lead to lofe, made a terrible 
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effort in defence of their fmall poffeffions, and the inde¬ 

pendence of their country. They even at'firft com¬ 

pelled Sehawenberg to retire with the lofs of 3000 

men ; but were at lalt overpowered by the fuperior 

numbers and military Ikill of the French army. Swit¬ 

zerland was treated as a conquered country. Its pub¬ 

lic magazines were feized by the French, heavy contri¬ 

butions were levied, and a new conllitution, in imita¬ 
tion of that of France, was impofed. 

While the Direclory continued to encroach upon 

the independence of other nations, they were not likely 

to refpe£l the freedom of their countrymen at home. 

Jn the month of April, a third of the iegiflature was 

changed. Francis de Neufchateau went out of the Di¬ 

reclory by ballot, and Treilhard was cliofen in his 

Head. The Direclory had made great efforts to in¬ 

fluence the elections in favour of their friends, but with 

little fuccefs. They prepared therefore to preferve the 
legillature in fubjeclion to them by a new violation of 

The Three- the conllitution. On the 2d of May they complained 
tmv vin_ Council of Five Hundered of the plots of anar- 

chifts and royal ills; by which they alleged that the elec¬ 

tions had in many places been made to fall on men ho- 

ftile to the Republic. On the 7th a committee made 

a report upon this meffage, and propofed that the pro¬ 

ceedings of many electoral affembiies lliould be totally 

or partially annulled, according to the chara&ers of the 

perfons they had chofen. General Juurdan, and fome 

others, ventured to oppofe this plan as utterly incon¬ 

tinent with the freedom of election, and as proceeding 

upon alleged intrigues of confpirators againll the Re¬ 

public, while no confpiracy had been proved to ex- 

ill. But the majority agreed to the propofal of the 

committee, and arbitrarily annulled the whole eleCliot.s 

in fix or fevtn departments, bolides the particular elec¬ 
tions of a great number of individuals. 
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The Dire&ory now carried into elfedl the moll fatal Frercft 

of all their projedls, that of fending a powerful army to Rcv°hjtion»- 

the eall to feize upon Egypt, and from thence to at- > 1 

tack the empire which Britain has acquired in India. 333 

The treaty with Aullria had no fooner been ligned at Flan- an 

Campo lormio, than the Diredlory excited the cxpec-ex^p^^cri 

tation of France and of all Europe, by loudly proclaim- and India, 
ing their determination to invade Great Britain. They 

font troops into their own wellern departments, called 

them the sir my oj’ England, and appointed Bonaparte 

their commander in chief. This officer, in the mean 

time, had refided during the winter at Paris. Here he 

feems to have endeavoured to guard againll the jealoufy 

of government, and the envy of individuals, by palling 

bis time in retirement, and affuming the charadler of a 

man of letters. He procured himfelf to be eledled a 

member of the National Inllitute ; but fo feldom did 

he appear abroad, that when he at tended fome of its 

public fittings his perfon was altogether unknown to 

the fpedlators. Greedy of renown, but aware that it 

ultimately depends upon the labours and the approba¬ 

tion of the learned, he never failed, when called into 

military fervice, to remind this order of men of his al¬ 

liance with them, by adding to his name at all procla¬ 

mations and difpatclies the defignation of Member of 
the National Injlitute. * 

Whether the expedition to Egypt was now fuggefl- 

ed by Bonaparte himfelf, or whether it was not a fnare 

by which the prefent rulers of France impofed upon the 

vanity of an enterpriling young man, to enable them to 

get quit of him and his veteran army, is not known. 

It is very poffible, however, that Bonaparte might nei¬ 

ther be the devifer nor the unconfcious vidlim of this 

plan ; but that he might account himfelf more fafe a- 

broad, upon the moll hazardous expedition, than expo- 

fed at home to the malice of a government that had be¬ 

come jealous of his reputation, and was by 110 means 
fcrupulous in its conduct. 

The projected invafion of Egypt was conduced with Prepara* 

mnch feerecy. The world was amnfed with tales of dons for it 
monilrous rafts to be conllriffled to convey the army 0fcondu<aed 

England over into Britain. To favour the deception, 

Bonaparte made a journey to the wellern coalt. In the^^* 

mean time, the fleet was preparing at Toulon, and 

troops affeinblfng in its neighbourhood. When all was 

in readinefs. Bonaparte embarked with 40,000 of the 

troops that had fought in Italy. On the 9th of June 

lie arrived at the ifland of Malta, and contrived to quar¬ 

rel with the Grandma Her, been life he refufed to admit 

fo large a licet all at once into his ports to water. The 

French General immediately landed his troops in dif¬ 

ferent quarters, and endeavoured to reduce the ifland. 

The knights were divided into fa&ions. Many of them, 
as is now well known, were of the order of Illumina¬ 

ti, and of courfe prepared to ad the part of traitors. 

After making a -very feeble refinance, the GrandmafterC " pfeft of 
propofed a capitulation; and thus was treacheroufly Mulu. 

furre ride red, in a few days, a fortrefs which, if defended 

by faithful troops, might have held out for as many 

weeks againll all the forces of the French Republic. Bo¬ 

naparte, after leaving a garrifon of 4000 men in the 

ifland, failed on the 2iH of June for Alexandria. ^6 

In the mean time, Rear admiral Nelfon, who, in theAdmiial 

Hation of Commodore, had fignalized himfelf in a very Nelfon fails 

1 * b degree under Lord St Vincent, had benn difpatch-5? qlieft °f 
- - 1 Bonaparte. 

hi 

ed in quefl of him from the 

3l 

Britilh fleet, which Hill 

blockaded 
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French blockaded Cadiz. Not knowing the obje<ft of the 

RCT^8IOn,^rrenc^ exPedition, the Britifh Admiral failed firft to' 
t,_* i Naples ; arid having there been informed of the attack 

upon Malta, he directed his courfe to that ifhuid. By 

the time he arrived there, however, Bonaparte had de¬ 

parted. Conjedturing now that Alexandria might be 

the deftinatioti of the French troops, he failed thither ; 

but they had not been feen in that quarter, and he 

therefore went eagerly in fearch of them to other parts 

of the Mediterranean. Bonaparte, in the mean while, 

inftead of (leering in a diredl line for Alexandria, had 

proceeded (lowly with his immenfe train of nearly 400 

tranfports, along the coafl of Greece, till he arrived at 

the eaftern extremity of the ifland of Candia. Here he 

fuddenly turned fouthward ; and in confequence of his 

circuitous courfe, did not arrive at the coafl of Egypt 

till Admiral Nelfon’s fleet had left it. He landed his 

troops ; and on the 5th of July took by (lorm the city 

of Alexandria. The inhabitants defended themfelves 

very defperately, but without (kill; and for fome time 

a fcene of barbarous pillage and maffacre enfned. The 

tranfports that had conveyed the army were now placed 

within the inner harbour of Alexandria, and the (hips 

of war under Admiral Brueys cad anchor in a line clofe 

along the fhore of what proved to them the fatal Bay 

Conquefts of Aboukir. The army proceeded to the Nile, and 
cf Bona- afcended along the banks of that river, fuifering great 

parte in hardihips from the heat of the climate. They were 
■kgyPc* met ancj encountered by the Mamalukes, or military 

force that governed Egypt; but tliefe barbarians could 

not refill the art and order of European war. Cairo 

was taken on the 23d of July. * On the 25th another 

battle was fought ; and on the 26th the Mamalukes 

made a lafl effort in the neighbourhood of the celebra¬ 

ted pyramids for the prefervation of their empire. Two 

thoufand of them were killed on this occafion, 400 ca¬ 

mels laden with their baggage were taken, along with 

50 pieces of cannon. 

A provilional government was now eflablifhed in E- 

gypt. Proclamations were iffued in the Arabian tongue, 

declaring that the French were friendly to the religion 

of Mahomet, that they acknowledged the authority of 

the Grand Signior, and had only come to punifti the 

crimes committed by the Mamalukes a gain (l their coun¬ 

trymen trading to Egypt. Thus far all had gone 

well; but on the iff of Auguft the Biithh fleet appear¬ 

ed at the mouth of the Nile ; and the fituation of the 

French fleet having been difcovered, Admiral Nelfon 

33S prepared for an attack. In number of (hips the fleets 

Admiral were equal ; but in the number of guns and weight of 
Nelfon at- metal the French fquadron had the fuperiority. It 
tacks and wag drawn up, too, in a form which fuggefted to its 

the French dl-fated commander the idea of its being invincible ; but 
ficet. remaining at anchor, the Britifh Admiral was enabled, 

by running fome of his (hips between thofe of the ene¬ 

my aqd the (bore, to furround and engage one part of 

their fleet, while the reft remained unemployed and of 

no fervice. In executing this plan of attack, a Britifh 

(hip, the Culloden, run aground ; but this accident on¬ 

ly ierved as a beacon to warn the others of the fpot 

that ought to be avoided. The battle commenced at 

funfet, and was continued at intervals till daybreak. At 

laft, nine fail of the French line were taken •, one (hip 

of the line was burned by her own commander ; a fri- French 

gate was burned in the fame manner, to prevent her be- ftev°totion, 

ing taken. The French Admiral's (hip L’Orient took I7s>8, 

fire, and blew up during the a£lion, and only a fmall 

number of her crew of 1000 men efcaped deftru&ion. 

Two French (hips of the line and two frigates were 

faved by a timely flight (f). ^39 

No naval engagement has in modern times produced Confequen- 

fuch important confequences as this. The unexampled^9 of his 

military efforts made by France had gradually diffolved vl<^or3r' 

the combination which the princes of Europe formed 

againft her. By the train of victories which Bona¬ 

parte had gained, the houfe of Auftria, her mod power¬ 

ful rival, had been humbled and intimidated. The 

whole continent looked towards the new Republic with 
confirmation ; and when the Diredlory feized upon 

Rome and Switzerland, none were found hardy enough 

to interpofe in their favour. The current of affairs was 

now almoft inftantaneoufly altered. Europe beheld Bo¬ 

naparte, with his invincible army, exiled from its fhores, 

and (hut up in a barbarous country, from which the 

triumphant navy of Britain might for ever prevent his 

return. The enemies of France could not beforehand 

have conceived the poffibility of the event which was 

now realifed ; and the hope was naturally excited of 

being able to form a new and more efficient coalition 

againft a government which had fo groisly abufed the 

temporary profperity it had enjoyed. The northern 

powers began to liften to the propofals made to them 

by Great Britain for commencing hoftilities anew, and 

the Italian dates prepared to make another effort for 

independence. The court of Naples in particular open¬ 

ly avowed its joy on account of the recent deftru&ion 

of the French fleet. The king himfelf put to fea to 

meet Admiral Nelfon on his return from the Nile. Il¬ 

luminations took place in the capital, and vigorous pre¬ 

parations were made for war. The Grand Signior, who 

had poffeffed of late little authority in Egypt, and might 

perhaps have been induced to relinquish his claims on 

that province rather than engage his decaying empire in 

war, now entered into clofe alliance with Britain, and 

engaged in hoftilities againft the French. Tippo Sul¬ 

tan had ftfpulated for the aid of a French army againft 

the Britifh in India ; but Bonaparte, on taking pof- 

feffion of Suez and the other Egyptian ports on the 

Red Sea, found no (hipping* there fit to tranfport his 

army to the Indian peninfula. Inftead of proceeding 

therefore upon any fplendid fcheme of farther conqueft, 

he was compelled to remain in his prefent fituation, and 

to contend for exiilence againft the whole force of the 

Ottoman empire. 340 

The French at this time did not venture to fend forth Rebellion 

j*ny large fleet upon the ocean ; but ^vherever theirm Irelan<1# 

fmaller fquadrons appeared, the fortune of Britain over¬ 

powered them there 110 lefs than it had done in the Me¬ 

diterranean. They had long promiied aid to the dif- 

affedled party in Ireland ; but weary of fruitlefs expec¬ 

tation, the Irifh had during this fummer broken out in¬ 

to rebellion, without waiting the arrival of the troops 

whom the Directory had engaged to fend to their af» 

(iftance. While the rebellion was at its height, and al¬ 

though the infurgents for fome time occupied the fea 
port of Wexford, the French did not arrive. After¬ 

wards, 

(f) The two (hips of the line and one of the frigates have been fmce taken. 
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the Direc¬ 
tory. 

French wards, however, when the rebellion had been totally 
Revolution, fubducd, they attempted to elude the vigilance of the 

179** Bntifli fleet, and to land men in fmall parties. On the 

22d of Anguft, General Humbert came afhore at KiT 

Feebly fup-lala, at the head of about 1100 men. Even this fmall 
ported by party might have been dangerous had it arrived a month 

earlier; and it actually produced very ferious alarm. 

It confided of men fele&ed with great care, and ca¬ 

pable of enduring much fatigue. They were joined by 

a few of the moll refolute of the difeontented Irifh in 

the neighbourhood, and fpeedily defeated General Lake, 

who advanced again(l them with a fuperior force, ta¬ 

king from him fix pieces of cannon. They next march¬ 

ed in different directions, for the purpofe of raifing the 

people, and maintained their ground in the country du¬ 

ring three weeks.. Finding, however, that he was not 

feconded by additional troops from France, that the re¬ 

bellion in Ireland had been fully fubdued, and that 

25,000 men under Lord Cornwallis were doling round 

him, Humbert difmiffed his Irifh affociates ; and four 

days thereafter, having encountered one of the Britifh 

columns in his march, he laid down his arms. Now, 

when it was too late, the Diredory was very a&ive in 

fending troops towards Ireland ; but all their efforts 

were defeated by the fuperiority of the Britifh navy. 

On the 1 2th of O&ober, Sir John Borlafe Warren took 
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termine the precife boundary of France; whether her Bench 

territory fhould extend to the left bank, the right bank, ^evoll“,on> 

or the thalweg, that is* the middle of the navigable > . 

channel of the river. It became alfo a queffion how 

thofe princes ought to be indemnified who loft their re¬ 

venues or territories by the new acquisitions of France ; 

and it was at length agreed that they fhould receive 

portions of the eecltfiaftical eftates in Germany. 

T lrefe difeuffions, conduced with endltfs formality 

and procraflination, flill occupied the congrefs at Ra- 

fladt : but it now became gradually more probable that 344 

no treaty would be conclude d at that place. Auflria Prepara- 

began to ffrengthen her armies in all quarters. Ruffia, f( ^ 

that had hitherto avoided any active interference in the 
vvpr on the 
Continent. 

La Hoche, a fhip of 84 guns, and four frigates, at- 

the Britifh tempting to reach Ireland with nearly 3000 men on 
navy. board. The other fhips belonging to the French fqua- 

dron, which conveyed 5000 men in all, contrived to 

make their efcape by failing round by the north of the 

ifland. On the 2Cth of the fame month another fri¬ 

gate bound for Ireland was taken ; and the French 

finding that the fea w*as completely occupied by the 

Britifh fleet, were at laft compelled to defift from their 

enterprife. 
Ever fince the treaty of Campo Formio had been 

concluded, a congrefs of miniflers from the French Di¬ 

re dlory, and from the German princes, had been nego- 

ciating at Rafladt a treaty between France and the em¬ 

pire. As thefe negociations terminated in nothing, 

and were tedious and uninterefting during their pro- 

grefs, 4 is unnectffary to enter into a detail of the fteps 

by which they were conduced. The intended refult 

of them had been previoufly arranged between the Em¬ 

peror and the Directory in the fecret convention of 

Campo Formio, which has been already mentioned. 

That the articles of this convention might be concealed, 

the French miniflers at Rafladt formerly brought for¬ 

ward their propofals in fucceflion for the difcuflion of 

the German deputies. The French demanded that the 

Rhine fhould be the boundary of their Republic. The 

Germans refifted this. References were made to the 

diet of Ratifbone, and long difeuffions and negocia¬ 

tions took place among the different princes. When 

it was found that little was to be expelled from the 

protection of AuAria, the German deputies at Rafladt 

were inftrufted to offer one half of the territory de¬ 

manded. This offer was refufed, and new negociations 

took place. The other half was at laft yielded up, and 

a long difcuflion commenced about the debts due by 

the ceded territory, which the French refufed to pay. 

The tolls upon the river, and upon the rivers flowing 

into the Rhine, alfo gave rife to much altercation. It 

was even a matter of no fmall difficulty, after all, to de- 

conteft, placed a large body of troops in Britifh pay, 

and fent them towards the German frontiers. The king 

of Naples avowedly and eagerly prepared for war. This 

impatient monarch, refalving to attack without delay 

the French troops who occupied the Roman territory, 

procured General Mack and other officers from the 

court of Vienna to affume the command of his army. 

Without waiting, however, till Auftria fhould com¬ 

mence the attack, he rafhly began the war alone and 

unaided, excepting by the Britifh fleet, and thus drew 

upon himftlf the whole force of the French Republic. 

The DireClory did not fufpeCl filch imprudent conduct 

on the part of this prince ; and accordingly, when Gene¬ 

ral Mack entered the Roman territory, at the head of 

45,000 men, the French troops in that quarter were al¬ 

together unequal to the conteft. A French ambaffa- 

dor flill refided at Naples when this event took place, 

and war was not declared. When the French General 

Championet complained of the attack made upon his 

pofts under thefe circumftances, lie was informed in a 

letter by General Mack, that the king of Naples had 

refolved to take poffeffion of tlie Roman territory, ha¬ 

ving never acknowledged its exiftence as a Republic ; 

he therefore required the French quietly to depart into 

the Cifalpine ftates ; declaring, that any a& of lioflility 

on their part, or their entrance into the territory of 

Tufcany, would be regarded as a declaration of war. 

Championet finding himfelf unable to refill the force 345 

now brought agaiuft him, actually evacuated Rome. He 

left, however, a garrifon in the caftlc of St Angelo, and 

endeavoured to concentrate w hatever troops he could fdlion of 
haftily colled in the northern extremity of the Roman Rtnie. 

ftate. Towards the end of November, General Mack 
entered Rome without oppofttion. 

When thefe events C2me to be kndwn at Paris, war 

was immediately declared againft the king of Naples, 

and alfo againft the king of Sardinia. This laft prince 

had made no attack upon France; but he was accnfed 

by the Diredory, in their meffage to the Councils, of 

difaffeBion to the Republic, and of nvijhing to join the 

king of Naples in his hoftile efforts. This accufation 
could not wrell be falfe. From the period of Bonapar¬ 

te’s fuccefsful irruption into Italy, the king of Sardinia 

had felt himfelf placed in the moft humiliating circurn- 

ftances ; his molt important fortreffes were occupied 

by the French ; they levied in his country what con¬ 

tributions they thought fit ; and when they recently 

required him to rective a garrifon into his capital, he 346 

found himfelf unable to refill the demand. Even now, *Iard f*te 

when they performed the 11 felefs ceremony of declaring 

war, he could make no effort in his own defence, and° a ll‘ia' 

3 I 2 quietly 



REV [ 
French quietly gave them a formal refignation n writing ^ 

Revolution,^-s wh0le continental dominions, confenting to retire to 

79 , the ifland of Sardinia. 

In the mean time, the conteft with Naj !es was foon 

decided. The French on their retreat were much ha- 

raffed by the people of the country. The Neapolitan 

troops regarded them with fuch animolity, that they 

fcarcely obferved the.modern rules of w^r towards the 

prifoners who fell into their hands. Even their headers 

feemed in this refpedl to have forgotten the pra&ice of 

nations ; for when General Bouchard, by order of Ge¬ 

neral Mack, fummoned the caille of St Angelo to fnr- 

render, he declared, that, he would confider the pri¬ 

soners of war and the lick in the hofpitals as hoftages 

for the condu& of thegarrifon ; and that for every gun 

that fhoulcl be fired from the caille, a man fhould be 

put to death. It cannot well be imagined that the 

Neapolitan officers would have acted in this vehement 

manner, had they not expc&ed countenance and fup- 

Napfes^con Port ^rom t^ie immediate co-operation of* Aullrian 
quered by troops. In their hopes from this quarter, however, 
tnt French, they were completely difappointed. Mindful of her re¬ 

cent calamities, and attentive only to her own aggran- 

difement, Auftria feems ft ill to have expe£led more from 

negociation than from war, .and the territory of Naples 

foon fell into the hands of the French. Such indeed 

was the terror of the French name in Italy, or fuch 

was the difaffe&ion or cowardice of the Neapolitan 

troops themfelves, that they were beaten by one-fourth 

of their number in different engagements, at Terni, 

Porto Fermo, Civita Caftellana, Otricoli, and Calvi. 

At the commencement of the conteft, a body of Nea¬ 

politans, with the afiiftance of the Britifh fleet, had 

been landed ac Leghorn, for the purpofa of taking the 

French in the rear : but they, disregarding this attempt 

on the part of fuch an enemy, preffed on towards Na¬ 

ples. By degrees, General Mack’s army being redu¬ 

ced by the refult of the battles which it fought, and 

by defertion, to 12,coo men, lie found it ncceffary to 

advife the king and royal family of Naples to take re¬ 

fuge on board the Britifh fleet. They did fo ; and 

arrived at Palermo, in Sicily, on the 27th of Decem¬ 

ber, in the Britifh Admiral Lord Nclfon’s {hip. Ge¬ 

neral Mack, in the meag time, requefted an armillice, 

to afford an opportunity for making peace ; but this 

was refufed. Being driven from Capua, which is the 

laft military poll of any ftrength in the Neapolitan ter¬ 

ritory, and his life being in no fniall danger from the 

riifaffie&ion of his own troops, he at Jali found it necef- 

fary to fet-k for fafety, by furrendering hiinfelf, along 

with the officers of his itaff, to the French General. 

The governor of Naples, in the mean time, offered to 

the French a contribution in money, if the commander 

in chief would confent to avoid entering that city. The 

offer was accepted, and the invading army remained at 

Capua’. General Serrurier, on the 28th of December, 

at the head of a column of French troops, expelled the 

Neapolitans from Leghorn, and took poffefiibn of that 

place. So far as the efforts of regular armies are to be 

confidered, the war might now therefore be regarded as 

brought to a termination ; but the French had fpee- 

dily a new and unufual enemy to contend againft. 

From the mildnefs of the climate, and the fertility of 
the foil, human life can be fuftained in the fouthern 

parts of Italy with fewer efforts of induftry than in al- 
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of moll any other country in Europe. Hence arifes a FVencfr 

general propen lity to idlenefs, which is increafed by the Reyolut,on> 

numerous charitable inftitutions to which the Roman . '799* j 

Catholic religion gives rife. In the city of Naples there 34g 

had long exiited a body of perfons under the denomina- The Lazza- 

tion of Lazzaroni or Beggars, amounting to the . incre-ri’rtl J^*e a- 

dible number of from thirty to forty thoufand men, French!^ 
who did nothing, and fublifted merely by charity, or by 

fuch fliifts as occafionally occurred to them. One of 

thefe frequently was the menacing the ftate with an in- 

furredtion, in cafe their wants were not inflantly fup- 

plied ; which ufually drew from a feeble adminillration 

very liberal diftributions of money and provifions. On 

the prefent occafion they * demonftrated abundance pf 

loyalty ; but the king had thought lit to avoid entruft- 

ing his fafety to fuch defenders. Daring the confu- 

fion which followed the flight of the court and the ap- 

proach of the French army, the Lazzaroni became mu¬ 

tinous. They heard that the French abolifhed, where- > 

ever they came, all thofe monafteries and other religious 

eflablilhments which are the great fources of public 

charity. The Lazzaroni, therefore^ conceived the moft 

violent hatred againft them, and againft all who were 

fnfpe&ed of favouring opinions hoftile to royal govern¬ 

ment. In the beginning of January they began to 

fliew fymptoms of difeontent, and in a few days broke 

out into open infurre£tion. The members of the go¬ 

vernment left by the king, overcome by habitual terror 

of the Lazzaroni, confulted merely their own perfonal 

fafety, and made no effort to preferve the public tran¬ 

quillity. Prince Militorni had gained confiderable ap- 

plaufe on account of his vigorous defence of Capua a- 

gainft the French. The Lazzaroni therefore eledled 

him their commander in chief; but he attempted in vain 

to reftrain their violence and love of plunder. They 

declared hoftility againft the French and all the ad- 

vifers of the armiftice. They brpke open the prifons, 

and put to death all thofe who were confined on ac¬ 

count of political offences againft. the royal govern¬ 

ment. They next fpread themfelves over the city in Their out- 
fearch of thofe perfons whom they confidered as fa-rage?, 
vourable to the invaders, and committed murder and 

robbery in all quarters, concluding by burning the 
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houfes of thofe accounted difaffedled. An attempt was 

made by u confiderable body of the inhabitants, who 

thought themfelves in the greateft danger, to refill their 

fury, by fortifying the Convent of the Celeftins, and re¬ 

tiring thither ; but the Lazzaroni, after encountering 

the fire of cannon and of mufketry, fncceeded in ftorm- 

ing the place, and deftroyed all who had taken refuge 

there. Their power and their fury were now equally 

boundlefs, and the city became in many quarters a i'cene 

of maffacre and pillage. Prince Militorni, therefore, 

went to Capua, and requefted Championet to refeue 

Naples from utter ruin by occupying it with his army. 

For this purpofe it was arranged, that a column of 

French troops ftiquld fecretly advance by a circuitous 

march, and fuddenly enter the city from the oppofite 

quarter. Before this plan could be fully executed, the 

Lazzaroni had adopted the daring refolution of attack¬ 

ing the French within the fortifications of Capua. Ac¬ 

cordingly two-thirds of them inarched out upon this en- 

terprife, and fpent the 19th and 20th of January in at¬ 

tempting to take Capua by affault. Multitudes of thefe 

men here perifhed by the artillery of the place ; for the 

French, 
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French French, to favour the capture of Naples by the party 

Revolutionjiaj been fent eallward for that purpofe, avoided 

making any fally, and remained upon the defendve. The 

Lazzaroni at Capua, however, having learned on the 

21 ft that a French column had marched to Naples, and 
approached the gates, Suddenly returned to the affift- 

ance of their brethern in the capital. They were clofe- 

ly purfued by the French ; but they had leifure, ne- 

verthelefs, to barricade the llreets, and to form them- 

felves into parties for the defence of. different quarters. 

A dreadful and fanguinary contefl now enfned, which 

lafted from the morning of the 22d to the evening of 

the 23d of January. The Lazzaroni, with fome pea- 

fants who had joined them, difputed obftinately every 

fpot of ground ; and by the energy which they dis¬ 

played, caft a fevere reproach upon the feeble and un- 

fkilfnl government, which had not been able to dire£l 

in a better manner the courage of fuch men. At length, 

after having been gradually driven from flreet to Jftreet, 

the Lazzaroni rallied for the lafl time at one of the 

gates of the city, where they were nearly exterminated. 

The inhabitants rejoiced on account of their own efcape 

terminated.from immediate ruin ; and while-the French armies 

found themfelves become odious in all the other coun¬ 

tries which they had entered, they here found them¬ 

felves, from the peculiar circumftances of the cafe, re¬ 

ceived with unfeigned welcome, in a city which holds 

the third place in population and fplendour among the 

capitals of Europe. 

This may be regarded as the laft triumph enjoyed by 

the Directory. The confeqnences of their conduct 
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They are 
nearly ex- 

offered ; hut Sieyes, the Dire&ory’s ambafTador at Ber- French 

lin, artfully contrived to defeat this negociation, and to R>evo*ut*on 

counteract the unpopularity of his country in Germa-. 1 j 

ny, by publifhing the fecret convention at Campo For- 

mio, which we have already mentioned. This treaty 

demonftrated fo clearly to the German princes the ut¬ 

ter unconcern with which their independence and their 

interefts were regarded by the head of the empire, that 

no fteady co-operation with Auflria could henceforth 

be expected from them. The greater number of them, 

therefore, refolved to maintain their neutrality under 
the protection of Pruffia. 

On the 2d of January, the French minifters at Ra- 

fladt prefented a note to the congrefs, in whieh they 

intimated, that the entrance of RuIlian troops into Ger¬ 

many, if not refilled, would be regarded by them as a 

declaration of war. Some negociation took place in 

confequence of this note, but no fatisfactory anfwer was 

returned. On the 26th of that month, the ftrong for- 

trefs of Ehrenbreitftein furrendered, after having re¬ 

mained under blockade fince the conclufion of the trea¬ 

ty of Campo Formio. By the poffeffion of this place, 

and of Mentz and DufTeldorf, France was now render¬ 

ed very formidable on the Rhine. As (lie polfeired al- 

fo the ftrong country of Switzerland, and all the forti¬ 

fied places of Italy, Ihe was well prepared, not only for 

defence, but for active operation ; for it is now known, 

that the conferences of Raftadt were purpofely pro- 

traded, by orders from the Diredory, till the French 

armies ftiould be ready to take the field with advan¬ 

tage againft an enemy whofe condud betrayed the mod ^ 

were now gathering fall around them. They were de- culpable tardinefs. At this time Jourdan commanded \var re- 

fervedly unpopular at home ; riot only from the viola¬ 

tions they had offered to the conftitution of their coun¬ 

try, but alfo from the manner in which they conduded 

public affairs in detail. They fet no bounds to their 

profufion, or to the exadions with which their agents 

vexed the conquered countries. Championnet, afhamed 

of the extortions of which the Commilfaries of the Di¬ 

redory were guilty, attempted in Italy to reftrain 

them ; and the confequence was, that, upon the com¬ 

plaint of the commiflary Taypoult, he was deprived of 

his command, and thrown into prifon. Scherer, the mi- 

nifter of war, was appointed his fucceffor. Under him 

the rapacity of the agents of government, and the em- 

Rapacity ofbezzlement of the public (lores, was carried to its 

trie Direc height. The members of the armies were fuffered to de¬ 

cline, that the Diredory, the commifLries, and the ge¬ 

nerals, might become rich. Thus the (late was left to¬ 

tally unprepared againft the ftorm which was now ra¬ 

pidly gathering from abroad. Still, however, France 

was feared by the neighbouring nations, to whom the 

prefent date of her internal affairs was obfeurely known. 

Though ail army of 45,000 Ruffians had advanced to 

the aid of Auflria, yet that Cabinet hefitated to declare 

war. PruiTia was eagerly folicited by Britain to take 

up arms againft France, and large pecuniary aid was 
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011 the Upper Rhine from Mentz to Huningen ; Maf-newedon 

fena occupied with an army the eaftern frontier of Swit-^ie Hhinc. 

zcrland towards the Grifon country ; Scherer was com¬ 

mander in chief in Italy ; Moreau acted as general of 

a divifion under him ; and Macdonald commanded the 

troops that occupied the territory of Rome and Naples. 

But thefe armies that kept in fubje&ion, and were now 

to defend fo many countries, fearcely amounted to 

170,000 men in all, and were far outnumbered by the 

armies which Aullria alone, without the aid of Ruffin, 

could bring into the field. The Directory, however, . 

confiding in the unity of its own plans, in the undeci¬ 

ded politics of the court of Vienna, and in the con fc- 

quent flow movements of the Imperial armies, was ea¬ 

ger to renew the war ; and the two Councils, on the 

13th of March, declared France to be at war with the 

Emperor of Germany and the Grand Duke of ^Tufca- 

ny. The war, however, had already been begun. On 

the 1 ft of March Jourdan croffed the Rhine at Straf- 

burgh, and occupied feveral ftrong pofitions in Swabia. 

Manheim was taken, and Philipfburg fummoned to fur- 

render by Bernadotte (g), while St Cyr entered Stnt- 

gard. On the 4th of March the Auftrians croffed the 

Lech, under the command of the Archduke Charles, to 

oppofe this army. Maflena advanced into the territory 

of * 

(g) This fummonswas conceived in very extraordinary terms, and cannot be accounted for but upon the fup- 

pofition that Bernadotte believed the Auflrian officers infected with French principles. He calls upon the com¬ 

mander of the fortrefs to furrender without refiftance, and thus violate the trull repofed in him by his fovereigii. 

He tells him, that a difeharge of his duty would produce the defection of his officers and men. He warns him of 

the folly and danger of leading troops to adtion againf their will; and, laflly, he threatens him with vengeance if; 

he ftiould dare to reff ! 

! 
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French of the Grifons; and furprifing a ftrong body of Auf- 

C\0jGQ0ni tnans, took them all prifoners, together with their Ge¬ 
neral AufFenburgh, and the whole of his itaff, after a 

defperate refinance under the walls of Coire. The re¬ 

duction of the Grifons was the confequence of this vic¬ 
tory. 

But in order to complete the plan of the French, 

which was to effect a junction with their two armies, 

that of MafTena in Switzerland with that of Jourdan in 

Germany, it was neceffary to carry the important poll 

of Feldkirch, which was occupied by the Auflrian Ge¬ 

neral Hotze, vvhofe line extended from the frontiers of 

the Grifons, to the north eaft by the Vorelberg, to the 

eaftern extremity of the Lake Conflance. Vigoroufly 

repulfed in his fit 1 ft attack, MafTena renewed it, five dif¬ 

ferent times, with frefh forces, and increafed impetuofi- 

ty. But all could not avail againft the fteady bravery 

of the Auftrians, who drove back the affailants with 

immenfe (laughter. The French, however, being in 

pofieflion of the Grifons, the invafion of the Engadine, 

and the county of Borrnio, by a divifion of the army of 

Italy cantoned in the Valteline, under the orrders of Ge¬ 

neral Cafabianca, was facilitated. The Auftrians, too 

weak in that quarter to refift them, retreated into the 

Tyrol, whither they were purfued by the French, who 

forced fome of the defiles by which the entrance of that 

country was defended, and extended their deflructive 

incurfions as far as Glurenz and Nauders. 

Meanwhile the van-guard of the main army of th« 

Imperialifts pufhed forward to meet the enemy. On the 

20th of March it was attacked by Jourdan, who drove 

in the outpofts ; but on the following day that general 

was himfelf attacked in the centre of his army, dri¬ 

ven from his pofitfon, and compelled to retire during 

the night to Stockach. Both parties now prepared for 

a decifive engagement. On the 24th, the Archduke 

encamped before Stockach, with his right wing towards 

Nellenburgh, and his left near Wallenweis. On the 2 ah 

at day-break, the French army began the attack. They 

directed their chief efforts againft the right wing of the 

Auftrians commanded by General Mecrfeldt. The battle 

was long and obftiiiate. From five o’clock in the morn¬ 

ing till paft one of the afternoon, its termination re¬ 

mained extremely doubtful. The French fueceeded in 

their attempt againft General Meerfeldt. His pofition 

was forced, and he retreated into a wood between Lip- 

tingen and Stockach. Here lie renewed the combat 

The French without fuccefs. He was gradually driven to the ex- 
are defeat tremity of the wood, though it is a German mile in 
editjJSwa- breadth. The left wing of the Auftrians, however, 

had in the mean time maintained its ground, and rein¬ 

forcements were fent from it to General Meerfeldt. 

With the affiftance of thefe he at laft fueceeded in ma¬ 

king a ftand, and even obliged the French to retire in 

their turn. At length, about two o’clock, the French 

found it neceffary to withdraw from this quarter. The 

battle, however, was continued in different points till 

night came on. The French remained upon the ground 

where they bad begun the attack, and they even retain¬ 

ed 4000 prifoners whom they had taken during tile 

various movements of the day. The refult of the battle, 

upon the whole, however, was fatal to their affairs. 

Their lofs was fo great, and the fuperiority of the Auf¬ 

trians fo manifeft, that Jourdan dared not to hazard 

another engagement. On the following day he retired 
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to Weiller near Dutlingen ; and finding his army alto** French 
gether unequal to offenlive operations, he fent back one RevQ{ut'oni 
part of it to cover Kelil and Strafburgh, while he with-1 

drew with the other towards Switzerland. This event 
compelled Maffena, who was prelnug upon Tyrol and 

the Engadine, to return to the defence of Switzer¬ 

land. He was immediately intruded with the chief 

command of the troops in this quarter, in the room of 

Jourdan, who was removed. The Auftrians continued 

to advance 111 every dirt&ion, and immediately occu¬ 

pied the whole of the right, or German fide of the 
Rhine, from the lake of Conflance to Mentz. 

In Italy the fuccefs of the Auftrians was equally con- ^nd^iii 
fpicuous, notwithftanding the treachery of the French Italy, 

in attacking them before the expiration of the truce. 

The attempt of the latter to force the advanced polls 

of the former, on the 26th of March, at Santa Lucia 

and Buffelango, was rendered abortive; and at Legnago, 

the Auflrian general, Kray, obtained a complete vic¬ 

tory, and compelled them to feek prote&ion under the 

walls of Mantua. On the 5th of April, the Auftrians 

again attacked them in their pofition at Memiruolo, 

which lies on the road from Mantua to Pelchiera, and 

compelled them, after an obftiiiate conflict, once more 

to retreat. The lofs of the French in thefe different 

a&ions was undoubtedly great ; but it is probably over^ 

rated at 30,000 men killed, wounded, and taken. 

The fuccefs of the Auftrians, however, was not 

cheaply puichafed. Scherer, who commanded the 

French army, gained over them, at firft, fome advan¬ 

tages, which, had he known how to improve them, 

might have given a different turn to the tide of affairs. 

One divifion of his army had actually forced the Auf- 

trian pofls on the 26th of March, and taken 4000 

prifoners ; but the other divifion being repulfed, he 

withdrew his troops from their advanced pofition, and 

thus 1'wliuqtiifiled the advantage which he had gained. 

Even or the 5th of April, Moreau’s divifion perform¬ 

ed prodigies of valour, and took, it has been laid, 30CO 

prifoners ; but from the injudicious difpofitions which 

had been made by Scherer, that general was not fup- 

ported, and the victory of the Auftrians was complete. 

Kray now quickly drove the French from the Mantuan, 

and compelled them, after having fuftained new Ioffes, 

to relinquish their flrong holds on the Mincio and the 
Adige, and to retreat to the Adda. 

On the banks of this river, rendered remarkable for 

the dear bought vi&ories which Bonaparte had obtain- $ 

ed at the bridge of Lodi, the French general Moreau, Moreau 

to whom the 1)ire61 ory had given the chief command fortifies his 

of their army, prepared to make a vigorous defence.camp. 

The military talents* of this man had been rendered un- 

qucflionable by his celebrated retreat through a hollile 

country, and before a victorious army ably commanded. 

On the prefect occafion he did not belie his former 

character. Nothing that could give courage or confi¬ 

dence to his troops was neglected. Entrenchments 

were thrown up wherever the river was conlidered as 

paffable ; and a fituation, remarkably flrong by Nature, 

was (Lengthened by every means which art could fup- 
p!y. 

Before this period, a confiderable body of Ruffians 

had joined the Imperialifts; and the chief command of 

the allied army was now affumed by Field Marfh&l Su- 

warrow Rimnifki. This celebrated leader, whofe cha¬ 

racter 
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French radler every democrate labours to mifreprefent, had en- 

Revolution,terec| fnto the army at the age of twelve, and rifen from 

t 17^9' ,the ranks to the ftation which he now holds, of Gene- 

raliflimo ot the Ruffian armies. PoffefTed of ftrong na- 

Marlhal tural talents, he had likewife the benefit of an excellent 
..Su war row education, and is faid, by thofe who are perfonally 

known to him, as well as acquainted with the ftate of 

literature in Ruffia, to be one of the belt clafiical fcho- 

lars of all the natives of that great empire. He had 

fludied, in early life, mathematics and natural philofophy, 

as branches of fcience abfolutely neceffary to the man 

whofe highelt ambition is to become a great commander ; 

and his knowledge of the learned, as well as of the 

fafhionable languages, has enabled him to avail himfelf 

of all that has been written either by the ancients or 

the moderns on the art of war. This art has indeed 

been his chief fludy from his youth ; it has been at once 

his bufmefs and his amufement. 

Poffeffed with his countrymen, in general, of the mofl 

undaunted courage, and formed by Nature to endure 

the greatefl fatigue, it is not furprifing, that with all 

thefe advantages Suwarrow fhould have long ago acqui¬ 

red the cliaradler of one of the ablefl generals of his time. 

It is indeed true, that, till the opening of the campaign 

of 1799, he had diftinguifhed himfelf only againft the 

Turks, whom we are too apt to defpife, and againft the 

Poles when divided among themfelves ; but let it be 

remembered, that the enthufiaflic courage of thofe fame 

Turks had found employment for the talents of fome 

of the ablefl generals in Europe, a Laudohn and a Co- 

bourg; and that the Polifh armies which Suwarrow 

fubdued were united by the flrongefl of all ties—the 

knowledge that they mufl conquer or perlfh. All this 

was fo well known to Frederic the Great, that lie held 

the military talents of the Ruffian hero in the highelt 

efleem ; and the attention of all Europe was now turned 

towards the quarter where thofe talents'were to be ex¬ 

erted in the fupport of focial order, and of every thing 

which ennobles man. His operations in Italy did not 

difappoint the highelt expectations which had been 

formed of them. At an age confiderably above fixty, 

he began a campaign not Ids remarkable for itsa&ivity 

than any which had gone before it lince the commence¬ 

ment of the French revolution. We are by no means 

prepared, however, to do jnflice to the various military 

efforts which were now made, or to explain clearly the 

means employed to irifure fuccefs. If the work entitled 

the Hijlory of Suwarrow’s Campaigns be deferving of 

credit, the fuperiority of that commander over his rivals 

and opponents feems to have at all times confided prin¬ 

cipally in the promptitude with which he formed his 

plans, and the rapidity with which he carried them in¬ 

to execution. It is likewife faid to be a maxim of his, 

always to commence the attack when he fees a battle 

inevitable, from the perfualion that the ardour of the 

attacking army more than counterbalances the advan- 

tage of ground, if that advantage be not very great. 

Such was certainly the principle upon which he a&ed 
at prefent. 

Attacks On the 24th of April the combined army advanced 
him in his to the Adda ; and having driven in Moreau’s outpofts, 

xnencs Suwarrow refolved, on the 26th, to attack him in his 
5 entrenchments. For this purpofe, while the fhew of 

an attack was maintained along the whole line, a 

bridge was fecretly thrown over among the rocks at 
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the upper part of the river, where the French had French 

thought fuch an enterprife unlikely or tmpoffible. ^Revolution, 

party of the combined army was thus enabled,v on the « 

following morning, after eroding the river, to turn the 

French fortifications, and to attack their dank and rear, 

while the red of the army forced the paffage of the ri¬ 

ver at different points. The French fought obdinate- And r?e- 

ly, but were fpeedily driven from all their poiitions, and feats him 

compelled to retire to Pavia, leaving 6000 men on thew*ck Sreat 

field ; while upwards of 5000 prifoners, including 4.^au^ tcr‘ 

generals, fell into the hands of the allies, together with 
80 pieces of cannon. 

The advantage thus obtained over the French, in 

confequence of the addrefs with which the Adda was 

eroded, is faid to have gained for Suwarrow more efti- 

mation from his antagonids than they had originally 

been difpofed to grant to any military officer coming 

from Ruffia, and who had never before had perfonal 

experience of the mode in which war is conducted in 

the fouth of Europe. But this is probably affedlation. 

The French had furely no c a life to defpife Ruffian ge- 

nerels, fince they could not but know that Eaudcliu 

was born in Ruffia, that he had his military education 

there, and that.he had rifen to a high rank in the army 

before he entered into the fervice of the Emprefs Queen 

Maria Therefa. Indeed it is evident, that while their 

orators were declaiming againft Suwarrow and his Ruf¬ 

fians as mercilefs barbarians, they were fecretly trembling 

at his prowefs and refources, which they could not but 

remember had more than once faved the armies'of the 

Prince of Cobourg in the Turkiffi war. 

Moreau now eftahlifhed the wreck of the French ar¬ 

my, amounting to about 12,coo men, upon the Po, be¬ 

tween Aleffandria and Valentia. On the 1 ith of May 

he compelled a body of Andrians to retire, though they 

had already paffed the river, and took a great number 

of them prifoners. On the following day, 70CO Ruf¬ 

fians eroded the Po at Bafignano, and advanced on Pe- 

cetto. Moreau immediately fell upon them with his 

army. They maintained a long and defperate conflict; 

but being at lad thrown into confulion, and refufing to 

lay down their arms, about 2000 of them were drown¬ 

ed in recroffing the river, and the French, with difficul¬ 

ty, took a fmall number of them prifoners. But Su¬ 

warrow foon advanced, 'and terminated this a&ive, but 

petty warfare, which was all that the French could now 

maintain. Moreau was under the neceffity of retiring 

with his troops to occupy the Bochetta, and other 

paffes which lead to the Genoefe territory ; and the 

combined army commenced vigoroufly, and at once, the 

fiege of all the fortreffes in the part of Italy which is 

now occupied. Pefchiera, Mantua, Ferrara, Tortojia, 

Aleffandria, and the citadels of Turin and Milan, were 

all attacked. The French were driven from the Enga- 

dine by Bellegarde ; Maffena, clofely preffed in Swit¬ 

zerland by the Archduke Charles, was compelled to 

retreat to the neighbourhood of Zurich, and almoil all 

Piedmont had rifen in infurre£tion againft the French ; 

fo that in every quarter their affairs feemed defperate. 

Few or no reinforcements arrived from the interior, and 

their generals were left to a£l upon the defenfive, and to 

detain the enemy at a diftance from the frontiers of 

France as long as poffible. One effort of offenlive war 

only remained, and, after fome delay, it was made with, 
much vigour. 
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French Macdonald was dill with a confiderable French army 
HevoIuti°nM*n t|ie fout|iern parts Qf Italy, and occupied tlie terri- 

c —tories of Rome and Naples. - No attempt was made on 

360 the part of the combined powers to cut of his retreat ; 

probably from the convuflion that fuch an enterprife 

A could not be accomplifhed with fuccefs in the moun¬ 

tainous countries of Tufcany and Genoa, through 

which it would be in his power to pafs. Aware of 

this circumflance, he was in no hafle to remove, though 

the combined army now occupied almofl the whole ter¬ 

ritory between him and France. He gradually con¬ 

centrated his forces, however, and drew near to the 

feene of a£lion. FI is army amounted to 30,000 men ; 

and he was ordered by the Diredlory to evacuate the 

new born republics of Rome and Naples, and to form a 

junction, if pofiible, with the army of Moreau. The 

prefent filiation of the allies, however, tempted Mac¬ 

donald to hazard an adlion by himfelf. Marfhal Su- 

warrovv had extended liis forces over Lombardy and 

part of Piedmont, in order to afford protection to the 

well difpofed inhabitants of tliefe countries ; and Mac¬ 

donald and Moreau had concerted between them a plan 

for dividing their antagonifts, and vauquiffiing them, as 

the French generals had often vanquiffied their enemies 

in detail. It was only bv^Macdonald, however, that 

any important blow could be (truck ; but it was ne- 
caffary that Moreau fliould 

part of the A uflro-Ruffian 

might be more completely 

attack. For this purpofe 
tagem. 

Towards the end of April, the French fleet, amount¬ 

ing to 16 (liips of the line, had ventured out of Bred 

harbour. Ireland was fuppofed to be the place of its 

dedination ; and the Britifh fleet was Rationed in the 

fituations mod likely to prevent its arrival there. The 

French, however, intending to form a junction with 

the Spanifh fleet, which was dill blockaded in the port 

Junction of of Cadiz, failed Southward. When they approached 
the French Cadiz, a dorm arofe, which prevented any attempt on 

fleets^01*11 t^eir Part t0 enter * 1C harbour, and any effort on the 
part of the Britifh admiral, Lord Keith, to bring them 

to an engagement. On the 4th and 5th of May, there¬ 

fore, they paITed the Strait of Gibraltar, and fleered 

for Toulon. Lord Keith kept his dation near Cadiz 

till the 9th of May, and then entered the Mediterra¬ 

nean in quefl of the French fleet. The Spaniards im¬ 

mediately put to fea, and went into the Mediterranean 

alio. The French fleet entered Toulon, and afterwards 

went out in qued of the Spanifh fleet. They failed to¬ 

wards Genoa, and afterwards to Carthagena, where they 

met their allies. The two fleets being now united once 

more, paffed Gibraltar, and failed round to Bred, where 

they arrived in fafety, without being overtaken by the 
Britifh. 

Moreau, in the mean time, took advantage of the 

arrival of the French and Spanifh fquadrons in the vi¬ 

cinity' of Genoa, to fpread a report that they had 

[ 440 ] REV 

draw upon himfelf a great 

forces, that the remainder 

expofed to his colleague's 

he had recourfe to a flra- 

361 

brought him a powerful reinforcement of troops, in the French 
hope of withdrawing from Macdonald the attention 0fRev°lution, 

Suwarrow. This la it officer was himfelf at Turin. His , 17"* 

advanced troops pofFefled the pafies of Sufa, Pignerol, v 

and the Col d’Affiette ; while, at the lower extremity 

of the vad track of country over which his army was pa^ti^l fuc- 
fcattered, General Hohenzoliern was poded at Modena cedes of 

with a confiderable force, and General Ott was at Reg-Macdo- 

gio with 10,000 men. On the 12th of June, Macdo-naW* 

nald began his operations. His advanced divifions at¬ 

tacked Hohenzoliern at^ Modena* on that day, defeat¬ 

ed him, and took 2000 of his men prifoners. The 

French, at the fame time, attacked General Ott ; and, 

after obliging him to retreat, they entered Parma on 

the 14th of June. On the 17th, General Ott was 

again attacked, and compelled to retire upon Cadel St 

Giovanni. But here the progrefs of Macdonald was 
arrefled. 

Suwarrow had been informed of his approach and 

alarming fuccefles; and with that prefence of mind, and 

that promptitude of energy, which fo flrongly mark 

the whole oLliis condu£l, he fuddenly left Turin on 

the 15th of June, at the head of 20,000 men ; and ha¬ 

ving marched feventeen leagues in eiglit-and*forty hours, 

came up with Macdonald’s army on the banks of the 

Tidone. The Ruffian Generals Rofenberg and Foer- 

fler commanded the right and the centre ; the left 

wing was commanded by the-Andrian General Melas ; 

the Ruffian General Prince Procration commanded the 

advanced guard, and Prince Lichtenflein the referve. 

A defperate adlion now commenced, which, contefled 

with equal obftinacy on both fides, was fought during ~ 

three fucceffive days. At length vidlory, fliil faithful He w com- 

to the flan da rd of Suwarrow, declared for the allies, pletely de- 
The French, driven on the lfl day from the Tidone to^eatet*ky 

the Trebbia, were there ultimately defeated on the 19th,Suwarrovr* 

after a carnage on both lides, fuch as tome of the oldefl 

officers in the army declared that they had never before 

feen. The Ruffians and French repeatedly turned each 

others line, and were mutually repulfed. Suwarrow, who 

appeared in perfon wherever the fire was hqaviefl, and 

his troops mofl clofely preffed, is faia to have had fevea 

horfes killed under him, and to have ilript himfelf to 

the ffiivt on the 19th, running on foot from rank to 

rank, to urge the troops forward by his prefence and 

example (h). With all thefe exertions of hcroifm, how¬ 

ever, and greater have feldorn been made, the iffiie of 

the contcfl continued doubtful, till the gallant Kray, in 

diredl difobedience to the pernicious orders of the Au- 

lic Council at Vienna, arrived at the head of a large 

detachment from the army beheging Mantua, and, on 

the 19th, decided the fate of the day. 

The French fled during the night; and on the morn¬ 

ing of the 20th, Suwarrow purfued them with his army 

in two columns. It feldom happens that German 

troops can overtake the French in a march. The Ruf¬ 

fians now did lo, however; and at Zena, the rearguard 

of the French, being furrounded, laid down their arms. 

The 

(h) We had this information from an officer of high rank, now redding in Weimar, who was prefent in the 

adlion ; and who added, that the CofTacs* as foon as they faw their old commander in'hisyft/r/, rufhed upon the 

enemy with an impetuofity which nothing could withfland. The llory is by no means incredible ; for Suwarrow, 

who defpifes coflume, is known to have fought repeatedly in his ffiivt again ft the Turks; and he would be as hot 
on the Trebbia as ever he was on the Danube. 
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French The reft of the French army found fafety in the pafles the number of the allies who defended that town ex- French 

Revolution,0f the Appennines and the Genoefe territory, after ha- ceeded not 2000 men ! Foiled in eleven different at-Revolutlon' 

, I799> ving loft on this occalion, in killed, wounded, and pri- tempts to carry it by affault, one of which was made , *799' . 

foners, not lefs than 17,000 men. during the truce which he himfelf had folicited to bury 

Moreau, in the mean time, had attacked the Au- the dead, he was ultimately obliged to retreat, leaving 

ftrians under General Bellegarde in the vicinity of A- eight of his generals, eighty-five of his officers, and one 

lexandria. Though fuperior to him in numbers, they half of his army behind him. The fuperiority of the 

were completely beaten ; but Suwarrow having return- Britifh over the Corlican hero was, during this fiege, 

ed with infinite rapidity after his vi&ory over Macdo- more fully difplayed in condud than even in courage. 

364 nald, the temporary advantage gained by Moreau became The true magninimity evinced by the former ; his tem- 

com bints 1,0 imP_ortailce- Suwarrow complained loudly of the perate replies to the audacious calumnies and’atrocious 
of^uwir- c°ndu6lof the Aulic Council on this occafion; while they, falfehoode of his adverfary ; and the moderation and 

row and in return, imputed their difafter under Bellegarde to his humanity which chara&erifed his difpatches, and inva- 

the Aulic unlkilfnl dillribution of the whole troops, which had riably marked his behaviour to thole whom the fortune 

Council. expofed an iminenfc army to great danger from the en- of war fubje&ed to his power—give additional luftre to 

terprifes of an handful of men. It is not our bufinefs the brilliant vidlory which his valour, his energy, aud 

to decide between them. The inftru&ions of the his perfeverance, fo effentially contributed to fccure. 

Council to Kray not to co operate with the commander But w hile we pay a tribute of juftice to the merits of 

in chief of the combined army, feem to us in the high- our gallant countryman, we mull not omit to notice 

eft degree abfurd, if not treacherous ; and we have the high deferts of the brave, the loyal, the virtuous 

heard a general officer, wlicfe name, were we at liberty Philipeaux, his gallant comrade, the partner of his 

to give it, would do honour to thefe pages, fay, that the toils, and the partaker of his glory. The fin'll of this 

dillribution of the troops, of which that council com- French officer as an engineer was moll fuccefsfully dif- 

plamed, was the moft mafterly thing that has been done played in the defence of Acre ; and, indeed, his exer- 

during the war. Be this as it may, a diftruft and mu- tions on that memorable occalion fo far furpaffed his 

tual mifunderftanding thus commenced, or, at ieaft, ftrength, that he a&ually periffied through fatigue. ,66 

made its firft open appearance, which gave goodreafon The defeat of Bonaparte at Acre, which effe&ually His vaft 

to fufpedl that little cordiality of co-operation would Hopped his deftrudlive career, will be confidered as im-Projc<^S 

lpng exift between thefe allies. They continued, how- portant indeed, when it is known that his arts of in-hadhe fuc' 

ever, for fome time to enjoy uninterrupted profperity trigue had fo far fucceeded as to prevail on the numc-^' 

under the command of Suwarrow. The fieges of the rous tribe of the Drnfes to join his ftandard with fixty 

different Italian fortrefles were very clofelypreffed. They thoufand men immediately after the redu&ion of that 

all fur rendered in fucceffion ; and the period appeared town. Had this juu&ion been effeded, it was intend- 

faft approaching when it would be in the power of the ed to proceed to Conflantinople, and, after plundering 

allied armies to enter the ancient territory of France. the city, to lay it in allies ! It is fcarcely poffible to 

If we turn our eyes to a different quarter, we fhall calculate the dreadful confequences of fuch an event on 

find the French as much humbled at this time in Pa- the political Hate of Europe. If Cervices are to be efti- 

365 le{Vne ^ ?r?tifh val°ur, as they were in Italy by the mated in proportion to their effetfs, we know of none, 
Bonapar- united armies of Ruffia and Auftria. The hero of during the prefent war, fertile as it has been in brilliant 

te’sunfuc- France, the conqueror of Italy, the boafted legillator atchievements, that deferves a higher reward than the 
cefsful at- of Europe, after having defeated the Mamalukes, taken defeat of Bonaparte at Acre. 

Acre poffeffion of Alexandria and Cairo, and profeffed him- During thefe reverfes abroad, France had begun to 

felf a Mahometan in Egypt, led an army into Paleftine fuffer much internal agitation, and the Diredory found 

with the avowed purpofe, it has been faid, to take pof- itfelf in a very difficult iituation. The cledions, as 

feffion of Jerufalem, and by rebuilding the temple, and ufual, were unfavourable to them ; and amidft the con- 

reftoring the Jews, to give the lie to the prophecies of tempt with which they now began to be regarded, it 

the Divine founder of the Chriflian religion. At the was no longer poffible to fecure a majority in the Coun¬ 

head of a chofen band, exceeding 12,000 in number, cils, by unconfticutioualiy annulling the ele&ions of their 

and poffeffed of a ftaff eminent for military (kill and ex- political opponents. They demanded money, and were 

perience, he arrived at the fmall town of Acre, fituated anfvvered by reproaches, on account of their profufion, 

on the fea-coaft, ^28 miles fouth of Tyre, and 37 north and the rapacity of their agents. The royalifts in the 

of Jerufalem. io this town, which was wretchedly fouth and the weft began to form infurredtions. They 

fortified, and defended only by a fmall garrifon of Mul- were fubdued with much difficulty, on account of the 

felmans, he laid fiege in form ; and the governor would abfence of the troops. The people had totally loft that 

have furrendered unconditionally, had he not been, we enthufiafm which, in the earlier periods of the revolu- 
fay not perfuaded, but decoyed, by an Englifh naval of- tion, induced them to fubmit to fo many evils, and to 

ficer, to make a vigorous refiftance. We need not add, make the moft violent efforts without murmuring. They 

that the naval officer was Sir Sidney Smith, or that beheld the renewal of the war with regret, and were 

the befieging general was Bonaparte. unwilling to affift by their exertions to reftore power 

The ^ command, of the garrifon being entrufted and fplendour to the fadlion which had trampled upon 
to Sir Sidney Smith, who was not to be bribed by their freedom. 

French gold, or corrupted by French philofophy, Amidft all thefe difficulties, an event occurred which, 
the hero who, by the aid of thefe allies, had fo quickly for a time, gave the Directory the hope of being once 

routed armies, and conquered ftates in Italy, was de- more able to roufe the dormant energies of theii^coun- 

tained before the town of Acre fixty-nine days ; hough trymen. After the defeat of Jourdan, a detachment 
Suppl. Vol. II. Part II. 2 ft from 
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from the army or the Archduke Charles had occupied 

Rafladt, where the Congrefs hill Tat. On the 28th of 

April an order was fent by an imperial officer to the 

French minifters, requiring them to quit Rafladt in 24. 

hours. They demanded a paffpovt from Colonel Bar- 

bafey, who had fent theorder; but this he could notgrant, 

none having that power but the commander in chief. 

They declared themfclves determined to depart without 

delay, although the evening approached. They were 

detained about an hour at the gate of the town, in con- 

fequence of general orders which bad been received by 

the military to fuffer none to pafs. In confluence of 

an explanation, however, and of the interpofition of fu- 

peiior officers, they were allowed to depart. The three 

miniflers, Bonnier, Robcrjot, and Jean Debry, were in 

carriages. The wife of Roberjot, and the wife and 

daughters of Jean Debry, were along with them ; and 

they were attended by the miniflers of the Cifalpine 

republic. When they had advanced to a very fhort 

diftance from Rafladt, they were met by about 50 

huffars of the regiment of Szeckler, who made the car¬ 

riages to halt, and advancing to the firft of them, con¬ 

taining Jean Debry, demanded his name. He told 

them his name, and added that he was a French minifter 

returning to France. On receiving this anfwer, they 

immediately tore him from his carriage, wounded him 

in feveral places with their fibres, and cafl him into a 

ditch, on the fuppofition that he was killed. They 

treated in the fame manner the two other ambafTadors, 

Bonnier and Roberjot, whom they murdered upon the 

fpot. They offered no perfonal violence, however, to 

the reft of the company, who were allowed to return 

to Rafladt ; but they robbed the carriages of whatever 

effects they contained ; and the papers of the ambaffa- 

uors were conveyed to the Auftrian commander. Af¬ 

ter the departure of the foldicrs, and the return of the 

carriages to Rafladt, Jean Debry wandered about the 

woods all night, and returned alio to Rafladt on the 

following day. He claimed the papers bclonging'to the 

legation from the Auftrian commander, but they were 

refilled to be reftored. . 
During the whole of the long period that the Con¬ 

grefs had fat, Rafladt and its vicinity had been occu¬ 

pied by French troops, and it was only a few days lince 

the Auflrians had obtained poffeffion of it. This event 

therefore call, at lead, a levere reproach upon the dit- 

ciplinc of the Auftrian army. It did more ; it made 

every hone 11 man regret, that troops, engaged in the 

fupport of a good caufe, ftiould think to promote that 

caule by the murder even of the great ell villains. The 

Archduke Chailes made hallo to difelaim all knowledge 

of it in a letter to Maffena ; but the French Directory, 

regarding it as a fortunate occurrence, from its tendency 

to roufe the refentment of the nation, addreffed to the 

two Councils, on the 5th of May, a meffage, in which 

they aferibed it to a deliberate purpofe on the part of 

the Auftrian government to infult France by the affaf- 

fination of her ambafTadors. They thus converted the 

private ad of a few defperate individuals into ameafure 

of public policy ; as if the death of thofe wretched mif- 

creants could have been of confequence to the enemies 

of the great nation. The unpopularity of the Direc¬ 

tory, however, and the obvious inutility of fo grofs a 

crime, prevented this accnfation from obtaining much 

credit, or producing great effefts upon the people. I11 

a private letter which a friend of our’s received at that re 1 ch 
period from the Continent, he was affured that the mur. Revolution, 

der of the envoys u fait plus clc bruit que de fenfaiion 1 

and that the general opinion was, that the Directory 

itfclf knew moil? of the authors of that crime than the 
Archduke or the Auftrian government. 369 

Upon the introduction of the new third of this year Diffenfions 

into the Councils, a violent oppofition to the Diredory111 France* 

commenced. * Sieyes, who was ambaffador at Berlin, 

and who had enjoyed, during the whole progrefs of the 

revolution, a very conliderable influence over all the 

parties that had fiicceffively enjoyed the fupreme au¬ 

thority, was elected into the Directory. At the firft 

eftablifhment of the conflitution he had refufed to oc¬ 

cupy this flation, and it excited much furprife when he ' 

readily accepted the office in the prefent calamitous 

ftate of the Republic. His admiffion into the Direc¬ 
tory, however, did not reconcile the pulic or the two 

Councils to that body. A violent conteit for power 

betwixt the Moderate and the Jacobin parties feemed 

to approach ; but they foon came to a eompromife. 

Treflhard was removed from the Diredory, under the 

pretence that lie had held an office in the ftate within 

lefs than a year previous to his nomination. Merlin 

and Reveilkre were compelled to refign, to avoid an 

impeachment with wdiich they were threatened ; but 

Barras ftill contrived to retain his ilation. Moulins, 

Gohier, and Ducos, men little known, and by no means 

leaders of the contending parties, were appointed Di¬ 

rectors. The power w^as unduflood to be divided, and 

that neither party greatly predominated. An attempt 

wras made to revive public Ipirit, by encouraging anew 

the inftitution of clubs, which had been fuppreffed by 

the Diredory. The violent Jacobins were the firft to 

take 'advantage of this licence. They relumed their 

ancient llyle, their propolals for violent meafures, arid 

their practice of denouncing the members and the 

meafures of government. But the Directory becoming 

alarmed by their intemperance, obtained leave from the 

Councils to fuppreis their meetings before they w'ere 

able to interetl the public in their favour. 370 

Conliderable efforts were now made by the French Warlike ef- 

government to recruit their armies ; but the deranged ^°fts 
flate of the finances, which the votes of the Councils Dil'edl°ry. 

could not immediately remedy, prevented the poffibility 

of their gaining a fuperiority during the prefent cam¬ 

paign. The difficulty was alfo inertafed by the neeef- 

fity of refilling immenfe armies in different quarters at 

the fame time, France being affailed at once on the fide 

of Holland, Switzerland, and Italy. Such, however, 

were the exertions of the Diredory, that they feemed 

not deftitute of the hope of being able fpeedily to af- 

furae, on the frontier, a formidable, and even menacing 

pollure. In the beginning of Auguft, their Italian 

aimy amounted to 45,000 men. The different bodies 

of troops of which it con filled had been drawm to¬ 

gether, and concentrated nearly in the fame pofitions 

which Bonaparte had occupied before his battles of 

Montenotte and Millefimo, The command of thc joi.beit 
w hole was given to Joubert, a young man, w’ho had umes the 

been much diftinguifhed under Bonaparte; and who, ^n^ar11(i 

in the ftyle of gafeonade employed by that general,10 a^* 

affured his government of victory, declaring, that he 

and Suw^arrow ftiould not both furvive the firft battle. 

In this boafting declaration he feems to have been in 

earn eft ; 
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French earned ; for, on taking the command, he prevailed with 

Revolution,j^oreau to remain in the army as a volunteer till the 

, fidi battle fhould be fought. The allies had now ta¬ 

ken Turin, Alexandria, Milan, Pefchiera, and Ferrara, 

with a rapidity which would lead one to fuppofe that 

fome new mode had been invented of materially abrid- 

SucctfiT cfging the duration of lieges. The ftrong citadel of 

the allies. Turin opened its gates, to the alto ni foment of Europe, 

after a bombardment of only three days ; the citadel of 

Alexandria furrendered to the Auftrian General Belle- 

garde, on the 22d of July, airter a liege of Jevett days ; 

and the dill more important fortrefs of Mantua fur- 

rendered to the brave General Kray, on the 29th of 

the fame month, after a iiege of only fourteen days. 

The garrifon of Aleffandria amounted to 2400 men ; 

that of Mantua to 13,000. The former were detain¬ 

ed- prifoners of war, and the latter were allowed to re¬ 

turn to France on their parole; a parole which the 

commanders of the allied armies could not reafonably 

expert to be kept. This has given rife to a fufpicion, 

that the fortrefs was voluntarily furrendered to the Au- 

itrians, in order that the Directory might recruit its 

armies with the garrifon. 

The allies next began to befiege Tortona, and Jou- 

bert refolved to attempt its relief. He hoped to ac- 

complifh this objed, and to gain fome advantage over 

their army, before General Kray could arrive to the af- 

fidance of Suwarrow with the troops that had been 

occupied in the iiege of Mantua. On the 13th of Au- 

gud the French drovfc in the whole of the Andrian 

pods, and took polfeffion of Novi. Here they encam¬ 

ped on a long and deep, but not high, ridge of hills, 

with their centre at Novi, their right towards Scrn- 

valle, and their left towards Bafaluzzo, On the 14th 

they remained quiet ; and on the 15th they were at¬ 

tacked by Suwarrow, whofe army was now reinforced 

by the arrival of General Kray from Mantua. The 

right wing of the allied army was commanded by Kray, 

its left by Melas, and its centre was occupied by the 

573 Ruffians, under Prince Pongrazion (Pracration) and 
Suwar- Suwarrow in perfon, The attack began at 5 o’clock 

tory over” in t^ie morning, and was continued during many hours. 
Joubert, Soon after the commencement of the battle, while the 
who is French commander in chief, Joubert, was urging his 

killed. troops forward to a charge with tlv* bayonet, he recei¬ 

ved a mufquet (hot in his body, and, falling from his 

horfe, immediately expired. Moreau inftantly refumed 

the command. After an obftinate conteft, the allied 

army gave way, and was compelled to fall back in all 

quarters. The attack, however, was repeatedly re¬ 

newed, and much blood was fhed. From the obltinate 

manner in which they fought, the Ruffians, in parti¬ 

cular, fuffered very feverely. They made three unfuc- 

cefsful efforts again!! the centre of the French army, 

and on each occafion thofe immediately engaged were 

rather deflroyed than repulfcd. The lalt attack along 

the whole line was made at three in the afternoon. 

The French remained unbroken ; and the day mult 

. have terminated in the defeat of the allies, had not Ge¬ 

neral Melas fucceeded in turning the right flank of the 

French line. Their right wing was thus thrown into 

confufion. Melas purftied his advantage till he obtain¬ 

ed poffeffion of Novi, and the whole French army made 

a-rapid retreat under the direction of Moreau. 

According to the accounts given by the Auftrians, 

the French loft in this battle 4000 killed and an equal French 

number taken prifoners. They acknowledged theirRevoll,fu)fl» 

own lols in killed to be equal to that of the French, . 

but the lofs fnftained by the Ruffians was never pub¬ 

lished. The general refult of the battle was the total 

ruin of the French affairs in this quarter. The allies 

retained their decided fuperiority ; and there was' no 

enterprife which,-on the prefent theatre of the war, 

they might not have ventured to undertake. The 

French renounced all hope of defending Genoa, and 

prepared to evacuate that city and its territory. The 

Diredory expeded an immediate invalion of the fouth 

of France, and addreffed a proclamation to the people, 

urging them to ad with iirmnefs and energy amidll the 

calamities with which the country was now menaced. 

But thefe apprehenlions \yere unnecefTary. The court Uiiaccoun- 
of Vienna had other objeds in view that were Itfs dan-ta!dc con- 

gerous to their enemy. They neither invaded Genoa lIlc 

nor France, but quietly proceeded in the ficge of Tor-a Ue?‘ 

tona. The vanquithed army was iurprifed to find itfelf 

immolefted after fnch a defeat ; and in a few days ven¬ 

tured to fend back parties to invcliigate the movements 

of the allies. The new Commander Charnpionnet, who 

had fucceeded Joubert, found to his no final 1 aflonilh- 

ment that they had rather retreated than advanced ; and 

he immediately occupied the lame pofitions which his 
army had held before the battle of Novi. 

Inltead of purfuing the advantages they had gained 

in Italy, the Aulic council, or council of war at Vien¬ 

na, now perfuaded Suwarrow to leave that country 

with his Ruffians, and to fet out for Switzerland to 

drive the French from thence. In the early part of 

the campaign, the Archduke Charles had fucceeded, 

after various attacks, in driving the French from the 

ealtern part of Switzerland beyond Zurich, of which 

lalt city he retained poffeffion. The Directory, how¬ 

ever, had fent their new levies chiefly towards this quar¬ 

ter ; fo that in the middle of the month of Auguft Maf- ^ 

fena’s army amounted to 70,000 men. The Archduke 

was now fo far from being able to purfue the advanta¬ 

ges lie had gained, that of late the French had refu¬ 

med the often five, and threatened to endanger his por¬ 

tion. Their right wing under Lecourbe had even fuc- 

ceeded in taking pofleflion of Mount StGothard, which 

is the great pafs that leads from the centre and eaftern 

part of Switzerland into Italy. The cabinet of Vien¬ 

na probably wifoed to throw the fevered duties of the 

war upon their northern aflbeiates. The veteran Suwar-Suwarrow 
row had never, duiiug his loifg milit ary carter, fuffered leaves 1 ta¬ 

il fingle dere-at. FI is preemption of fuccefs was there- ty ancl 

fore high ; and he perhaps felt himfelf not a little flat-marches t0 

tered by the veqncif to undertake an enterprife in which]aa(]# 

the Auftrians had failed, though led by their molt for¬ 

tunate commander. It is indeed certain that he con. 

fklered himfelf as called out of Italy too foon. Though 

confident of being properly fupported, lie agreed "to 

proceed with his troops from Piedmont to Switzerland, 

where another Ruffian army had lately arrived. De¬ 

lays however were thrown in his way. Tortona did 

not fall quite fo foon as was expeded ; and when lie 

was ready to march, the Auflrian commander in Italy 

refnfed to fupply him with mules for the tranfport 

of his baggage. Unable to reply to the indignant expos¬ 

tulations of the Ruffian hero, this man defeended to a 

pitiful falsehood, by alluring him that he would find a 

3 K 2 fufficient 
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French Tufficient number of mules at Bellinzone, where, when 

Revo.ution,}ie arrived, not one was to be had. He had now no 

i *799* other refource but to difmount the cavalry, and em¬ 

ploy their horfes to drag* along the baggage. Under 

all thefe difficulties, he arrived, by forced marches, on 

the confines of Switzerland, on the day appointed by 

him and the Archduke ; but the Audrian cabinet had, 

in the mean time, taken a flep which made all his ex¬ 

ertions ufelefs. 376 
Is deferted, 
if not be¬ 
trayed, by 
the Aus¬ 
trians. 

377 
The allies 
defeat ed in 
Switzer¬ 
land. 

Thinking it degrading to a Prince of the Imperial 

houfe, who had fo long held the highefl military rank, 

to ferve under the Ruffian General, and not having the 

confidence to require the mod experienced leader in 

Europe to receive the orders of a man fo young as the 

Archduke, they lent that prince with his army to at¬ 

tack the French, who, in a fmall body, had entered in¬ 

to Swabia. He began accordingly to draw off his 

troops in the beginning of September, before Suwar- 

row was in readinefs to leave Italy. The number which 

he took with him has been differently eflimated, the 

lowed computation dating it at 48,000, and the highed 

at 60,000. The former is the mod probable; fince it 

is well known that 20,000 would have been fully ade¬ 

quate to the purpofe for which he marched. The ar¬ 

my which he left behind him is more perfedly afeer- 

tained : it confided of 21,000 Ruffians, 18,900 Auf- 

trians, Bavarians, and other auxiliaries, forming a total 

of 39,900 men. 

Upon what principle of military tallies the Aulic 

council could fuppofe that a fkilful and intrepid com¬ 

mander like MafTena, with a force nearly double that of 

the allies, would remain in a date of inactivity, it is not 

eafy to conceive. He perceived at once the advantage 

which might be derived from this unaccountable move¬ 

ment of the Archduke. The French troops in Swabia 

were therefore ordered to advance rapidly, and to threa¬ 

ten the rear of the Archduke’s army. As the repulfe 

of thefe troops and the invafion of France towards Al- 

face, formed a part of the Audrian commander’s plan 

of operations, he marched againd them w ith his army. 

The French made as much rcfidance as the fmallnefs of 

their force would permit. The Archduke however, 

gradually drove them towards the Rhine. The better 

to carry on their plan of deception, they made a ferious 

dand in the neighbourhood of Manheim, and were de¬ 

feated with the lofs of 1800 men. The Audrians en¬ 

tered Manheim, arid feemed ready to crofs the Rhine in 

this quarter. 

All this while Switzerland was left completely ex. 

pofed to the enterprifes of MafTena. General Hotze, 

with the Audrians, occupied the right wing of the al¬ 

lied army there. The newdy arrived Ruffian army was 

flationed in the centre at Zurich under the command 

of General Korfakof; and the left, confiding chiefly of 

Bavarians and other troops of the empire, was com¬ 

manded by Nauendorf. . MafTena remained quiet till he 

learned that the Archduke had entered Manheim, and 

that Suwarrow, having taken Tortona, was on his 

march towards Switzerland by Mount St Gothard. 

This lad pofition was defended by Lecourbe; and Maf- 

fena refolved, in the mean time, to anticipate the ar¬ 

rival of Suwarrow. On the 24th of September, ha¬ 

ving drawn the attention of the Ruffians to another 

quarter by a falfe attack, lie fuddenly eroded the Lim- 

mat, a river which divided the two armies near the con¬ 

vent of Far, which is three leagues didant from Zu- Ficnch 

rich. A part of the French troops engaged the Auf. Revolution, 

trians, while the greater part of the army marched a- , 1?99> 

gaind the Ruffians at Zurich. The Audrian General 

Hotze was killed in the commencement of the a&ion. 

General Petrarch, who fncceeded him in the command, 

contrived to avoid a total rout, and retired during the 

night with the lofs of about 4000 men. The contcft 

with the Ruffians was Angularly obflinate. In a moun¬ 

tainous country, to which they were drangers, and con¬ 

tending againd the mod fkilful military leaders that the 

fouth of Europe had been able to produce, they la¬ 

boured under every difadvantage. They could not be 

put to flight however ; and even when different divi¬ 

sions of them were furrounded, they refufed to lay down 

their arms, and were flaughtered upon the fpot. By 

the retreat of the Andrians on the evening of the 25th, 

they found themfelves on the 26th nearly furrounded 

in Zurich. They now began to retreat alfo ; and we 

are only furprifed at the ability of the Ruffian General 

in effe&ing his retreat in fuch good order, and with 

fuch little lofs; for if the official accounts deferve cre¬ 

dit, his lofs in killed, wounded, and taken, did not ex¬ 

ceed 3000 men. He was obliged, however, to aban- 
dun his baggage and cannon to the enemy. 

During thefe operations, Suwarrow was advancing Suwa*. 

on the fide of Italy with an army rated, in fome ac- row*s 

counts, at 18,coo, in others at only 15,000 ; and for-marc^* 
cing the French from their drong portions on Mount 

St Gothard, defeended, on the very day on which Maf- 

fena made his general attack, into the valley of Urfe- 

ren ; and driving Lecourbe before him, with confider- 

able daughter, advanced as far as Altorf. He even 

penetrated 011 the next day into the canton of Glaris, 

and took 1000 of the French prifoners; while the Ruf¬ 

fian General Rofemberg was equally fuccefsful in the 

canton of Schvvitz, where General Auffenberg had ef- 

fe&ed ajtindion with him; and General Linken de¬ 

feated and took another corp« of French, confiding of 
1300 men. 

Maflena, however, now turned upon the Field-mar- His3admi- 
fhal with the greater part of his army ; and, by hem-raMe con. 
ming him in on all Tides, expedit'd to have made him, <hi<d. 

and the Grand Duke Condantine, prifoners. Suwar- 

row, however, defended himfelf againd every attack 

with unexampled vigour and addrefs. A Angle pafs 

among the mountains was all that remained unoccupied 

by the French. He difeovered this circumdance, and 

efcaped, though clofely purfued. He lod his cannon, 

baggage, and provifions, among the dreadful moun¬ 

tains and precipices with which that country abounds. 

He made his way, however, eadward through the Gri- 

fon country, and at length arrived at Ceire with about 
6000 men in great didrefs. 

Nothing could exceed the indignation of this old 

warrior when he difeovered the manner in which affairs 

had been conduced, the hazardous date in which the 

Ruffians had been abandoned by the Archduke, and 

the confequent ruin which they had encountered. ^^Hi/indi 
confidered himfelf and his countrymen as- treacherouflynation aF* 
expofed to dedrudion 5 he loudly complained of the the court 

Commander of the allied forces in Switzerland; pub-°TVienna* 

licly taxed the Council of Vienna with felfifhnefs and 

injudice ; and refufed all farther co-operation with the 

Audrian army. He fent an account of the whole tranf. 

ad ion 
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French a&ion to St Peterfburgh in a letter, of which the Corn- 

Revolution, portion would do honour to the fined writer of the age, 

*'99- an(3 withdrew with his troops to the neighbourhood of 

7So” Augiburg to wait for farther orders. 

Invafion of In the mean time, Great Britain prepared to invade 
Holland. Holland with an army of 40,000 men, confiding of 

Britifh troops and Ruffian auxiliaries. The fird divi- 

fion under General Sir Ralph Abereromby, failed in 

the month of Augud, under the protection of a fleet 

commanded by Admiral Lord Duncan. Bad weather 

prevented a landing from being attempted till the 27th. 

On the morning of that day the troop6 landed without 

oppoiition upon the fhore of Helder Point in north 

Holland, at the entrance to the Zuyder Sea. They 

had not been expelled in this quarter, and the troops 

in the neighbourhood were consequently few. The 

Britifh, however, had no fooner begun to move forward, 

than they were attacked by a conliderable body of in¬ 

fantry, cavalry, and artillery, who had been haflily af- 

fembled from the neared towns. The Dutch troops 

maintained the contell with much obftinacy ; but they 

were gradually fatigued by the Ready oppofition they 

encountered, and retired to the difbmce of two leagues. 

In the night they evacuated the fort of Helder, of which 

the Britifh took poffeffion on the morning of the 28th. 

A detachment from the Britifii fleet, commanded by 

Vice Admiral Mitchell, now entered the Zuyder Sea 

by the ftrait of the Texel, to attack the Dutch fleet 

Capture of under Admiral Story. This lalt officer, inflead of re- 
the Dutch tiring for faftty to any of the ports, or to the fhallow 

cet" water with which that fea abounds, furrendered the 

whole fleet on the 30th of Augufl without firing a 

gun, under pretence that his feamen were mutinous, 

and would not fight. 

Had the expedition terminated here, it might have 

been regarded as extremely fortunate, and as eflablifhing 

the power of the Britifh navy without a rival. But it 

was refolved to follow up this firft fuccefs by an effort 

on land to reflore the authority of the Stadtholder, and 

the ancient government of the United Provinces. Many 

circumflances were hoflile to this enterprife. The whole 

army had not been fent at once from Britain. As no 

more than the firfl divifion had arrived, the troops could 

only reft upon the ground they had gained till rein¬ 

forcements fhould be fent. The terror arifing from the 

firft appearance of an invading army was thus allowed 

to pafs away, the enemies of the prefent Dutch govern¬ 

ment were difeouraged, and leifure was afforded to a- 

dopt effectual meafures of defence. The place where 

the landing was effected was well chofen for an attack 

upon the Dutch fleet ; but for an invafion, with a view 

to the reftoration of the Stadtholder, it was the worft 

that couid have been fele&ed. North Holland, at the 

extremity of which it was made, is a narrow peninfula, 

everywhere interfered by canals and ditches, of about 

40 miles in length. Here the invaders might be de¬ 

tained, and even fuccefsfully refilled, by a force greatly 

inferior to their own. This alfo is the quarter of the 

country the mod unfavourable to the caufe of the Stad¬ 

tholder. In Zealand, where his eftates are fituated, 

and in Rotterdam, which is full of Scotchmen and of 

families of Scottifh extraction, his friends are numerous 

and powerful ; but in Amfterdam, and in North Hol¬ 

land, which is under its influence, his enemies abound, 

and the refiftance to his power has been very great du¬ 

ring every period of the Dutch hiftory. When to'all French 

this it is added, that the rainy feafon was approaching, R'evo^uuo^ 

and that a winter campaign in Holland is almoft impel- r— 

fible, it will not appear furpriiing that this expedition 

was attended with little ultimate fuccefs. It is faid that, 

amidft the preiTure of the many difficulties which firr- 

rounded them, the French DireCIory hefitated much 

about undertaking the defence of Holland ; but the 

place, and the time of landing the invading army, at 

once brought them to a determination. General Brune 

was fent thither, with whatever troops could be haflily 

collected, to fupport the Dutch General Daendels. 3S2 

General Abereromby, in the mean time, remainedProgrefsof 

upon the defenfive at Schager Brug, waiting for rcin*^g^nva" 
forcements. - His inactivity encouraged the enemy on 

the 10th of September to venture an attack upon his 

pofition. They advanced in three columns, two of 

which confifted of Dutch and one of French troops. 

They were repulfed, however, in all quarters, and re¬ 

tired to Alkmaer. On the 13th the Duke of York ar¬ 

rived with additional troops, and affumed the chief com¬ 

mand. The Ruffian auxiliaries having alfo arrived, of- 

fenfive operations were immediately refolved upon. On 

the 19th the army advanced. General Abereromby 

commanded the left, which proceeded along the fhore 

of the Zuyder Sea againft Hoorne. The centre co¬ 

lumns were commanded by Generals Dundas and Pult- 

ney ; and the right wing, confiding of Ruffians, was 

commanded by their own General D’Herman. In 

confequence of fome ftrange mifunderftanding, the Ruf¬ 

fians advanced to the attack foon after three o’clock in 

the morning, which was fome hours previous to the 

movement of the reft of the army. They were fuccefs- 

ful in their firft efforts, and obtained poffeffion of the 

village of Bergen ; but preffing eagerly forward, and 

being unfupported by the other columns, they were 

nearly furrounded. Their commander was taken pri- 

foner ; and though the Britifh came in time to proteCl 

their retreat, they loft at lead 3000 men. This failure 

011 the right obliged the Britifh Commander in Chief to 

recal his troops from the whole advanced po fit ions they 

had gained, though General Abereromby had actually 

taken Hoorne with .its garrifon, and although General ( 

Pultney’s column had carried by affault the principal 

pofition of the Dutch army called Ourcls Carfpel. 

The feverity of the weather prevented another at¬ 

tack till the 2d of October, when, after an engagement 

that lafted from fix in the morning till the fame hour in 

the evening, the Britifii army fucceeded in driving the 

united Dutch and French troops from Alkmaer and the 

villages in its neighbourhood. The conteft was chiefly, 

conduced among the fand hills in the vicinity of the. 

ocean ; and the battle was maintained with fuch obfti¬ 

nacy, that the fatigue of the troops, together with the 

difficult nature of the country, prevented the Britifii 

from gaining any great advantage in the purfuit. The 

retreating army immediately occupied a new pofition 

between Baverwryck and Wyck op-zee. The Duke of 

York once more attacked them on the 6th ; and after 

an obftinate and bloody engagement, which was main¬ 

tained till night, lie remained in poffeffion of the field , 383 
of battle. But this was the lad fuccefs of the invar fhe^r^my^ 

ders. Finding himfelf unable to make farther progrefs, and the in- 
in confequence of the increafing numbers of the enemy, clemency 

the impracticable nature of the country, and the badnelV^he wra" 
of 
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c ch of the weather, which, during the whole of this year. 
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Coalition 
againd 
France 
ready to 
be did I- 
ved. 

unufnally fevere, tlie Duke of York retired to 

Schager Brug, and there waited for orders from Eng¬ 

land to return home. He was, in the mean time, dole* 

ly prefled by the United Dutch and French forces, fo 

that his embarkation mud have been attended with 

much hazard. He therefore entered into a convention 

with4.be French and Dutch generals; by which ft was 

agreed, that they fhould no farther moled him in his 

retreat, and that, in return, he fhould not injure the 

country by breaking down any of the dykes which pro¬ 

tect it againfl the lea, and that Great Britain fhould 

rebore to France and Holland 8000 prifoners of war, 

taken previous to the prelent campaign. 

In confequence of thefe events, the affairs of France 

now began to aflame a lefs unfavourable afped They 

were indeed driven to the extremities of Italy, Cham- 

pionet was defeated in every effort which he there 

made againd the Andrians during the red of the year, 

and Ancona, which was the lad place of any ftrength 

poffeffed by the French, alfo furrendered 011 the 33th of 

November to General Frolich ; but they retained the 

Genoefe territory, and Switzerland and Holland conti¬ 

nued under their power. The new coalition againd 

them feemed once more ready to diffolve. From the 

commencement of the French Revolution, a fpirit of 

fdflflinefs had mingled with all the efforts made by the 

continental powers of Europe againd it, and held ren¬ 

dered them fruitlefs. To prevent the aggrandifement 

of Audria, Pruffia had early withdrawn, and Hill dood 

aloof. Spain and Holland were retained under the in¬ 

fluence of France by the efforts of her arms, and by 

the univerfal diffufion of her wild principles among the 

people. Even the Britifh cabinet, which of all the 

European powers has remained mod true to the ori¬ 

ginal purpofe of the war, fometimes forgot that object. 

Thus, when invading Holland, the Dutch were inform¬ 

ed, by a proclamation, that their ancient government 

was to be rebored ; but no offer was made to redore 

their didant poffefiions. Of all the coakfced powers, 

however, Audria purfued her feparate interebs with 

the lead difguife. With much facility Hie rclinquifh- 

ed the Netherlands, and fuffered the principal bulwarks 

of Germany, Mentz, and Ehrenbrcitdeio, to fall into 

the hands of the French, upon obtaining in exchange 

the Venetian territories, which Bonaparte had con¬ 

quered, and thought himfelf authorifed to fell. Du¬ 

ring tiie prefent campaign, the whole conqueds made 

by the united efforts of the Audrian and Ruffian forces 

were feized by Audria in her own name, and none of 

the princes of Italy obtained leave to refume the go¬ 

vernment of their own territories. This conduct on 

the part of the allies gave every advantage to the 

French. They broke off the negociations at Lifle, un¬ 

der the pretence of defending the Dutch and Spanifli 

fettlements which the Britifh government refufed to re- 

linquiih. They found it eafy to' alarm the King of 

Pruffia, by aifplaying the unbounded ambition of the 

houfe of Audria ; and the Emperor of Ruffa, having 

publicly declared to the members of the German em¬ 

pire, that the purpofe for which he had taken up arms 

was not to difmember France, but to redore peace to 

Europe, became jealous of the Court of Vienna, when 

he law it purfue a condud fo very different. This jea- 

loufy was encreafed by the misfortunes of the Ruffian 
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troops ; and all circumflances feemed now to protnife French 
that the new coalition would fpeedily be deferted by its devolution, 
northern auxiliary. 1/V9- 

While affairs were in this date, an event occurred1 ' 

which exhibited the French Revolution under a new Bonaparte 
afped. When Bonaparte found himfelf compelled to vantIuidics 

retreat baffled and diigraced, from the ruins of Acre, !h* 1 U1 ks 

he learned that a Turkifh army was ready to invade11 

Egypt by fea. He returned, therefore, with his ufual 

celerity, by way of Suez, acrofs the defart of Arabia 

Petrea, which divides Syria from that country, and was 

in the neighbourhood of the Pyramids on the nth of 

July, when an army of 18,000 Turks landed from 100 

Ihips at Aboukir. They took this fort by affault, and 

gave no quarter to the French garrifon of 500 men 

that it contained. On the 13th, Bonaparte began to 

march down the country againd them. On the 25th 

lie came in fight of them, at fix o'clock in the morning. 

It is not wonderful that thofe barbarians afforded 

him an advantage which had* fo often been prefented 

by the armies of Audria. They had divided their force 

into two parts, which were encamped on the oppofite 

fides of a beautiful plane. He had now formed a con- 

fiderable body of cavalry, by obtaining for his men fleet **- 

horfes from Arabia. Thefe advanced rapidly into the 

centre of the Turkifh army, and cut off the communi¬ 

cation between its different parts. His infantry then 

attacked the right, which was the weaked divifion of 

the Turks. They being fpeedily panic druek, attempt¬ 

ed to fly to their (hips, and every man was drowned in 

the fea. The left divifion of the Turks was next at¬ 

tacked. It made a more obdinate relidance, but was 

foon alfo put to flight. Some cad themlelves into the 

fea, and perifhed in attempting to reach the boats of 

their fleet ; the red took refuge in the fort of Abou¬ 

kir. The news of this battle reached France towards 

the end of September, and revived the memory of Bo¬ 

naparte's vidories, contrafted with the reverfes which 

the Republican armies had lately experienced. On the 

1 oth of October a difpatch was received from him by 

the Directory, and read to the Councils, giving an ac¬ 

count of the capture of the fort of Aboukir, with the 

whole remains of the Turkifh army. On the 14th ofArriyes6 

the fame month a meffage from the Diredory announ-vvith his * 
ced, to the adonifhment of all men, that Bonaparte,principal 

along with his principal officers, had jud arrived Jn°ffi:ersiH 

France, and that they left the army in Egypt in a rancc* 

profperous date. This lad part of the mefiage was 

foon afterwards proved, by the intercepted letters of 

Kleber, and the other generals left behind, to be a fcan- 

dalous falfehood. In one of thefe letters, Pouffielgue 

fays, “ Every vidory carries off fome of our bed troops, 

and their lots cannot be repaired. A defeat would an¬ 

nihilate us all ; and however brave the army may be, it 
cannot long avert that fatal event.’' 

Bonaparte, however, was received at Paris with di- 

ftindion, though nobody could tell why he had defert¬ 

ed his army and come thither. The parties in the go¬ 

vernment were equally balanced ; and both the Jaco¬ 

bins, and what were called the Moderates, folicited his 

affidance The Jacobins dill poffeffed a majority in the 

Council of Five Hundred ; but in the other Council 

their antagouids were fuperior. The Diredor Sieyes 

was underhood to be of the party of the Moderates ; 

and the Jacobins had of late unfuccefsfully attempted 

to 
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French to remove him from his office, under the pretence that 

Revolution, the interval appointed by the cpnllitution had not elap- 

*799- ( pec] between his going out of the Council of Five Hun¬ 

dred and his election to the office of director. Neither 

party was fatisised with the exifling authorities ; but 

none of the ufual indications of approaching hostilities 

appeared. The Jacobins were far from fufpecting that 

Sieyes had a plot ripe for execution, which was to 

overwhelm them in an inftant. They were even in iome 

meafure laid afleep by an artful fccne of feflivity, in 

which the whole members of the Councils were indu¬ 

ced to engage, on the 6th of November, under pretence 

of doing honour to the arrival of Bonaparte. On the 

morning of the 9th, one of the committees of the Coun¬ 

cil of Ancients, called the committee of Infpe&ors of 

the Hall, prefen ted a report ; in which they afferted 

that the country was in danger, and propofed to ad¬ 

journ the fitting of the legiflature to St Cloud, a village 

about fix miles from Paris. We have already mention¬ 

ed, that the conflitution entrufted to the Council of 

Ancients the power of fixing the refidence of the legif- 

lative bodies, and that this Council could in no other 
cafe afTinne the initiative, or propofe any law ; their 

powers of legillation being otherwife limited to the un¬ 

conditional approbation or difapprobation of the decrees 

puffed by the Council of Five Hundred. The Council 

of Ancients now fuddenly decreed, that both Councils 

fhould meet next day at St Cloud. As the Council of 

Five Hundred had no conflitutional right to difpute 

the authority of this decree, and as the ruling party in 

it was completely taken by furprife, its members filently 

fuhmitted, and both Councils affembled on the 10th of 

November at the place appointed. 

The Council of Five Hundred exhibited a feene of 

much agitation. They received a letter from Legarde, 

fecretary to the Directory, Hating, that four of its 

members bad font resignations of their offices, and that 

the fifth (Barras) was in cuflody by order of General 

Bonaparte, who had been appointed commander of their 

guard by the Council of Ancients. While the Coun¬ 

cil were deliberating, Bonaparte entered the hall, at¬ 

tended by about twenty officers and grenadiers. He 

advanced towards the chair, where bis brother Lucien 

Bonaparte fat as prefulent. Great confufion entiled ; 

he was called a Cromwell, a C re far, an nftirper. The 

members began to prefs upon him, and his countryman 

Arena attempted to ftab him with a dagger. He was 

vefeued by his military efcort. Lucien Bonaparte then 

left the chair, and call afide the badge of office which 

he wore as a member of the Council. The confufion 

did not diminifh ; but in a fhort time a party of armed 

men ruffied into the hall, and carried off Lucien Bona¬ 

parte. A tumultuous debate now began ; in which it 

was propofed that Bonaparte fhould be declared an out¬ 

law. The debate was foon terminated, however. The 

doors of the hall were once more bunt opon. Military 

mufic was heard; and a body of troops proceeding intjo 

the hall in full array, the members were compelled to 

difperfe. The Council of Ancients, i:i the mean time, 

fetting afide the conrftitution, paffed.a variety of de¬ 

crees. They abolifhed the Directory, and appointed 

in its Head an Executive Commiffion ; to con fid of Bo¬ 

naparte, Sieyes, and Roger Dueos, under the appella¬ 

tion of Confuls. They adjourned the fittings of the 

legislative bodies till the 20th of February, and appoint- 
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ed two committees, confiding of twenty-one members, French 

felcdled from each of the two councils, to a6l as legifla-Revolutlcn,‘ 

tors in the mean time. They alfo expelled a great num- ^ 

her of members from their feat3 in the councils. 

Mofl of the members of the Council of Five Hun¬ 

dred returned to Paris, after having been driven from 

their hall by the military; but a part of them remained 

at St Cloud, and, on the evening of the fame day, con¬ 

firmed all the decrees of the Council of Ancients. The 

new government entered upon its functions at Paris on 

the following day. That city remained tranquil, and 

the public funds even rofe upon the occafion. On the 

17th of November the confuls decreed the tranfporta- 

tion of a great number of the leading Jacobins and zeal¬ 

ous republicans to Guiana, and ordered many others to 

be imprifoned ; but thefe decrees were fpeedily recalled, 

and affairs went on as quietly as if nothing unufual had 

occurred. ^SS 
While Bonaparte was thus obtaining boundlefs per- Motions of 

fonal aggrandifement in Europe, the African expedition TippooSuU 

in which he had been engaged was utterly unfuccefsful ta.n *n In~ 

in all its obje6ts. The circumftanccs which led to it,cia* 

fo far as concerned foreign nations, now came to light, 

and were fhortly thefe : Tippoo Sultan, the fon and 

fucceffor of the celebrated Hyder Ally, and fovereign 

of the My fore country, which forms a part of the pe- 

ninfnla of India, had been compelled to conclude a 

treaty of peace in the year 1792 with the Britifh go¬ 

vernor general, Lord Cornwallis, under the walls of 

Seringapatam his capital. By this treaty he refigned' 

to the invaders a part of his territory, and agreed to 

pay a large film of money. He was, moreover, under 

the humiliating neceffity of confenting that two of his 

fons fhould be delivered as hoffages, to remain with the 

Britifii till the pecuniary payments could be completed. 

A war thus concluded could not become the founda¬ 

tion of much cordial amity between the parties. Tip- 

poo had inherited from his father a deep fentim-tnt of 

hoffility againff the growing power of Britain in India. 

Though he fuhmitted on the occafion now mentioned 

to the neceffity of his circumfianecs, vet he only waited 

a more fortunate opportunity to endeavour to recover 

what he had lull ; and even, if poffible, to accompiifii 

the favourite object of all his enterprifes, the complete 

expulfion of the Britifh from India. At a former pe¬ 

riod, almofl the whole of the native princes cf this vail 

continent had entered into a combination againff the 

power of Britain ; but their ddigns had been defeated 

by the talents and exertions of Warren Haltfngs, Efq. 

The afcendertcy of the Britifii government in this quarter * 

was* now fo great, that no fuch combination could again 

be formed, and Tippoo felt that its power could only be 

fhakeu by the aid of an European army. France was 

the only country from which he could hope to obtain 

an adequate force. By the events Oi the revolution, how¬ 

ever, and by the preffure of the war at home, the rulers 

of France had been prevented from attending to diffant 

views and interefts. Their fettlements in India had 

been feized by the Britifh, and they had ceafed to re¬ 

tain any pofTcffions beyond the Cape of Good Hope, ^$9 

excepting the iflands of Mauritius and Bourbon, in IL renews 

the year £797, Tippoo refolved to endeavour to renew iiicer- 

his intercourfe with the French by means of thefe ifijrcds. ^ 

One Repaud, who had once been a lieutenant in the L 

French navy, and had refided for fome time at Serin- 

gap at am, 
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mi(W Tippoo into a belief that the an attack upon the Brltifh and their allies, or fuHefts 
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gap at am, had . _ r _ _ . __.. 
'French had a great force at the Mauritius, which could 

„ immediately be fent to his aid in cafe of a war. He 

therefore fitted out a (hip, of which he gave the com¬ 

mand to Ripaud, and fent two perfons in it as his mi- 

r.ifters, with powers to negociate with the French lead¬ 

ers at the Mauritius. But, at the fame time, to avoid 

exciting the fufpicions of the Britifh government in his 

neighbourhood, lie directed his meffengers to aflume 

the character of merchants, to ad in that capacity in 

public, and to eoiidud their political negociations with 

fccrccy. They arrived at the Mauritius towards the 

clofe of the year 1797, and opened their propofals to 

Malartic the governor, for an alliance between Tippoo 

and the French nation, with the view of obtaining the 

aid of an European army. They were received with 

great joy, and veffcls were inftantly difpatched to France 

to communicate their propofals to the Diredory. 

In the mean time, Malartic the governor of the Mau¬ 

ritius, from folly, from treachery, or from a defire to 

involve Tippoo, at all hazards, in a quarrel with the 

Britifh, took a flep which ultimately was in a great 

meafure the means of defeating the plans, and aecom- 

plifliing the ruin of that prince. On the 30th of Ja¬ 

nuary 1798, he publifhed and diftributed a proclama¬ 

tion, in which he recited the whole private propofals of 

Tippoo, and invited all French citizens to eniilt in his 

fervice. Copies of this proclamation were fpeedily con¬ 

veyed by different veffels, touching at the Mauritius, 

to the continent of India, to Britain, and to all quar¬ 

ters of the world. Accordingly, as early as the 18th 

of June 1798, the fecret committee of the Court of 

Diredors of the Eaft India Company in London wrote 

to their governor general in India, requiring him, in 

confequence of this proclamation, to watch the condud 

of Tippoo, and even to engage in hoflilities, if the mea¬ 

fure fhould appear neceffary. Before that period, how¬ 

ever, the government in India had been alarmed, by the 

fanne means, and was making preparations for war. 

This, however, was no eafy matter. It is the nature 

of European power, in thefe countries, gradually to 

decline. The nature of the climate, the view of re¬ 

turning home, and the diftance from the feat of govern¬ 

ment, fpeedily introduce a relaxation of the efForts and 

the vigilance by which dominion was originally acqui¬ 

red. The troops require to be continually renewed by 

levies from the parent country ; and if this precaution 

t is negledcd for a very fhort time, or negligently at¬ 

tended to, they become unable to proted the extenlive 

territories fuch as Britain now pofleffed in India. When 

Lord Mornington, the governor-general, enquired into 

the date of the Britifh army at Madras, and whether 

he might hazard an offenfive war againfl Tippoo ; he 

was informed that three, if not fix months would be 

neceflary to affemble the fcattered divilions of the army, 

and to prepare (hem to defend their own territory. It 

was added, that fuch was the feeble date of the Britifh 

forces in that quarter, that it might even be unfafe to 

excite fufpicion in Tippoo. by military preparations, as 

he might, in that cafe, ruin them by a fudden attack. 

Lord Mornington, however, refolved to encounter every 

hazard, and ordered immediate and adhve preparations 
in every quarter. 

In the mean while, Tippoo did not trud for fuccefs 

tp the aid of France alone. He endeavoured to bring 

T ~ — —- * French 
m India, from the north-wed, by inviting Zemaun ^eVQ*l!f*oni 
Shah to invade the country. This prince is at the 1799' 

head of a formidable kingdom, made up of provinces - 

torn from both Perlia and India. It was founded about 

fixty years ago by Ahmed Khaun Abdalla, an Affghaa • 

chief, who followed Nadir Shah on his invafion of In¬ 

dia in 1739. He hirnfelf afterwards invaded India no 

lefs than ieveu times ; and, in particular, he overthrew, 

with dreadful daughter, the united forces of the Mah- 

ratta empire, in the year 1761, on the plains of Pani- 

put. Pie was fucceeded, in 1773, by his fon Timmur 

Shah, who died, and was fucceeded bv his own fon, the* 

prefent prince. The dominions of Zemaun Shah ex¬ 

tend from the left bank of the river Indus, on the fea- 

coaft, as far northward as the latitude of Cafhmeer • 

and from eaft to wdt they are 650 Englifh miles in 

length, comprehending the provinces of Cabal, Canda- 

har, Pei (here, Ghizni, Gaur, Sigiftan, and Korafun. 

He ufually keeps in pay an army of 150,000 horfe, 

be (ides infantry to garrifon his fortrefles. In expeda- 

tion of dired aid from France, by Bonaparte’s expedi¬ 

tion to Egypt, and of an important diveriion to be 

made by Zemaun Shah, Tippoo endeavoured to remain 
quiet, and to ternporife with the Britifh. 

Since the fir ft victories of Lawrence and of Clive, 

the native princes of India have been eager to introduce' 

the European art of war among their fubje&s. For 

this purpofe they retain European adventurers to com¬ 

mand and difeipline a part of their troops, and even en¬ 

deavour to form a guard for their perfons of European 

foldiers. The Nizam, a prince in alliance with the 

Britifh, though in a great meafure under their in¬ 

fluence, had long retained around his perfon a confider- 

able body of French, and of troops under their manage¬ 

ment. Thefe, under the command of one Perou, now 

pofTeffed great influence at Hydrabad, the capital of 

the Nizam. It was of much importance that thefe- 

fliould be removed out of the way, to enable the Britifn 

to obtain the aid of this prince as an ally in the ap¬ 

proaching conteft with Tippoo. Lord 'Mornington 

procuitd this objedl to be accomplifhed with fo much 

fuccefs, that, 011 the 22d of Odlober 1798, the French 

corps under Perou was furrounded and difarmed with¬ 

out bloodfhed, and a Britifh force was fubftituted as a 

guaid to the Nizam in its ftead. The military prepa¬ 

rations being in a conliderable ftate of forwardnefs. 

Lord Mornington next warned Tippoo Sultan, in a 

letter dated the 8th of November 1798, of his having 

a knowledge of his hoflile defigns and connexion with 

the French. He alfo propofed to fend an ambaflador 

to treat about the means of reftonng a good under- 

(landing between the dates. Tippoo avoided return¬ 

ing an anfwer till the 18th of December, and then 

merely denied the aeeufation, and refufed to receive the 

ambaflador. On the 9th of January 1799, Britifh 

governor again urged in writing that the ambaflador 

fhould be received. No anfwer was returned for a 

month ; and, in the mean time, an army of 5000 men 

having arrived frqm England, orders were ifibed to Ge-G^^j 

neral Harris to advance at the head of the Madras ar-Harris ad- 

my againft the kingdom of Myfore. Tippoo now of-vancesa* 

fered to receive the ambaffador, providing he came^n^ 

without an attendance; but this concefilon was not ac¬ 

counted fufficient, and the army advanced. An army 

from 
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French ^from Bombay was, at the fame inftant, advancing' on 

Revolution,the oppofite fide of his dominions. A part of Tip-- 

v poo’s forces encountered this army and were defeated; 
* and within a few days thereafter, on the 27th of March, 

the reft of his army was defeated by General Harris. 

When an European army in India is tolerably nume¬ 

rous, the detail of its military operations againft the na¬ 

tives is by no means interefting; for the inhabitants of 

thefe enfeebling and fertile regions cam never be made, 

by any kind or degree of difcipline, to pofTefs that mo¬ 

ral energy which enables men to encounter danger with 

coolnefs and felficommand. They can rufh on death 

under the influence of rage or defpair, but they cannot 

meet the hazard of it with calmneft and recolle&ion. 

It is fufficient to remark that, on the 7th of April, Ge¬ 

neral Harris fat down before Seriilgapatam. On the 

9th Tippoo fent a letter to this officer, alleging his own 

adherence to treaties, and enquiring into the caufe of 

the wan He was anfwered by a reference to Lord 

Mornington’s letters. On the 20th he made another 

attempt to negociate, by*writing to General Harris, 

requeuing him to nominate commiffioners to treat of a 

peace. In anfvver to this propofal, certain articles were 

fent to him as the only conditions that would be grant¬ 

ed. By thefe he was required to furrender half his do¬ 

minions, to pay a large fum of money, to admit refi- 

dent ambafladors from the Britifti and their allies, to 

renounce all connexion with the French, and to give 

hoftages for the fulfilment of thefe ftipulations. 

On the 28th of April Tippoo again wrote to Ge¬ 

neral Harris, reqnefting leave to treat by ambafladors ; 

but his propofal was refufed,- upon the footing that he 

was already in poffeffion of the only terms of peace 

which would be granted. Could Seringapatam have 

held out for little more than a fortnight longer, the in¬ 

vading army mull have retreated- The rainy feafon was 

about to commence ; and, by fome ftrange effect of 

negligence or treachery, provilions were fo deficient in 

the camp, that it was only by reducing the troops to 

392 half allowance that they could be made to laft till the 

And takes 15th of May. On the 30th of April, the befiegers 
Seringapa- began t0 batter the walls of Seringapatam; and a breach 

being made, the city was taken by aflault on the 4th 

of May. One o’clock afternoon had been chofen for 

this purpofe, as the hotteft hour of the day, and confe- 

quently the time when it would be leaft expedted. 

Tippoo was in his palace ; but on being informed of 

the attack, he haftened to the breach, and fell undiftin- 

guifhed in the conflidt. His treafures, and the plunder 

of the city, which was immenfe, went to enrich the 

conquering army, after deducing a (hare for the Bri¬ 

tifh government and Eaft India Company. His king¬ 

dom immediately fubmitted. The part of it which 

formed the ancient kingdom of Myfore was bellowed 

upon a defcendant of the former race of its kings, whom 

Hyder Ally had deprived of the fovereignty ; the ad¬ 

ditional territories that had been conquered by Hyder 

Ally were divided between the Britifh and their allies, 

the Nizam and the Mahrattas. The family of Tippoo 

were either taken in the capital, or voluntarily furren- 

dered themfelves to the conquerors. They were remo¬ 

ved from that part of the country, and allowed a confi. 

derable penfion. 

In the mean time, Zemaun Shah had aClually inva¬ 

ded India from the north-weft. He advanced to the 
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vicinity of Delhi, fpreading terror and defolation where- French 

ever he came. Had the French army in Egypt been 

able to detach a body of 15,000 men to the affiftance , i 

of Tippoo, while all India was in the ftate of alarm na¬ 

turally produced by the approach of this northern irt- 

vafion, it is extremely probable that the Britilh forces 

might fpeedily have found themfelves deferted by every 

ally, and funk under an unequal conteft. But the aClual 

refult was very different. Satisfied with the plunder 

he had obtained, Zemaun Shah foon withdrew ; and 

the French army being detained in Egypt by the war 

with the Turks, and by the want of veffels at Suez 

wherewith to reach India, Tippoo was left to contend, 

unaffifted, againft the whole power of Britain, and of its 

allies in the eaft. By the conqueft and divilion of hisimnienfe 
territory, the Britifti power was left without a rival in power of 

that quarter of the world, and raifed to fuch a ftate of 1A 

impoling fuperiority, that if affairs are only preferved in 11 la* 

their prefent fituation, by periodical fupplfes of Euro¬ 

pean troop3, no native prince, or even combination of 

princes, can henceforth bring it into danger. Thus, 

notwithftanding the vaft military efforts made by the 

people of France during this revolutionary war, yet all 

foreigners who trufted to their aid were ruined by pla¬ 

cing confidence in them. In Italy* Germany, Swit¬ 

zerland, and Holland, the rapacity of the commiflaries 

of the French government foon rendered odious and 

intolerable the prefence of thofe armies whofe arrival 

had been eagerly defired. In Ireland and in India, the 

promife and the hope of affiftance which they were ne¬ 

ver able to bellow, only ierved to produce premature 

hoilility, and to increafe and eftablifh the power of the 
Britifh government. 

But to return to the domeflic hiftory of France, 

which has now become only an hiftory of the ufurpation 
of Bonaparte. 

In the middle of the month of December, the Con- Newconfti* 
fuls, with their legislative committees, produced to the union of 

public their plan of a new conftitution, which they pre-i?rancc* 

fented to the primary afTemblies, and which is faid to 

have been accepted by them without opposition, like 

all the former conflitutions. It fs a very lingular pro¬ 

duction, and neither admits of reprefentative govern¬ 

ment, nor indeed of any other form of political free¬ 

dom. Eighty men, who eledt their own fucceftors, pof- 

fefs, under the appellation of a Confervative Senate, the 

power of nominating the whole legiflators and executive 

rulers of the ftate ; but cannot themfelves hold any 

office in either of thefe departments. The fovereignty 

is concentrated in one man, who, under the title of 

Chief Cotifuly holds his power for ten years, and may 

be re-eleCted. The whole executive authority is en- 

trufted to him, and he enjoys the exclufive privilege of 

propofing new laws. He is affifted by two other con- 

fuls, who join at his deliberations, but cannot controul 

his will. The legiflative power is entrufled to two af- 

femblies : the one, confifting of 100 members, called a 

Tribunate ; and the other, of a Senate, of 300 members. 

When a law is propofed by the Chief Conful, the Tri¬ 

bunate may debate about it, but have no vote in its 

ena&ment. The Senate votes for or againft its enact¬ 

ment, but cannot debate about it. Neither the Con- 

fuls, nor the members of the legiflative bodies, nor of 

the confervative fenate, are refpoiifible for their conduct. 

The rainifters of ftate, however, who are appointed by 

3 L the 
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French the Chief Conful, are refponfible for the meafurcs they 

Revolution,adopt> 

* The people in the primary affemblies eleCt one tenth 

of their number as candidates for inferior offices ; per- 

fons thus chofen, eleCl one-tenth of themfelves as can¬ 

didates for higher offices ; and thefe again eleCl a tenth 

of themfelves as candidates for all the higheft offices of 

the ftate. Out of this laft tenth the Confervative Se¬ 

nate muft nominate the confuls, legiflators, and mem¬ 
bers of their own body. But this laft regulation is to 

have no effeCl till the ninth year of the republic. In 

the mean time, the fame committees that framed the 

conftitntion, appointed alfo the whole perfous who were 

to exercife the government. Bonaparte was appointed 
Chief Conful, and Cambaceres and Lebrun fecond and 

third Confuls. Sieyes, with his ufual caution, avoided 

taking any a&ive ffiare in the management of public af¬ 

fairs, and was appointed, or appointed himfelf, a mem¬ 

ber of his own Confervative Senate ; the whole being re¬ 

garded as produced by him. A$ a gratuity for his fer- 

vices, the Chief Conful and his legiflators prefented to 

him an eftate belonging to the nation, called Crofne, in 

395 the department of Seine and Oifne. 

Abfolute Thus, after all their fanguinary ftruggles for free- 

P'iwer dom, did the fon of a Corfican drive from their ftations 
onapar e. t^e reprefentatives of the French nation, and affume 

quiet pofieffion of the government of that country, with 

a power more abfolute than ever belonged to its an¬ 

cient monarchs. The eftablifhed privileges of the cler¬ 

gy, the nobles, and the parliaments, always reftrained, 

in fome degree, the defpotifm of the kings of France ; 

thefe being now deftroyed, the will of Bonaparte could 

^ meet with no controuL 

Propofals One of the firft meafures of his government was to 
for peace tranfmit to the allied powers, then at war with France, 
made by propofals for negociating peace ; but in thefe propofals 

e 0n it was eafy to difcover that a general peace was not the 

objeCl of his wifhes. He was, indeed, under the necef- 

fity of making fome kind of pacific overtures, that he 

might keep the promife by which he had bribed the 
people to fubmit tamely to his ufurpation ; but he ad- 

drefted each of the belligerent powers feparately, with 

the obvious view of diffolving the coalition ; and he re¬ 

pealed not the decrees of the Convention, which de¬ 

clared war againft all the governments of Europe. De¬ 

viating from the forms long eftablifhed for tranfaCfcing 

bufinefs between independent ftates, he addreffed the 
Britifh government, not, as ufual, through the medium 

of the minifter for foreign affairs, but in a letter direct¬ 

ed immediately to the King ; to that letter he prefixed 

a motto, which proved his own adherence to the revo¬ 

lutionary decrees that were the chief caufe of the rup¬ 

ture with England ; and it is difficult to believe that he 

did not aCtually mean to infult the monarch whom he 
fo add refled. 

He certainly did not expeCt a propofal made in fuch 

a manner to be lfftened to, or that the King would 
deign to anfwer a letter which began with proclaiming 

liberty, equality, and the fovereignty of the people. Be- 

fides this revolutionary jargon, the letter contained no¬ 

thing more than the two Simple queftions—“ Whether 

the war, which had, for eight years, ravaged the four 

quarters of the globe, was to be eternal and “ whe¬ 

ther there were no means for Britain and France of 

coming to a good underftanding i” His Majefty’s mi- 

nifters would have been perfectly juftified had they re- French 
turned, to the former of thefe queftions, the laconic an- Revolution, 

fwer, No; and to the letter, Yes : but they condefcend- 1 f 

ed to affign the reafous which prevented the King from ^ 

liftening to overtures coming, in fo queitionable a fliape, Rejeded.by 
from fo novel an authority. Britain 

Thofe reafons were unanfwerable ; for they refted on 

paft experience of the bad faith of the revolutionary 

rulers of France ; on the inftability of the confular go¬ 

vernment ; and on the obligation of treaties, by which 

his Majefty was bound not to abandon his allies by 
concluding a feparate peace. 

That the revolutionary rulers of France had been re¬ 

markable for bad faith, was completely proved in both 

houfes of parliament, by an enumeration of the treaties 
which Bonaparte himfelf, when commanding the armies 

of the republic, had firft entered into with foreign ftates, 
and then violated. That the confular government was 

then unftable, will be queftioned by no man, who, re¬ 

flecting on the means by which it was formed, adverts 

to the circumftance of the letter to the King being 

written on the very day on which the Confuls were in- 

ftalled in their office, and long before it could be known 

that the primary affemblies would accept the conftitu- 
tion which had been dictated to them. That conftitu- 

tion had, indeed, deviated fo far from all republican 

forms, as to excite difcontent even among its own crea¬ 

tures ; and, in the firft meeting of the tribunate, one 

of the members, obvioufiy comparing the new with the 

old government, talked of the idol of fourteen days, 

which, he obferved, might as readily be overthrown as 

the idol of fourteen ages. That the Firft Conful was 

fin cere in wiffiing to reftore peace to Europe, will hard¬ 

ly be fuppofed by him who calls to mind, that the 
French minifter, in his reply to Lord Grenville, took 

not the fmalleft notice of the allies^ although he had 

been affured by his Lordffiip, that his Majefty could not 

treat without them. It is likewife worthy of remark, 

that in the laft official paper on the fubjeCl, the fame 

minifter propofed, not any fpecific terms of peace, but 

merely an immediate fufpenfion of hoftilitfes between the 
two nations, and the naming of plenipotentiaries, who 
ffiould repair to fome convenient place, and apply 

themfelves, with all poffible difpatcli, to the effecting 

of a good undet Handing between the French republic 
and England ! Had that propofal been agreed to, the 

ports of France, which were then blocked up by the 

Britifh fleet, would have been opened for the importa¬ 

tion of naval ftores the negociation might have been iSoo. 

protraCted from day to day ; and when the Conful had 

conquered the Auftrians in Italy and on the Rhine, he 

might have fuddeniy broken it off, and direCted the 

whole force of the republic againft the Britifh empire. 

All this was forefeen by thofe who at that period fo 

ably guided the helm of ft ate, and the infidious over¬ 
ture was with dignity rejeCted. 

A fimilar overture had been made to the court of And the 
Vienna, and treated in the fame manner ; but early in court of 

this year, the Emperor of Ruffia withdrew from theYienna* 

coalition. He had been highly and juftly offended by 

the conduCl of Auftria during the laft campaign : he is 

faid to have demanded Malta of the Britifh court as 

foon as it fhould furrender to the combined forces o£ 
Ruffia and England, and to have received, with the ut- 

moft indignation, the refufal which was given to fo un* 

reafonable 
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French reafonable a demand ; but fuch was Ills caprice 
Revolution,the motives which induced him to abandon his allies 

may have been much more trifling than either of thefe. 

p Whatever they were, he iffued the moft peremptory or- 

De fed ion ders to Suwarrow to retire with the army under his 
of the Em- command into Poland ; and with thefe orders the old 

Raffia^ man rcluftantly complied about the middle of January. 
The Emperor continued, indeed, to exprefs the utmoft 

abhorrence of the French revolution, and of the prin¬ 

ciples whence it had fprung ; but his warlike opera¬ 

tions were now at an end ; and the Confuls heard, with 

indifference, of his prohibiting the importation of 

French books into the Ruffian empire. 

In the mean time, Bonaparte fucceeded in fuppref- 

fing an infurredlion, more formidable, if credit be due 

to the papers which were laid to be found in the pof- 

feflion of the chief infurgents, than any that had yet 

been raifed in behalf of the hcufe of Bourbon ; and be 

ing thus relieved from the anxiety infeparable from a ci¬ 

vil war, he found leifure to turn his attention to his fo¬ 
reign enemies. 

On the 7th of March he fent a mcffage to the legif- 

lative body, in which, after mifreprefenting, in the 

groffeft manner, the condudf and views of the court of 

London, he affured them, that in the midft of battles 

and triumphs, he would invoke peace, and fwear to fight 

only for the happinefs of France, and the repofe of the 

world ! This meffage was followed immediately by 

two decrees : the one calling, in the name of honour, 

upon every foldier who was abfent on leave from the 

armies in Italy and on the Rhine, or who, on account 

of his age, had retired from the fervice, to join his re¬ 

giment before the 5th of April, if able to ferve another 

campaign ; and the other, appointing a frefii army of 

referve, confining of 60,000 men, to be affembled at 

D ijon, and to be placed under the command of the 
Fir ft Conful in perfon. 

Amid thefe warlike preparations, which were carried 

on with vigour, the government did not neglecft the ad- 

miniftration of juftfce, or the internal economy of the 

ftate. Hitherto the feveral departments, into which 

the conftituent affembly had divided the kingdom of 

France, were under the controul of what were called 

central admimjlrations ; but they were now fubjeded to 

the government of magiftrates ftyled prafttts, who were 

nominated to their office by the Chief Conful. In eve¬ 

ry department there was appointed one prsefed, with 

three or four fub-prefeds, according to the population ; 

and one of the offices of the council of prsefednre was 

to decide on the remonftrances of the citizens againft 

their quota of taxation. A reformation was likewife 

introduced into the civil and criminal courts of juftice, 

of much greater importance to the inhabitants of France 

than the inftitution of praefeds. The judges were to 
be no longer chofen by the people for a limited time, 

but to be appointed, with decent falaries, by the Chief 

Conful; nor were they to be liable to fuch interrup¬ 

tions as formerly in the difcharge of their duty. The 

good effeds of this reformation were quickly feen in 

the more prompt and equal adminiftration of juftice, 

and in the lefs frequent employment of the guillotine. 

The campaign was now ready to be opened both in 

Italy and on the Rhine. The only territory of any 

importance which, in Italy, remained in the poffefiion 

of France, was that of the Genoefe republic ; and the 
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> that army which they had to defend it was greatly reduced French 

in numbers lince the preceding year, and, for want ofR<jvolut or,» 

clothes, provifions, and pay, was in a ftate little ffiort k 

of mutiny. It was the great objed of the Auftrians to 

get poffefiion of Genoa, with all its dependencies; while 

the Genoefe, who beheld in the French only the de- 

ftroyers of their commerce and their conftquence, were 

difpofed tjO lend every aid to meafures calculated 
drive them efledually from their country. 

The command of the French army in G 

to 
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rmy in Genoa was gi- Meffen* 

ven to Meffena; who, having received from the Confuls 

extraordinary powers, difplayed, in that command, all 

the abilities of a confummate general. Carrying with 

him from Lyons and Marieilles a fupply of troops, and, 

by a proper diftribution of rewards and punilhments, 
reducing to order and obedience tliofe whom he found 

ready to defert their ftandards, he was foori at the head 

of a force able, not only to overawe the inhabitants, 

but to 11 up the progrefs of the Auftrians. After ma¬ 

ny battles and (kirmilhes, however, lit was at laft obli¬ 

ged to retire into the city, where famine would have 

compelled him to fin-render immediately, had he been 

immediately blockaded by the army under the command 
of the Imperial General Melas. 

The appearance of the Britiffi fleet, on the 5th of 

April, was the fignal for that general to attack the 

place. The communication between Genoa and France 

by fea was now cut off; but a few days preceding the 

airival of Lord Leith, a quantity of wheat, an-d other 

provifions, had entered the port, and refeued the inha¬ 

bitants and the army from the laft preffure of famine. 

The Auftrians foon made tliemfelvcs mailers of the fur- 

rounding country ; but Meffena, in hopes of receiving 

fuccour from France, obftinately refilled to give up the 

city. Although reduced toad on the detenfive, heBlotked 

negleded no opportunity of making fallies on the cne-iu Genoa, 

my, fometimes with confiderable (laughter on both fides: 

but he is fa id to have tarnifhed the laurels which his 

bravery would have gained, by exhibiting his prisoners 

to the contempt of the citizens. A11 engagement of 

this kind, in which he loft three of his bell comman- 

deis, terminated all further operations on Lis part ; 

and General Melas, having nothing more to apprehend 

from the army cooped up in Genoa, left General D’Ott 

to continue the blockade, and turned his own forces 

againft Sauchet, who commanded a feparate divifion of 
the French army. 4Q4 

O11 the 7th of May was fought, between Ceva and Sauchet do 

St Loienzo, a decilive battle, 111 which the French wcre^ea^e^* 

totally defeated, with the lofs of 19 pieces of cannon, 

and 1200 prifoners, among whom were 357 officers, 

one of whom was a general of divifion. Soon after this 

adion, Sauchet was compelled to abandon the ftrong 

pofition of Col di Tenda, leaving behind him four pie¬ 

ces of cannon and 200 prifoners ; and advancing to¬ 

wards Niece, he was driven from poft to poft, till at 

laft he was obliged to take ftielter behind the Var, lea- 

ving Melas in poffeffion of the whole department of the 
Maritime Alps. 

The opening of the campaign on the Rhine was notThe°/am- 

fo favourable to the Auftrians. For reafons, which we paign open- 

pretend not to know, the Archduke Charles had been<d on thc 

directed by the court of Vienna to refign the command Rhine- 

of the army to General Kray, who had fo much diftin- 

guilhed himfelf in Italy during the campaign 1799. 

3 L % The 



REV [ 452 ] REV 
French 

Revolution 
i8co. 

nately, he was a 
•commanded, and 

other generals ! 
not be fufpefted ; 

406 

The Auf- 
trJan Gene 
fal Kray 

The military talents of Kray were unqueftionableand 

he had gained fufficient evidence of his integrity and 

zeal for the caufe, both when ferviug under Suwarrow, 

and when afting independent of him ; but, unfortu- 
ftanger to the army which he now 

he was not fo nolle as fome of the 

Our attachment to democracy will 

but the principles of no democrate 

have been more abfurd than the prejudices of part of 

the Germans in behalf of nobility. Becaufe one of the 

generals ferving under Kray was more noble than his 

commander, he had the folly and infolcnce to declare, 

that he would obey no order of which he was not him- 

felf convinced of the propriety (a) ; whilft many of the 

inferior officers, who had rifen from the ranks, aud were 
deeply tinftured with the principles of Jacobinifm, re- 

fufed to fight again ft thofe whofe objeft it was to level 

nobility with the dull:. 
That an army, thus commanded, would make effec¬ 

tual head againft the French veterans, led on by the 

gallant Moreau, could not reafonably be expected ; and 

the reader will not be furprifed, that the Hungarian fol- 

mers, though they had given repeated proofs of their 

bravery, made no refiftance to the enemy, when they 

{aw themfelves ready to be facrificed to the difientions 

•of their own officers. Kray had received, at the open¬ 

ing of the campaigu, orders from the Aulic council 

•how to difpofe of the forces under his command ; and 

being uofupported by the generals under him, he had 

no other alternative than to obey thefe orders, whether 

he approved of them or not. Similar inftruftions had 

been fent by the Conful to Moreau, containing a de¬ 

tailed plan of operations which he was commanded to 

tions, fcveral officers were heard to fay, that the foldiera French 
whom they commanded would not Jight l With fuch a devolution, 

fpirit in the army, offenfive operations were no longer, 

prafticable ; hut Ulm, as it commanded both Tides of 4C8 

the Danube, was of fo much importance, that the gal- Makes a 

laut veteran, having ftrongly entrenched himfelf, refol-^7a1nd at 
ved, if poffible, to maintain his polition. U m ’ 

Moreau, who penetrated into his defigns, determined 

to attempt the paftage of the Danube, and by cutting 

him oft' from his magazines at Donavert, to force him 

to a general aftion. Accordingly he ordered Decourbe, 

who commanded one of the wings of his army, to ad¬ 

vance, and take poftefiion of a bridge between Dona- 

veit and Dillingen. This was accompliffied with dif¬ 

ficulty ; for the Auftrians, perceiving, when too late, 

that all was at flake, difputed every inch of ground 

with the French general. During the interval of march¬ 

ing to the Danube and eroding it, Kray, who percei¬ 

ved the intentions of his enemy, had fent confiderable 

reinforcements to the left bank to oppofe the paftage. 

In confeqnence of this, a battle took place at the cele¬ 

brated pofition of Hochftet, near Blenheim, which end¬ 

ed in favour of the French, who took 40^0 prifoners, 

without counting the killed and wounded. 

Kray, who favv the danger of his pofition, aftembled 

his forces, and leaving a ftrong garrifon in Ulm, march¬ 

ed againft the French ; and puffing by Hochftet, crof- 

fed the Danube at Newburg, with the feeming inten¬ 

tion of forcing his enemy to abandon the ground which 

he occupied on the left bank of the river near Ulm. 40p 

The French army received his attack at Newburg ; and But, defeat- 
the engagement, which commenced early in the day, at New. 

was continued, with the mofl determined bravery on ^ack’to8jn 

407 
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execute ; but he fpiritediy refufed to fight in fuch fet- ..both Tides, till night ; when the Auftrians, obliged togoiftudt. 

iers. 
Confcious, it may be prefumed, that his own know¬ 

ledge of the art of war was at lead equal to that of 

Bonaparte, while his experience of the country was in¬ 

finitely greater, hedifpatched a courier to Paris to in¬ 

form the Confuls, that if the orders which he had re¬ 

ceived were to be rigidly followed, he muft beg leave 

io refign his command, and take a fecohdury rank. His 

refigoation was accompanied with the plan of opera¬ 

tions which he had formed for himfelf; and the Firfl 

Conful, inflantly perceiving its propriety, continued 

him in the command, with inftruftions to carry on the 

war according to his own judgment. 
Moreau, thus left to aft according to circumftances, 

eafily crofted the Rhine, and drove the Auftrians from 

poft to poft, till Kray, finding it impoffible to aft of- 
fenfively with a mutinous army, commanded by difaf- 

fefted officers, determined to maintain his pofition at 

Ulm, and wait for fuccours from Vienna. He had been 

defeated at Stokach, at Engen, and at Mofkirch ; but, 

though he had on thefe occafions difplayed all the ta¬ 

lents of an able general, we enter not into a minute de¬ 

tail of battles, in which no talentsxrould counteract the 

effefts of treachery. On one occafion, 7000 men, who 

were ordered to advance, immediately threw down their 

arms; and on the night previous to one of thefe ac- 

retreat, fell back on Ingolftadt. 

This battle decided the fate of Germany. The 

French became mailers of the electorate Bavaria, and 

of various territories of lefs extent ; and as they ap¬ 

proached the hereditary dominions of the Emperor, the 

Jacobins, not only of the capital, but of the whole of 

Upper Auftria, behaved with fuch audacity, that the 

court could not but perceive that no dependence was 

to be placed on armies compofed of fuch men. The 

Imperial family, and the Britifh ambaftador, were pub¬ 

licly infulted in the theatre ; whilll a hired rabble voci¬ 

ferated “ Peace ! Peace !” 

This fpirit was not routed by the ill fnccefs of Kray 

alone ; for the alfairs of Auftria were now more defpe- 41© 

rate in Italy than even on the Danube. About tbe^hcartny 
fame period that the campaign opened on the Rhine,rcfervo» 

the army of referve, which had been for fome time 

forming at Dijon, began its march- Tlie French go¬ 

vernment had given official notice, that this army was 

already compofed of more than 50,000 men ; that it 

was receiving reinforcements every day; and that it 

was prepared to march either to the right or left, as the 

chance of war, or the plans of government, fhould rent, 

der the one route or the other neceffary. This account 

was not generally credited. Thofe who wiftied well to 

jbe caufe of the allies, were unwilling to allow fuch vi¬ 

gour 

(a) This man afterwards boafted of his difobedience at Vienna ; “ Je ne voulois pas etre commands par un ro- 

tourier,” faid he. Non ! (replied the gentleman to whom he fpake) vous aimiez mieux etre batiu pat *n ro- 

tourier.” 
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French gour to the French government $ while the Jacobins of 
Revolution,Q^rmany induftrioufly circulated a report, both through 

t 1 8q0> , Italy and the empire, that the army of rtferve amount- 

* ed to little more than 6000 men. 
On the 5th of May, the Firil Conful left Paris to 

take upon himftlf the command of this army ; and af¬ 

ter receiving' the troops cantoned at Dijon, he pafled 

on towards Genoa. Remaining a fliort time in the 

411 Pays de Vaitd, he joined the army of referve at the foot 

Under the of Mount St Bernard, and inilantly aflumed the com- 
command mand. A very fmall force would have been fufficient 
of the Fir ft tQ ^Qp tfiat arnly {n jts afeent ; but General Melas ei- 

crofle^ the t^ier heard not ,ts being in motion, or believed im¬ 
plicitly the in Odious report circulated by the Jacobins 

of Italy and the empire. The French, therefore, met 

with no refiftance till they reached the town of Aofl, 

of which, after a very flight fkirmifh, they took quiet 

poffeffion. Having, with incredible perfeverance and 

addrefs, pafled by the fortrefs of Bard, they purfued 

their route down the valley of Aoft, with little oppofi- 

tion till they reached the town of Yorea. There, in¬ 

deed, the Auftrians had aflembled a force, but a force 

which, as it was inadequate to the defence of the place, 

the impetuofity of the French foon compelled to give 

way, and take poll on the heights of Romano behind 

the Chinfella. That poll was of great importance, as 

it commanded the paffage of the river ; but it was oc¬ 

cupied by no more than 5000 infantry, 4000 cavalry— 

of little ufe in fuch a fituation, and a few pieces of ar¬ 

tillery. The confequence was, that on the 26th of May 

it was forced, with conflderable {laughter, indeed, on 

both fides ; and foon afterwards the fort Brunette, 

which commanded the entrance to Piedmont on the fide 

of Sufa, capitulated to another divifion of the army un¬ 

der the command of General Turreau ; fa that the 

road to Turin was nerw open. 

While the French were palling the St Gothard, the 

lefi fecurityma,n body of the Aullrian army was occupied in the re- 
of the Aut-moteft parts of Piedmont, celebrating their viclories 
trian com. over tfie French at Nice. It is difficult to decide whe- 
mander. tfier ^ ra{h confidence of Bonaparte, or the thought- 

lefs fecurity of General Melas, ought, on this occalion, 

to excite the greateft artoniihment 1 for it is certain, 

that a proper difpofition of a very fmali portion of the 

Aullrian forces among the palfes of the Alps, would 

have crulhed at once the army, and all the proud prof- 

pe£ts, of the ConfuL 
Roufed at length from his dreams of fafety, by the 

news of an invafion, of which he had been often warn-* 

ed, and which he would even yet fcarctly believe, Me¬ 

las flew to Turin, recalling, by baity marches, the main 

body of his army, to defend the Po, and prevent the 

enemy from getting poffeffion of the capital. It was 

natural for him to fuppofe that Turin would he the firil 

place of importance attacked by the French ; and the 

Conful gave countenance to that fuppofition, by feem- 

ing to menace the paffage of the Po. He had formed* 

however, a different plan of operations ; and while the 

Aullrian commander was preparing to difpute with him 

the paffage of the river, he fuddenly turned to the left, 

and, croffing the Seffia and the Teffino, entered Milan 

on the 2d of June. 

Bona\rt Whilft Bonaparte marched to Milan, General Lan- 
entersMb nes, with the advanced guard, filed off towards Pavia, 
ian; The French army, though rtrong in numbers, had nei- 
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ther magazines, artillery, nor ftores of any kind ; and French 
learning that Pavia was the great depot of the Aullrian Revolution, 

army, the Conful was determined to make himfelf maf- . 1 f 

ter of it. This was eaiily accomplilhed ; and Lannes 414 

Thought- 

found in the place upwards of 200 pieces of artillery, Takes 

8oco mulkets, 2000 barrels of gunpowder, and an im-via» 

menfe quantity of all kinds of provisions. 

The religious profeffions of Bonaparte had, at all 

times, been accommodated to the principles or prejudi¬ 

ces of thofe whom he wilhed to attach to his caufe. In 

Egypt he had kept the feftival of Mohammed, and de¬ 

clared himfelf fent by the Moll High to enforce obe¬ 

dience to the laws of the prophet; and, with equal lin- 

cerity, he now fung Te Devm in the cathedral church 

of Milan, for the happy deliverance of Italy from here- 4f^ 

tics and infidelr! He then proceeded to the formation And re- 
of a provifionary conftitution for the Cifalpine republic ; ftores the- 

which, in a few days, was re-organized as a free and in- Cl^Pine 

dependent ltate. 

Whilll the Conful was difplaying his talents as a con- 

ftitution-monger, one of his generals, with a detach¬ 

ment of the army, eroded the Po at Stradella, and, cut¬ 

ting off the communication between General Melas and 

the country of Piedmont, made himfelf mailer of the 

Aullrian magazines at Piacenza, Cremona, and various 

other depots on the banks of the river. 4l<5 

It was at this time that Bonaparte, by means of in-Genoa* fur- 

tercepted letters, was firil informed of the capitulation rendered to 

of Genoa. Maffena had done every thing in the powerinc a 1 

of valour and perfeverance to defend the place ; but 

after he had feen 15,000 of the inhabitants periih by 

hunger, he was obliged, on the 5th of June, to furreu- 

der to the Britifh and Aullrian commanders. Confi- 

fidering his utter inability to hold out longer, the terms 

which he obtained were favourable. The right wing 

of his army, to the number of 61 10 men, were to march 

into France by the road of Nice, and the remainder 

was to be tranfported by fea, ;t the expence of Britain*, 

to Antibes ; no man was to be held refponfible for ha¬ 

ving exercifed any public fundlion under the govern¬ 

ment of the Ligurian republic ; and all officers made 

prifoners from the beginning of the campaign, were to> 

return to France on their parole, and not to ferve till 

regularly exchanged. 
The furrender of Genoa left the Aullrian army, by 

which it had been inverted, at liberty to co-operate with- 

the commander in chief; and General D’Ott inarched, 

with thirty battalions, to oppofe the progrefs of the 417 

French in Piedmont. He was met, on the 9th of June, at The Auf- 

a place called Montebello, by a large detachment ot the^a^fj^s 

French army under the command of the Generals Lan-4icfeatet|taae 

nes and Victor. The battle raged long with great fu- Monte- 
ry, and the village of Calleggio, which at its commence-hello, 

ment was in the poffeltion of the Auilrians, was taken 

and retaken{feveral times; but at laft victory declared 

for the French, and General D’Ott retired with great 

lofsr 

Unable to Hop the progrefs of the French by par¬ 

tial detachments, Melas, ’who was now blockaded in 

Piedmont, aflembled the whole of his forces between 

Alcffandria and Tovtona, in order, by one llroke, either 

to crufh the enemy, or at leaft open to himfelf a way 

to the Aullrian divifions on the Mincio. This produ¬ 

ced, on the 14th of June, the memorable battle of Ma¬ 

rengo ; of which we fhall attempt do detail, became we 
could 
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'FivrrcJi could give none for the truth of which we would 

C^8 !o,0n,C^°°^f to anfwerable. The French accounts, which 
t-y-are faithfully copied by our own Jacobinical writefs of 

418 periodical hiftory, reprefent the army under the com- 

mand of Melas as more numerous than that of the Con¬ 

go, ‘arcn“ 5 while they attribute the fuccefs of the latter whol¬ 
ly to the condudl and intrepidity of its leader. The 

fad, however, we believe to be far otherwife ; for we 

think it might be proved, by comparing together the 

different bulletins of the army of referve, that from the 

beginning the French had a decided fuperiority. Be 

this as it may, the Auftrians were, for nine hours, vic¬ 

torious; and the fate of the battle was at laft turned, 

not by any uncommon exertions of the Conful, but 

partly by the provident conduit of Deffaix, and ftiil 

more by the fituation of the Auftrian commander, 

whofe faculties feem wholly to have forfaken him in the 

lattei part of the day. When he was in this flate, one 

falfe movement, which weakened his centre, afforded 

an opportunity to Deffaix to make a vigorous and fuc- 

cefsful charge with a body of cavalry that had not yet 

been engaged ; and General Zach, who was about to 

take the command of the army from Melas, worn out 

with age and fatigue, unfortunately falling, at that cri¬ 

tical moment, into the hands of the enemy, the French 
remained mailers of the field of battle. 

The fpirit of the Auftrians, however, was not bro- 

ken/ They had loft indeed 9000 men, with fome of 
their heft generals; but the lofs of the French was 

confeffedly greater, amounting by their own account to 

at leaft 12,000 men. The Auftrians, enraged at having 

had the vi&ory fo wrefted out of their hands, were ea¬ 

ger to renew the conteft on the following day; but, in- 

ftead of feconding the ardour of his troops, General 

Melas concluded a capitulation, unparalleled, we will 

venture to affirm, in the annals of war ; a capitulation 

by which he voluntarily furrendered into the hands of 

Its confe Cnemy ntarly 311 th ‘ frUltS °f one of the mo11 Se¬ 
quences." n?us and fuccefsful campaigns recorded in hiftory. We 

wiffi not to throw any undue afperfion on the charac¬ 

ter of the Auftrian commander. His behaviour at the 

battle of Novi renders his bravery unqueftionable ; and 

we are affured, by letters from Germany, that his inte¬ 

grity has never been fufpeded ; but thofe letters repre¬ 

fent him as qualified, not to command a great army, but 

only to execute the orders of a fuperior mind. It may 

have been in confequence of fome previous general in- 

ftru&ions from the Aulic Council that he figned fuch 

a capitulation ; or the fortrefTes which he furrendered 

may have been deflitute of provifions, and of courfe in¬ 

capable of fuftaining a fiege. On the former fuppofi- 

tion, the Aulic Council muft be confidered as decided 

enemies to the caufe in which the allies were embark¬ 

ed ; on the latter, General Melas was the leaft provi¬ 

dent commander that was ever perhaps entrufted with 
Anarmif- the defence of a country. 

lice in Italy ttlis as 11 may> he gave up to the French the whole 
of Piedmont and Genoa ; and, concluding an armiftice 

which was to laft till an anfwer agreeing to the condi¬ 

tions could return from the court of Vienna, he retired 

with his army into the territory of Mantua, Tufcany, 
and Ancona. 

The gallant Kray wifhed to take advantage of this 
anmjtjce in Italy to flop the progrefs of the troops un¬ 
der Moreau ; but the French general would not liften 
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to his overture, till he received inftruaions from Paris, French 

in conlequence, as was fuppofed, of the arrival of Count ^evahuion, 
St Julien with proposals of peace from the Imperial 

Cabinet. The armiftice was then concluded in Ger- a2^ 

many as well as in Italy, leaving for the line of demar And Ger- 

cation the polls occupied at the time by the refpeftive many* 
armies ; but it the French adhered to the letter of thefe 

treaties, they ahnoft inflantly violated the fpirit of both. 

They reinforced their army in Italy in dired contra¬ 

diction to what was obviouflv the meaning of their fti- 

pillations with Melas ; they filled the conquered coun¬ 

tries with their licentious hordes ; they levied enor¬ 

mous contributions, and even raifed troops in ftates of 

which they had formally proclaimed the independence ; 

and their armies in Germany fubfifted on the plunder 
of the neighbouring countries. 

Whilft France was thus everywhere vf&orious in Eu¬ 

rope, her troops were fuffering hardfhips and difgrace in 

Africa. . They complained loudly of being deferted by state of 
their chief; and Kleber, on whom the command de-the war in 

volved, declared, in the impious jargon of the Jacobins, Egypc» 
that the fame univerfe fhould not contain him and Bo¬ 

naparte. He felt it expedient, however, to continue 

the negociations into which that general had entered 

with the Grand Vifier for the evacuation of Egypt ; 

and after many letters had paffed between them, a con¬ 

vention was concluded on the 24th of January 1800, 

to which Sir Sydney Smith acceded on the part of 

Great Britain. By that convention the French army 

was to be cojleded with its arms, baggage, and effeds, 

3t Alexandria, Rofetta, and Aboukir, and thence be 

tranfported into France, as well in its own vefiels as in 

fuch as fhould be furnifhed to it by the Sublime Porte. 

Po the caufe of the allies it is obvious that nothing 

could have happened apparently more injurious than 

the evacuation of Egypt on fuch conditions as this, 

which would have furniffied the Conful with fixteen or 

eighteen thoufand veteran troops to be employed by 

him either in Italy or on the Rhine. How the gallant 

Commodore came to overlook this circumftance, or in¬ 

deed how he came to ad as a Britiffi Plenipotentiary, 

we pretend not to know. That he exceeded any powers 

with which he could reafonably conceive himfelf veiled, 

was completely proved in the Houfe of Commons by 

the war-miniftcr Mr Dundas ; who juflly obferved, tW 

the powers of Sir Sidney and his brother as plenipoten¬ 

tiaries, had ceafed upon the arrival of Lord Elgin in 

that capacity at Conllantinople ; and that, as a Britifh 
officer, he had no right to accede to fuch a convention 

while he held only a fubordinate command under Vice- • 
admiral Lord Keith. 

In December 1799, minifters had reafon to believe 

that a negociation would be entered into by General 

K,leber and the Grand Vifier for the evacuation of E- 

gypt by the French troops. As fuch a negociation 

was defirable, they fent inftruaions, not to Sir Sidney 

Smith, but to Lord Keith, to accede to it ; on the ex- 

prefs condition, however, that Kleber and his forces 

Ihould not be fent back to France to fight againft the 

Auftrians, but fhould be detained as pnfoners of war 

till regularly exchanged. Thefe inftruaions reached 

the noble admiral in February 1800, when he immedi¬ 

ately apprifed General Kleber of them ; afluring him, 

at the fame time, that he would permit no fhips to fail 

with French troops, in confequence of any partial ca¬ 

pitulation. 
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French pitulation, or of paflports from fuch as had no right to 

Revo'urion, grant them. 
18oa This condu&, which was perfe&ly fair on the part 

v of Britain, and of which the contrary might have been 

juflly complained of by the court of Vienna, produced, 

a violent outcry, not only in France but even in Eng¬ 

land, among thofe who, from the commencement of the 

war, had uniformly pleaded the caufe of the enemies of 

their country. Government, it was faid, had broken 

faith both with its allies and with its enemies ; yet Kle- 

ber himfelf accufed the cabinet of St James’s of no fuch 

crime. He talked, indeed, of Lord Keith’s infolence, 

and called upon his foldiers to anfwer it by their vic¬ 

tories ; but ib little did he dream of treachery on the 

part of Britain, that in- his letter to the diredory, he 

fpoke of his convention as made with the Grand Vifier 

alone. Accordingly, on the 20th of March, he attack¬ 

ed the Turks in the neighbourhood of Cairo ; and 

though the Janizaries difplayed fomet hing of their wont¬ 

ed bravery, they were forced to yield to the fuperiori- 

ty" of European tadics, when the Turks fled in all di- 

redions, leaving upwards of 8coo, dead and wounded 

on the field of battle. 
This vidory reftored to the French the poffeflion of 

Cairo, which they had abandoned in confequence of 

the convention ; but they were flill much harafTed by 

fome of the Beys, who during the battle had paflfed the 

rear of the army, and maffacred fuch of the Copts as 

favoured their caufe. Kleber, therefore, again propo- 

fed to evacuate Egypt on the terms agreed to by the 

Grand Vifier and Sir Sidney Smith ; and the court of 

London having authorifed Lord Keith to accede to 

thofe terms, a fufpenfion of hoftilities took place, and 

the Turks were about to be freed from enemies whom 

they were unable to expel, when the French comman¬ 

der was fuddenly afTaffinated. 

This was a ferious misfortune, as well to the allies as 

to the French in Egypt ; for Kleber appears to have 

been the moil honourable, as well as the ableft, com¬ 

mander of the republicans in that part of the world. 

By whom, or at whofe inflance, he was murdered, is 

not certainly known ; but, at Conllantinople, fufpicion 

attached flrongly to his fucceffor Mcnou, who had 

thwarted all his meafures ; who refolutely oppofed the 

evacuation of Egypt on any terms ; and who, having 

embraced the Mahommedan faith, prefixed Abdullah 

Bey to his name. He no fooner fucceeded to the com¬ 

mand of the army, than he broke off the negociation 

which was almofl concluded by his predeceffor ; and in¬ 

formed the Englifh Commodore, on the 19th of June, 

that he could enter into no treaty without inflruclions 

from the Confuls, who, as he truly obferved, then go¬ 

verned the French nation. 

In the mean time, meafures were taken by the Bri- 

tifh government to drive him from that country, which 

he would not leave by capitulation. Early in the cam¬ 

paign, a body of 12,000 men had been put under the 

command of Lieutenant-general Sir James Pulteney, to 

a61 in the Mediterranean in fuch a manner as might 

mofl annoy the enemy, and divide their force. The de- 

fign was fplendid ; but it was completely difconcerted 

by the fatal iffue of the battle of Marengo. The force 

under Sir James, however, might flill be employed with 

advantage to the common caufe ; and as there was rea- 

fon to believe that France and Spain had formed the 
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plan of marching an army into Portugal, the lieutenant- French 

general was diredled to reconnoitre Ferrol, and make * 

an attempt upon the place, fhould he deem fuccefs pro- 

bable, with little lofs of men and of time. He landed 424 
his troops on the 25th of Augufl, and got pofleffion ofSb J^mes 

the heights which overlooked the town ; but finding it atVernd 
better fortified, and occupied by a {Ironger garrifon, 

than he had expefted, he judged fuccefs unattainable, 

without fuch a lofs of men as would render the army 

incapable of carrying into effect the objedls of its future 

deflination. He therefore reimbarked, on the morning 

of the 27th, without having fummoned the garrifon, 

thrown a (hell into the town, or fired a fhot againfl the 

ramparts. 4*5 
Sir Ralph Abercrornby had been fent to fuperfedeSir Ralph 

Sir James Pulteney, and take upon himfelf the com- Abercrom- 

mand of the army a&ing in the Mediterranean. Ha- ^ 

ving carried reinforcements with him, btfides a train of 

artillery from Gibraltar, lie touched at Minorca and 

Malta, whence he proceeded towards the coafl of E- 

gypt. Meeting, however, with unexpe&ed delays on 

the coafl of Afia Minor, the forces, under the joint 

command of Lord Keith and him, did not arrive at 

Alexandria till the 1 fl of March 1801. On the follow¬ 

ing day the fleet made fail for the Bay of Aboukir, 

where it anchored. The fea running high, no difem- 

barkation could be attempted till the 7th, when, at 10 426 
o’clock A. M. the firll divifion made good its landinghands in 

in the face of the French, who, to the number of ^ 

men, were pofled fo advantageoufly, that, in the opi¬ 

nion of an eye-witnefs *, they might have refilled the * Mr Bald- 

world. Our limits permit 11s not to dwell on the m'p0fi^ai 
terly plan of the commander in chief, or 011 the cool in- j^eft^\on5 
trepidity of General Moore in carrying it into execu- relative ia 
tion. Suffice it to fay, that by 2000 Bi itifh troops the F.gypt. 

enemy were driven from their pofition with the lofs of 

fome held pieces, which were immediately turned againll 

them ; and that the difembarkation was continued du¬ 

ring that and the following day. 

On the J 2th the whole army moved forwards, and 

coming in fight of the main body of the French, at¬ 

tacked them on the 13th, when, after ail obflinate con- 

tell, and confiderable lofs on both hdes, vidlory declared 427 
for the gallant Abercrornby. The blow was followed Fighcs the 

up with vigour; and on the 2ill a flill more decifive^^^.^ 

battle was fought, with a fimilar event, at the diflance 

of about four miles from Alexandria. It commenced 

early in the morning, and was continued long ; vidlory 

leaning fometimes to one fide and fometimes to the 

other ; but at Jaft the French gave way in all diredlions. 

The heroifm difplayed in this brilliant adlion railed the 

military character of the Britifh nation as high as its 

naval charadler ; and the magnanimous condudl of the 

commander in chief, who, that the ardour of his troops 

might not be damped, concealed, for two hours, the 4*3 

bitter anguifh of a mortal wound, has feldom been In which 

equalled, and can hardly be furpaffed. The lofs on ourhe ** mor* 

fide, in killed, bounded, and miffing, was upwards of^^^ 

1500, among whom were feveral gallant officers befides 

the general- The lofs of the French was computed at 

4000. 
As thefe two battles may be faid to have decided 

the fate of Egypt, we fhall return to Europe, where 

events had taken place of as great importance as any 

which had occurred during the war. The northern 

powers* 
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Frrrrch powers, long envious of the naval fuperlority of Bri- 

and influenced by the Emperor Paul, who feemed 

t_now to be leagued with the Conful of France, had re- 

4*9 vived the armed neutrality firfl formed by Catharine II. 
The north-during the American war; and claimed the riVht of 
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crt? confe- 
deiacy 

fon and Rear-Admiral (now Sir Thomas) Graves, French 

failed from Yarmouth on the 12th of March; and aevoluth*, 
pairing the Sound, appeared on the 30th before Copen- l8o°* ‘ 

hagen. Tlie Danes feemed undifmayed ; for neither 
the town nor tneir fleet could be annoyed, but by the 
Britifh admiral’s condu&incr _u _ 1 tread.ng to the ports of lWe, without having'the]; BriiiflTrfmM's^onduaiTgTheir forcS’ough a^han- 

velftls featcheil by the Enghfh ciinfers. That confe- nel of fuch mtricate navigation, that, thirtySyears be- 

430 
The refi ep¬ 
ilation t f 
the mini- 
itry. 

431 
The new 
miniftry 

deracy the Britifh miniflers had determined to break, 

when, to the iurprife of the whole nation, and the deep’ 

regret of the better part of it, they Aiddenly retired 
from office. 

Of a meafurc fo little expeded, various caufes have 
been affigned ; but that which was in a mariner avowed 

in pailiament, wras a difference in the cabinet refpeding 

Catholic emancipation. With much addrefs the mint 

flry had accomplifhed a legiflative union between Great 

Britain and Iieland (See Ireland, in tbis Sitppl.) ; and 
it has been faid, but certainly not proved, that the Lord 

Lieutenant had been authorifed, to hold out to the 

Irifh Catholics a repeal of the tejl a&, as an inducement 

to them to comply with the meafure. Such a bribe as 

this, clandedinely offered, is very unlike the fpirit as 

well of Mr Pitt as of the Marquis Cornwallis; and we 

do not believe that the offer was ever made. There 

feems, however, to be no doubt but that the minifter 

propofed the meafure in the cabinet after the union ; 

that the king, with that conscientious regard which he 

has uniformly difplayed to the conftitution, put his ne¬ 

gative upon it ; ami that in confequence Mr Pitt and 

his friends immediately gave in their refignation. 

Their places were fupplied by men who had gene¬ 

rally fupported their meafures during the war ; and it 

has even been fuppofed that thofe who retired from 

office recommended their fucceffors. Mr Addington, 

then fpeaker of the Houfe of Commons, was appointed 

firfl lord commiffioner of the treafury and chancellor of 

the exchequer ; Lord Eldon, lord high chancellor ; 

the Earl of St Vincent, firfb lord commiffioner of the 

admiralty ; Lord Hawkefbury and Lord Pelham, fe- 

cretaries of date for the foreign and home departments; 

and the Hon. Colonel Yorke, fecretary at war. The 

old minidry was diffolved on the* nth of February; 

but, owing to a fevere illnefs of his Majefly, it was the 

middle of March before any of the new miniflers, except 

Lord St Vincent and Lord Hawkefbury, entered upon 

their offices ; and during that period of difmay, Mr Pitt 
and his friends guided the helm of date. 

The new miniflers began their career with pledging 

themfelves to leave nothing unattempted to bring about 

a fafe and honourable peace with the French republic; 

but in the mean time they proceeded with vigour to 

carry into effed the warlike plans of their predecefTors. 

The northern confederacy had by this time adopted 

a aintt h mc^urcs tfee mo^ hoflile. A Danifh army under the 
pfwVo/ command of Charles Prince of HefTe took poffeffion of 

the North, tlie and imperial city of Hamburgh, for the ex¬ 
press purpofe of hurting the Britifh commerce; and 

the King of Pruffia, with that unaccountable policy 

which has marked the whole of his condud, ordered a 
large army into the eledorate of Hanover. To chaf- 

tife this infolence and diffolve the confederacy, an ar¬ 

mament was fitted out in the Britifh ports, conlifling 
of feventeen fail of the line, four frigates, four floops, 

ard forr.e bomb vtffels. This fleet, under the command 

of Admiral Sir Hyde Parker, Vice-Admiral LordNel- 

43* 
Fit put an 
am ament 

fore, it was thought hardly fafe to attempt it with * 
imgle Hup oppofed to no enemy. Lord Nelfon, how¬ 

ever, having founded the channel, undertook to pilot 
through it a large divifion of the fleet, of which lie re¬ 

fuelled and obtained the command from Sir Hyde 

Parker, with Rear-Admiral Graves commanding iml * 
mediately under him. ^ 

As the feeond rates were thought to draw too much Which de- 

water for fuch a navigation, the twelve fhips feleded ftroV thc 

for the attack carried each from 74 to 50 guns, toflee'd&c 

which were added four frigates, four floops, two fire-ft C^n. 
mips, and leven bombs. The force oppofed to this ar-hagen. 

mament was tremendous, confiding of fix fail of the line; 

deven floating batteries, mounting each from 26 twentyl 

four pounders to 18 eighteen pounders; one bomb- 

mip, and feveral fchooner vefTels in the line. Thefc 

were fupported by the Crown Iflands, mounting eighty- 
eight cannon ; by four fail of the line, moored in the 

harbour’s mouth ; and by fome batteries on the Ifland 

0 Amak. ^Ihis force Lord Nelfon attacked on the 
2d of April; and after an obflinate adion for four 

hours, filenced the batteries, and took, burnt, or funk 

feventeen fail, among which were feven fail of the line. 

On both fides the carnage was great, the Britifh having 

943 men, including officers, killed and wounded; whilft 

the lofs of the Danes was at lead double that number. 

.™e °f thw brilliant adion, to which nothingThe refalfc 
will be found fuperior in the annals of naval war, was a°f this ac- 

fufpenfion of hoflilities, and, on the part of Denmark,tion’ 

of the treaty of armed neutrality, for fourteen weeks. 

, As ^oon as the difabled fhips were repaired, the Bri- 
tifli fleet failed for Carlfcrona, off which it appeared 

on the 19th of April. The admiral immediately ac¬ 

quainted the governor with what had been tranfaded 

at Copenhagen, requefling from his Swedifh majefly an 

explicit anfwer whether he meant to adhere to or aban¬ 

don the hodile meafures which he had taken in con- 

jundion with the court of Peterfburgh. The anfwer 

returned was extremely equivocal ; but intelligence be- 43$ 

ing received of the fudden death of the Emperor Paul And °f the 
on the 2:3d of March ; and Lord Nelfon, who had fllc-Aeath of thf 

ceeded Sir Hyde Parker in the command of the Britifh p™?er0r 
fleet, writing in more decided terms than his predecef- 

for, the court of Stockholm followed the example of 

that of Copenhagen. The young Emperor Alexander 

foon afterwards, aduated by a fenfc of judice, redored 

the-Britifli property which his father had confifcated; 

rehnquifhed his ill founded claims to the ifland of Malta, 

which by this time had furrendered to the Britifh forces; Surrender 

and agreed to a fearch of neutral fhips bound to the °f Malta, 
ports of a nation at war with another. It was indeed 

to fuch a fearch only by fhips employed entirely in the 

fervice of government that his Imperial Majefly thus 

.agreed ; but this is perhaps all that the Britifh govern¬ 

ment could reafonably afk ; an<k.the granting of it put 
an end to the northern confederacy. 

At the figning of the armidice between the Auflrian 

and French generals in 18oo, the Republican troops 

were 
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French were mailers ot Germany almoft to the banks of the 

Revolution, jnnj ancj Qf Italy almoft to the confines of Venice. The 

x^00, J fpirit of the Emperor, however, was not yet broken, 

v ~ and he refufed to abandon his allies by confirming the 

preliminaries of peace to which Count St Julian, ex¬ 

ceeding his powers, had agreed at Paris. General 

Kray having retired from the fervice, the command of 

his army was given to the Archduke John, and the 

Emperor in perfon repaired to it with him ; but they 

foon found it incapable of ading offenfively againft 

Moreau, and another armiftice was agreed to, including 

Italy as well as the empire. The condud of the Em¬ 

peror was, on this occafion mod honourable. He 

wifhed to comprehend Great Britain in any treaty of 

peace to be negotiated between himfelf and the Conful; 

and the Cabinet of St James’s had agreed to fend a 

plenipotentiary to a congrefs to be held for that purpofe, 

at any place agreed upon by the courts of Vienna and 

Paris. The Conful however would not admit a Britifh 

plenipotentiary unlefs a naval armiftice fhould be previ- 

oufly agreed to between France and England ; and be- 

caufe the court of London rejeded a propofal unpre¬ 

cedented, and in itfelf fo very unreafonable that even 

he who made it did not exped it to be agreed to, 

438 Moreau received orders to recommence hoftilities* 

renewed* The Auftnan army was now under the command of 
between Generals, whofe names had fcarcely reached beyond 
the Au- their own country, and who foon (hewed that they had 

ftrians and little experience in the art of war. While Moreau was 

Fiench* meditating the plan of his winter campaign, the right 

wing of his army was attacked by the Andrians with 

fuch fpirit and fuccefs, as feemed to reduce him to the 

neceffity of ading on the defenfive ; and he would have 

been completely ruined, had Klenau made a temperate 

ufe of his. vidory. This, however, he did not ; for, 

elated with his good fortune, he quitted his ftrong po- 

fition on the Inn, and attacking his vigilant and able 

antagonift near the village of Hohenlinderr, was com¬ 

pletely, defeated, with the lofs of 80 pieces of cannon, 

200 caiffons, and, if any credit he due to the French 

official papers, no lefs than 10,000 prifoners, befides an 

immenie number left dead on the field of battle. 

Moreau, without fuffering the Auftrian commander 

to rally his fcattered forces, marched diredly to the 

Inn, which he crofted on the 9th of December 1800 ; 

and driving his enemies before him, ftruck the court of 

Vienna with terror and difmay. Prince Charles was 

fuddenly recalled to the command of the army ; and af¬ 

ter making one fruitlefs effort to retrieve the affairs, not 

only of Auftria, but of Europe, he propofed an armif 

tice, which on the 2 7th of December the French gene¬ 

ral was glad to accept, on condition that peace fhould, 

without farther delay, follow this third ceflation of hof- 

tilities. Could the Archduke have depended on his ar- 

my, weakened as it was, this armiftice would probably 

not have taken place ; for the pofition held by Moreau 

was tremendous. He had plunged himfelf into the very 

heart of Auftria, leaving behind him, on his right, the 

Tyrol, filled with troops to the amount of 30,000 ; be¬ 

fides the divifions of Klenau, Simbfchen, and Rifken- 

field, with the legion of Bohemia, forming more than 

50,000, on his left. But the fpirit of the Auftrians 

was broken, and the principles of too many of their of¬ 
ficers were corrupted. 

This armiftice was followed by a treaty of peace ccm- 
Suppl. Vol. II. Part II. 

eluded at LunevJlie on the 9th of February 1801, be- french, 

tween the Emperor in his own name and in the name 0fRev,, lltlona 
the Germanic body, and the Firfl Conful of the French 1^°I- t 

republic in the name of the French people. The terms * 

ot this peace differed little from thofe of the treats of Peace be- 

Campo Formio; only, the Emperor bound himfelf to'wfenAu- 
cede to the Duke of Modena, as an indemnity for the p 13 an * 

countries which that prince had loft in Italy, the Brif. llCCS 

gau, and to find in the Germanic empire indemnities to 

all thofe princes who, by the fate of war, had been de¬ 

prived of their dominions ; while the Grand Duke of 

Tufcany was to renounce, for himfelf and his fucceffonq 

the Grand Dukedom, and that part of the I fie of Elbe 

which depends on it, in full fovereignty to the infant 

Duke of Parma, obtaining a full and complete indem¬ 

nity in the empire ! On the juftice or injuflice of fuch 

a treaty we make no remarks : the fads will fpeak for 
themfeIves to every one of our readers. 

On the 28th of March a treaty of peace was likewife Betwten 
concluded between the King of the two Sicilies andtheErance and 

French republic; in which his Sicilian Majefty boundNaPlesi 

himfelf to fhut all the ports of Naples and Sicily againft 

Turkifh and Englifh (hips, as well merchantmen as fhips 

of war, till the concluhon of a definitive treaty of peace 

between thofe two powers and the French republic, and 

likewife between England and the powers of the north. 

He renounced likewife, for himfelf and his fucceffors, 
Porto Longano in the I fie of Elbe, and every thing be- 

longing to it in that ifland ; together with the dates of 

the Prefixes in Tufcany, which, with the Principality 

of Piombino, he ceded to the French government, to 

be by it difpofed of at its pleafure. In both thefe trea¬ 

ties the French plenipotentiaries took upon themfelves 

to ad for the Batavian, Helvetic, Ligurian, and Ci- 

falpine republics, as if thefe dates were provinces of 
France. 

Great Britain was now left to carry on the war with. 

vout a lingle ally bnt the Turks in Egypt and the Por¬ 

tuguese in Europe ; and thefe, inftead of being able to 

lend her aid, contributed only to diminifh her force by 

dividing it. At the inflation of France, Spain had And be 
attacked Portugal, and conquered fome of her provin- tween 

ces; but on the 6th of June a treaty of peace wasSrainand 

concluded between thofe two powers ; by which the PortuSaU 

king of Spain reftored all his conquefts except the for- 

trefs of Olivenza with its territory and inhabitants from 

the Guardiana, which was henceforth to be the boundary 

on that fide between the two kingdoms. On the other 

hand, the Prince Regent of Portugal and Algarva en¬ 

gaged to (hut the ports ol his whole territories again il 

the (hips of Great Britain, and to make good to his 

Catholic Majefty all damages or injury which his fnb- 

jeds might have fiiftained, during the war, from the 

Brftiffi navy or the fubjeds of the Queen of Portugal, 

and for which indemnification coidd rightfully &be 
claimed. 

The Conful having made peace with all his other ene¬ 

mies, menaced the kingdom of Great Britain with in¬ 

vasion ; and the people, or at leaft part of them, were 

weak enough to be alarmed at his empty threats. To 

baniffi this panic from the public mind, Lord Nelfon 

was ferit to deftroy the (hipping and harbour of Bou¬ 

logne. His fuccefs was not equal to the goodnefs of 

his caufc; but, on the 4th of Auguft, he made fuch 

an impreffion on the enemy, as put an end to their 

3 M dreamt 
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French dreams of invafion, and (hewed the inhabitants of Bri- 

Revolution,tajn *Jiat thev were abler to annoy the brench coafl, 

l8oK than the Coriful and his myrmidons were to annoy 

’ >r their’s. It was feen, too, about this time, that the fpirit 

of the Britifh navy was not attached exclusively to the 

hero of the Nile ; for in the month of July rear-admiral 

Sir James Sauinarez came up with a Squadron of French 

and Span!fit Ships of war bound for Cadiz ; and though 

their force was Superior to his own, he took one of 

44i them, and two others were burnt. 
Negotia- Early in this fnmmer negotiations had been entered 
tionsbe- fnto between the Britifh and French courts for the re- 

tain^an^1" ft°rati°n ot' peace t0 Europe. The diflblution of the 
France. northern confederacy had Shewn the ambitious Con Sul 

that he could not annihilate the Englifh trade, and that 

of courfe all the treaties which he had made for the ex- 

clulion of our (hips from the ports of neujtral powers 

were of no validity. His heart, however, was fet upon 

the retention of Egypt, which every maxiin of juflice 

as well as of found policy impelled the cabinet of St 

James's to wreft from his gripe. The negotiation was 

therefore protracted from day to day, till intelligence 

arrived at London and Paris of the complete conqnell 

pf that country. 
On the death of Sir Ralph Abercromby, the com¬ 

mand of the Britifh forces devolved upon General Hut- 

chinfon, who foon {hewed that he was not unworthy to 

Succeed fo great a man, and who, as he was probably 

acquainted with the plan of operations formed by his 

deceafed friend, feems to have been actuated by the 

fame fpirit. Marching with the main body of the ar¬ 

my towards Alexandria, which was occupied by Me- 

nou, he fent Colonel Spencer with a divifion of the Bri¬ 

tifh forces, aided by a body of Turks, to attack Ro- 

443 fetta ; which foon furrendered to the Britifh comman- 

Conqueft der. The furrender of Cairo followed, on the 22d 01 
of Egypt. june> on terms favourable to the beiieged 5 and Menou, 

accepting pf the fame terms for Alexandria, the allies 

became mailers of the whole of Egypt, from which the 

French army, with its baggage, was to be tranfported, 

in fhips of the allied powers, to the uearefl French 

ports in the Mediterranean. The intelligence of thefe 

events forwarded the negociation for peace between 

Great Britain and France ; and on the lft of OCtober, 

the preliminary articles were ligned at London by Lord 

Jiawkefbary on the part of Ins Britannic Majefly, and 

M. Otto on that of the French Republic. By this 

treaty Great Britain agreed to the restoration of all the 

conquefts fhe had made during the war ; the ifiand of 

Trinidad and the Dutch poffefliom in Ceylon except¬ 

ed : The French Republic agreed to the reftitution of 

nothing ! The Cape ot Good Hope, though reftored 

to the Batavian Republic, was to remain a free port to 

the other contracting parties, who were to enjoy theie 

the fame advantages of trade with the Dutch themfelves. 

The iflatid of Malta was to be reitored to the Knights 

of the order of St John of Jc.ru falem ; its,independence 

was to be guaranteed by Great Britain, Auftria, Ruf- 

fia, Pruffia, and France ; and it was to be evacuated by 

the Britifh forces as foon as it fhould be taken poftef- 

fion of by the Knights, and garrifoned by 2000 Nea¬ 

politan troops. Egypt was to be reftored to the Ot¬ 

toman Porte ; and the territory of Portugal was to be 

maintained in its integrity, with the exception of the 

fortreffes and its dependencies;«ceded by the Prince Re¬ 

gent to the King of Spain. The French were to eva¬ 

cuate the kingdom of Naples, and the Roman dates-— French 
the Britifh, Porto Ferrajo, and all the ports and inandsRevoluhon, 

that they occupied in the Mediterranean and Adriatic. t l8°2* 

The republic of the Seven Iflands was recognifed by 

France ; the fifhery on the banks of Newfoundland was 

eftahlifhed on its former footing ; and, finally, plenipo¬ 

tentiaries were to repair to Amiens, and there proceed 

to the formation of a definitive treaty in concert wi£h 

the allies of the contracting parties. 4 , ^ 

That treaty was concluded on the 22d of March Treaty of 

i 802 by the plenipotentiary of his Britannic Majefly Amiens, 

on the one part, and the plenipotentiaries of the Catho- 

lie King and the French and Batavian Republics on the 

other; but it differs in fome particulars, as well from 

the letter as from the fpirit of the preliminaries agreed 

on and fubferibed by Lord Hawkefbury and M. Otto. 

The territorial pofTeftions of the Queen of Portugal 

were not maintained in their integrity ; for the boun¬ 

daries of French and Portuguefe Guiana are, by the 

feventh article of the definitive, treaty, fixed by the ri¬ 

ver Arowary ; the free navigation of which gives to 

France the abfolute command of all her faithful Ma- 

jefty's dominions in that part of the world. The French 

troops were indeed to be withdrawn from the kingdom 

of Naples and the Romau flates ; but during the inter¬ 

val which paired from the figning of the preliminaries 

to the conclufion of the definitive treaty, the firft Con- 

ful took pofiefiion of the ifiand of Elba ; and having 

got himfelf eleCted prefident of the Italian republic, 

which he had lately formed, he has fecured a pretext 

for pouring French troops into Italy whenever his am¬ 

bition may impel him to fuch a meafure. In the view 

of abftraCl juflice, fuch deviations from the fpirit of the 

preliminaries, agreed to at London by the accredited 

miniller of the French Republic, would have been a fuf- _ 

ficient reafon for breaking off the treaty ; but the Bri- pren*h re. 

tilh government, fludying immediate expediency and volution 

the temper of the people, direCted the Marquis Corn-completed, 

wallis to fign it. Thus was the French revolution com¬ 

pleted, and the republic acknowledged by all Europe. 

We cannot, however, difmifs the momentous fubjeCt Errors in 

without correcting fome errors into which vve fell in the the former 

account of the rife and progrefs of this revolution which 

was publifhed in the Encyclopedia. We do not confider re(^e(j% 

thefe errors as difgraceful to ourfelves; for in the midfl 

of commotions which have convulfed all Europe, it is 

hardly poftible to arrive at the truth. When time fhall 

have cooled the pafilons of men, and annihilated the 

parties which now divide the nation, the calm voice of 

Truth may be everywhere heard ; but when the article 

referred to was written, the ears of every man was ftun- 

ned with the clamour of faCtion. 

So fenfible of this are the editors of the only impar¬ 

tial periodical hiftory * which we have, that they venture* Old An* 

not to publifh their volumes till feveral years have elap-®“^^£$ 

fed from the era of the tranfaCtions which thefe volumes^* 

record; whilfl their rivals—the panders of faCtion— 

feize the earliefl opportunities of obtruding their partial 

ftatements and falfe reafonings on the public mind. 

It cannot be fuppofed that one or two men, fuperin- 

tending the publication of a work fo extenfive, and 

treating of fubjeCts fo various, as ours, have leifure or 

opportunity to examine with much attention the cor- 

refpondence of ambaffadors, or to expifeate truth from 

the contradictory publications of the day. We are 
therefore 
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French therefore obliged to draw our materials from fuch works 

Revolution. as profefs to give a fummary, but impartial, detail of 

what is acting on the theatre of the world ; and by 

thefe works we have often been milled. For the firft 

error, however, which we (hall notice in our former ac¬ 

count of the rife of the revolution, we cannot plead even 

this excufe. We ought to have known, that the French 

clergy and French nobleffe were not exempted from 

the payment of taxes ; and, of courle, we ought not to 

have^ffigned fuch exemption as one of the canfes of 

the Revolution. See tiiat article, Encycl, n 8. and 9. 

By a writer, to whofe patriotic exertions this coun¬ 

try is-deeply indebted, it has been proved, with a force 

of argument which precludes all pofilbility of reply, 

that the exemption from taxes fo loudly complained of 

was very trifling, that it was not confined to the nobi¬ 

lity and clergy, and that it did not extend over the 

whole kingdom of France. “ ‘The vingiiemes, which 

may be eoniidered as an impoft merely territorial, was 

paid alike by the nobility and the tiers-etat. A great 

part of the clergy was indeed exempted; but their con¬ 

tributions, under a different fo»?m, conftituted an ample 

equivalent. The duties upon the different articles of 

confuinption were of courfe paid by all the cortfumers, 

except that in the pays d'etat, fuch as Artois and Brit¬ 

tany ; the two firft orders were exempted from paying 

the tax upon liquors. But thefe exemptions cannot 

be deemed very important, when it is known, that in 

the province of Artois they did not exceed 800 guineas 

annually, even including the exemptions enjoyed by the 

privileged members of the tiers-etat,1' The Britifli of¬ 

ficers ferving on board fhips of war arc exempted from 

the taxes paid by the other members of the Hate on 

wine ; and we believe no good fubjedl has ever mur¬ 

mured at that exemption. The French nobility were 

fubjedl to the pole-tax. 

“ Of the teilles, the impoft from which it has been 

falfely afferted that the nobility and clergy enjoyed a 

total exemption, there were two fpecies ; the one per- 

fonal, the other real. In one part of the kingdom, the 

right of exemption was annexed to the property ; in 

the other, to the quality of the proprietor. In the 

firft cafe, the privilege was enjoyed by every clafs of 

perfons, by the tenants as well as the proprietor of a 

fief; whilft the gentleman, whofe eftate was hohlen by 

a different tenure, was obliged to pay the tax. In 

thofe provinces where the other cuftom obtained, the 

exemption was confined to a certain extent of property, 

and to that only while it continued in the adtual occu¬ 

pation of the privileged perfon ; but as it very feldom 

happened that the French nobility kept any land in 

their own hands, and as the tax payable by the farmers 

was of courfe deduced from the rent, the teilles was, 

in this cafe, ultimately paid by the landlord. The fame 

obfervations apply, with ftill greater force, to the cler¬ 

gy, who always let their eftates.” 

In a word, it appears from a formal declaration made 

by M. Necker to the Conftituent Affembly, that all 

the pecuniary exemptions enjoyed by the privileged 

claffes did not exceed L. 292,000; that the exemptions 

appertaining to the privileged perfons of the tiers-etat 

amounted to one half of that fum ; and the droits de 

controle, or duty impofed upon public deeds, and the 

high capitation tax (proportioned to their rank), paid 

by the nobility and clergy, made ample amends to the 
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revenue for the partial exemptions which they enjoyed fretirh 
from other taxes. So far, indeed, were the tiers-etat t<cVlJhn;c)a.- 

from murmuring at the exemptions of the privileged 

orders, that, previous to the illuminilm of trie 18th cen¬ 

tury, they difplayed, at every convention of the Hates* 

general, the greateil anxiety to maintain the rights of 

the nobility and clergy ; and humbly fiipplicated their 

fovereigii to fuffer no invahon thereof, but to refpedl 

their franchifes and immunities *. * See G?/- 

We mnft like wile acknowledge, that in n° i 1. of on rfor^* 

article Revolution, we have drawn a very overchav* **// '/* 

ged pi&ure of the miferies and oppreffion of the French^ 2(j ecj. 

peafanti under the old government. It is indeed true 448 

that they were obliged to ftrve in the militia, the efla-^ecQn(* 

blifhment of which was conducted in France nearly on eifor< 

the fame principles as it is in England. The men 

were called out by ballot only for a few days in the 

year during peace, when they received regular pay ; 

but if a militia forms the bell conilitutional defence of 

a (late, this furely ought not to have been coifidcml 

as a grievance, efpecially lince married men were ex¬ 

empted from the lcrvice. The nobility, too, were ex¬ 

empted from the rifle of being drawn, for the bed of all 

reafons—becaui’e moft of them had commifTions in the 

regulars, and becaufe fuch as had not were engaged iii 

profeffions, which rendered it impoflible for them to 

ferve in the militia. In France, as elfewhere, the pea- 

fants would no doubt be averfe from this fervice, and 

might look perhaps with an anxious eye to the fuppo- 

fed immunities of their privileged fuperiors ; but if 

mirth, good humour, and focial eafe, may be confider*- 

ed as fymptoms of felicity and content, thefe men fure¬ 

ly were not miferable ; for thefe fymptoms never ap¬ 

peared in any people fo flrong as among the French 

peafants. They were indeed liable to be called out by 

the intendants of the provinces to work a certain num¬ 

ber of days every year on the public roads ; but to this 

fpecies of opprefiion, it fuch it muft be called, the 

Scotch peafants are liable, and were ftill more fo than 

at prefent, during that period when our parliamentary 

orators declare that the inhabitants of Britain enjoyed 

as much freedom as is confident with the public tran¬ 

quillity. It ought to be remembered, too, that Louis 

XVI. whofe bight ft gratification feems to have confid¬ 

ed in contributing to the eafe and welfare of his fub- 

jedts, thought he faw the necelfity of abolifhing the 

cuftom of the corvee, and had made conliderable ad¬ 

vances towards the accomplifhment of that objedt fome 

years before the commencement of the revolution. 

That the French monarch was defpotic ; that noTheFrtnch 

man in the kingdom was fafe ; that nothing was un-nionarck 

known to the jealous inquifttion of the police ; and that Jj”1 c5e^°* 

every man was liable, when he lead expedled it, to be 

feized by lettrcs de cachet, and (hut up in the gloomy 

chambers of the Baftilc—has long been common lan¬ 

guage in England, and language which we nuiil coli¬ 

fe fs that we have adopted (Revolution, n° 12.) with¬ 

out due limitations. The French government was cer¬ 

tainly not fo free as that of Britain ; but he who under¬ 

do od it better than we do, and whofe writings betray 

no attachment to arbitrary power, exprefsly diilinguifhes 

between it and defpotifm, “ If (fays Montefquieu) 

France has, for two or three centuries paft, incelfantly 

augmented her power, fuch augmentation muft not bet ■' 
aferibed to fortune, but to the excellence of her lawsf.” i0ix, liv. ' 

3 M 2 This 20. c. ao* 
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No change 
of the old 

conftitutior 
wiflied by 
the people 
of France, 

Revolution Purely, is not the language of a man who thought 
^vo^non.g0verncd by ail arbitrary tyrant whofe caprice 

is the law ; nor will it be faid to be the language of one 

who was either afraid to fpeak the truth or not mailer 
of his fubjedl. 

The initru&ions of all the different orders to their 

reprefentatives, before the fatal meeting of the States 

General under the unfortunate Louis, are drawn up in 

language fimilar to that of this illuitrious magiilrate, 

and furnifh a complete proof that they knew themftlves 

to be iafe under the government of their monarchs. 

“ The conftitution of the ftate (fay the clergy) refults 

from the fundamental laws, by which the refpe&ive 

rights of tne king and of the nation are afcertained, and 

from which net the fmalleil deviation can be made. 

The firil of tliele laws is, that the government of France 

is purely monarchical. The nation mull preferve in¬ 

violate the form of its government, which it acknow¬ 

ledges to be a pure monarchy regulated by the laws ; and 
fuch it will have it to remain.” 

On the 28th of November 1788, in a general com- 
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proteft at 
large in 
JSertrand s 

A lemolrt, 

vol. iii. 

c. 13* 

mittee of the nobles affemhled at Vcrfailles, the Pit 

of Conti delivered a note to the prefident, which was 

fandlioned by the concurrence of moll of the other 

princes of the blood, and was fuppofed to fpeak the 

general fenle of the nobility ; in which it was infilled, 

that the profeription of all nf.iv systems was neceffary 

to infure the liability of the throne, of the laws, and of 

erder ; and that the conllitution, with the ancient forms, 

fhould be preferred entire. J11 their inftru&ions to 

their reprefentatives, they infill that it Ihall be exprefs- 

lyiiiul foie irmly proclaimed, that the conftitution of the 

French empire is iuch, tliat its government is, and muft 

remain, monarchical ; that the king, as fuprerne chief 

of the French, is only fubordinate to the fundamental 

law of the kingdom, according to which the conftitu¬ 

tion muft be eflablifhed on the facred and immutable 

principles of monarchy, tempered by the laws ; and this 

form of government cannot be replaced by any other 
conftitution. 

“ Let our deputies (fays the third eftate), before 
they attend to any other objtd, aftill in giving to 

France a truly monarchical conftitution, which nnift in¬ 
variably fix the rights of the king and of the nation. 

Let it be declared, that the monarchical is the only 

form of government admiftible in France; and that in 

the king alone, as chief of the nation, is veiled the power 

of governing according to the laws” Is this the Ian- 

guage of men groaning under the iron rod of defpo- 

lifrn, or wilhing to reduce the power of the crown ? 

Even after the power of the crown was alinoft anni¬ 

hilated, and the order of nobility done away, fo far 

were thefe innovations from being acceptable to the en¬ 

lightened part of the French nation, that in many de¬ 

partments of the kingdom they excited open iufurrec- 

tions, whilft the members of all the provincial parlia¬ 

ments oppofed them with unanfwerable arguments fur- 

riifhed by the law. The chamber of vacation of the par¬ 

liament of Touloufe, in particular, protefted againftthe 

proceedings of the States General, becaufe the depu¬ 

ties, who were empowered only to put an end to the 

ruinous ftate of the finances, could not change the con¬ 

ftitution of the ftate without violating their initrudlions, 
and the faith fworn to their conftituents *. 

That lettres de cachet were liable to abufe, and that 

occasionally they were grofsly abufed, is certain. The French 

nle of them ought therefore to have been ei'ther annul- ^ev° aticn 

led, or, which would have been infinitely better, fub- ’-v—"J 

jeded to fuch rules as fhould prevent all danger from Lt tires 
them to the real liberties of the people ; for the govern- cachet, 

incut would be of no ufe whatever which fhould pofiefs 

no power capable of being abufed by defpotifm. Yet 

after all the noife that lias been made about lettres de 

cachet, it is but juftice to obferve, that in the towers of 

the Baftile, when it was taken by the mob, were found 

110 more than feven prifoners ; of whom four were con¬ 

fined for forgery ; one was confined at the reqneft of 

his family 011 charges of the moft ferious nature; and two 

were fo deranged that they were fent next day, by thofe 

philanthi opifts who had taken them out of comfortable 

chambers, to the mad houfe ! That the chambers of 

the Baftile were as comfortable as the chambers of a 

pnfon could be, we are affured by M. Bertrande de 

Moleville, who can be under no inducement to deceive 

the Britifti public, and whofe opportunities of difeover- 

ing the truth were fuch as no man will call in queflion. 

In our account of the opening of the States General’ Bln4*£r cf 

vve have expreffed too much deference to the charadler Necker. 

of M. Necker. To that man’s irrefolute, if not treach¬ 

erous, conduft, may, with truth, be attributed all the 

fubfequent miferies of France. It was about the mode 

of verifying their powers that the three orders of the 

ftate fiift differed ; but that mode fhould have been de¬ 

fined by the miniftry in the letters fent to the different 

bailiwicks for the convention of the ftates. Even this 

onuffion might have been repaired after the arrival of 

the deputies at Verfailles ; for none of them fhould have 

been admitted into the hall of the ftates, far lefs fhould 

the king have met them there, till the Council had been 

fatisfied of their being duly ele&ed. Had either of 

thefe cautions been obferved, the tiers-etat never could 

have got the afeendant over the other two orders, and 

the bufinefs of the nation would have been condudled 

as formerly in three different chambers. M. Necker’s 

rejection of Mirabeau’s advances fhewTed him to be very 

ill qualified to condud the helm of affairs at fuch a cri- 

fis ; and his abfenting hiinfelf from the royal feffion, a 

meafure which he had advifed, betrayed the utmoil in¬ 
gratitude to his gracious mailer. 

I11 our account of the royal fellion, we were led into 

a miftake, which calls loudly for corredion. The cir- 

cumflances of that feffion were very different from what 

they appeared to us when we wrote n° 24. and 25. of 

the article Devolution. The royal feftion was pro- 4*3-' 

claimed in coiifequence of the violent ufurpations of the 

tiers-etat, and the irreconcilable differences which fub- ^ 

lifted between that body and the two higher orders ; 

and fo far is it from being true that the prefident and 

members of the third ftate found their hall unexpectedly 

furrounded by a detachment of guards, that their fit¬ 

tings were only fufpended, for the befl of all reafons, 

with thofe of the other orders. To be convinced of 

this, we. need but to attend to the following proclama¬ 

tion which was made by the heralds, ,-on the 20th of 

June, between feven and eight o’clock .in the morning, 

in the ftreets and crofs-ways of VerfaiJIes : 

“ June 20th. (By order of the King.) The King 
having refclved to hold a royal fitting in the States 

General, on Monday next the 22d of June, the prepa¬ 

rations to be made in the three halls ufed by the affem- 

blies 
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infolence of 
the affem* 
bly. 

Frenth blies of the orders, make it neceflary that thofe affem- 
t.cvolution.^j^g fhould be fufpended until after the faid fitting, 

'-“"“"v-" His Majefly will give notice, by another proclamation, 

of the hour of his going to the Afiembly of the States 

on Monday.” 
M. Bailly, the prefident of the tiers-e tat, had been 

made acquainted with the objedl of this proclamation, 

by a private letter which was fent to him by the Mar¬ 

quis de Brezc at feven o’clock in the morning ; and to 

which he replied, “ that having received no orders from 

the King, and the afiembly having been announced for 

eight o’clock, he fhould attend where his, duty called 

him.” 
He repaired, accompanied by a great number of the 

members of the tiers-etat, to the door ot the hall of 

the States, demanded admiffion ; and on being refufed 

by the officer on guard, according to his orders, with 

which he acquainted him, he declared that he protefled 

againfl fuch orders, and that he fhould give a report of 

them to the Afiembly. To do this he had not far to 

go, as three-fourths of the deputies of the tiers-etat 

454 were already collecled round him, or in the avenue 
Factious leading to the palace. There it was that, furrounded 

by an immenfe crowd of people, they declaimed in the 

iDoft violent manner againfl this pretended adl of defpo- 

tifm. “ The National Afiembly is to be diflolved (faid 

they), and the country to be plunged into the horrors 

of a civil war. Want reigns every where ; every where 

the people fee famine flaring them in the face. This 

we were about to put an end to, by rending the veil 

which covers the manoeuvres of the monopolifls, the 

engroiTers, and the whole tribe of mifereants. The 

Louifes XI. and XIII. the Richelieus, the Mazarins, 

the Briennes, attacked with their defpotifm .only indi¬ 

viduals or fmall bodies; but here it is.fhe whole nation 

that is made the fport of the whims of a dcfpotic mi- 

niflry. u Let us meet upon the Place dyArmes (faid 

one of thofe orators) ; there we fliall recal fome of the 

noblefl days of our hiflory, the National AJftmblies of 

the field of May." “ Let us aflemble in the gallery of 

the palace (faid another) ; there we fhall prefent a new 

fight, by fpeaking the language of liberty, in that cor¬ 

rupt hall, where a little while fince the head of him 

who fhould have uttered that fucred word would have 

been devoted to the executioner.—u No, no (faid a 

third), let us go to Marli, and hold our fitting on the 

Terrace :—let the King hear us ; he will come from his 

palace, and will have nothing more to do than to place 

himfelf in the mid it of his people to hold the royal fit¬ 

ting.” 

At the conclufion of thefe declamations, the foie ob- 

je£l of which was to alarm and exafperate the people, 

the Afiembly decided upon transferring their fitting to 

the Tennis-court, in the flreet called Rue du Fieux Fer- 

failles. There Tvf. Bailly read the letter which he had 

received from M. de Brezc, and his anfwer to it ; which 

he had fearedy done, when a fecond letter from M. de 

Breze was put into his hands, the contents of which 

were as folioivs ; 

“ It was by the King’s pofitive order, Sir, that I 

did myfelf the honour of writing to you this morning, 

to acquaint you that, his Majefly purpofing to hold a 

royal fitting on Monday, and fome preparations being 

requifite in the three halls of the aflemblies of the or¬ 

ders, it was his intention that no perfon fhould be adr 
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mitted into them, and that the fitting^ fhould be fuf- French 

pended till after that to be held by his Majefly.” R‘evo utlou 

In this there was furely no marked difrepedl to the 

reprefentatives of the people ; but fuch notions were 

countenanced by M. Necker, who appears indeed, on 

this occafion, to have been in clofe compadl with the 

leaders of the mob. The popular violence that was 

employed to compel the majority of the clergy to join 

the tiers-etat is well known ; and we have, in Ber¬ 

trand's Annals of the Revolution, what amounts to evi¬ 

dence almoft legal, and quite fufficient to enforce con- 

vidlion, that Necker directed that violence. 

In our account of the commotions which were ex¬ 

cited in Paris on the firfl difmiflion of that ininifter and 

his banifhment from the kingdom, we have been led by 

our democratic joitrnalifls to give circulation to a grofs 

calumny publifhed by them againfl the Prince de Lam- 

befc. (See Revolution, n° 36. and 37.) The truth, 

which is fo much difguifed in thefe two numbers, is as 

follows: 455 
“ A detachment of the Royal Allemand, fent to dif- Condu<5l of 

rfe the mob which was patrolling the flreets in pro-the i>nnce perfe the mob which was patrolling ttie itreets in pro- Lambtfc 

cefiion with the bulls of Necker and the infamous Or-Vin(jiCated,- 
leans, received a volley from the French guards as they 

were pafling their quarters on the Chauffes d'Antin, 

flopped to return it, and continued their march without 

quickening their pace. There were fome foldiers kill¬ 

ed and wounded on both Tides, but fewer of the re¬ 

giment of Royal Allemand than on that of the French 

guards. 

“ The detachment marched to the place Louis XV. 

and there found a body of dragoons who had been dif- 

perfing the procefiion. The two bufls were broken to 

pieces ; and the populace in their fright taking refuge 

in the garden of the Thuilleries, the Prince de Lain- 

befc purfued them thither, at the head of the detach¬ 

ment of Royal Allemand, according to the oiders which 

he received. This fmall troop coining up to the head 

of the Pont-tonrnant (or turning bridge), ar the extre¬ 

mity of the garden, found a kind of barricade, haftily 

formed by chairs heaped upon one another : while they 

were removing this obflacle, they received a fhewer of 

flones, broken chairs, and bottles, from the t.wo ter¬ 

races, between which the Prince de Lainbefc drew up 

his troop, keeping conflantly at their head. Some 

guns and piflols were difeharged at them, which did no 

hurt ; but feveral of the troopers were much bruifed by 

the things that had been thrown at them,, and an onicer* 

was fevertly w ounded by a hone. 

“ The Prince de Lainbefc, keeping at fix paces from 

the bridge, oppofed only a fleady front to the aggref- 

fions of the populace. Seeing that this jvoft became 

untenable, and that it was inipolhble for.him any longer 

to rdlrain his troopers from repelling force by force, 

he gave the order for retreating out of the garden. At 

the fame inilaut a cry was- heard from all ildes of, turn 

the bridge, turn the bridge ; and fome perfons, in confe- 

quence, ran tind began to do it. *The Prince de Lain¬ 

befc, juflly fearing that a moll bloody carnage would 

be the inevitable confequence of it, ordered fome pillols 

to be bred in the air towards the bridge,, to awe thofe 

who were driving to turn it. As the report of this* 

volley did not deter them, he rode up himfelf, and with; 

his labre ilruck one of thofe who were working hardeft.j 

The man ran off; and the Prince pafling the bridgej 

with 
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French with his detachment into the Tlace Louis XV. drew 

Rcvolutu n. Up uear tjie Staiuej and heing foon joined by the Swifs 

l"~* v'~"" regiment of Cliateauvieux, took his poll with this force 

near the Garderneubfe, where he remained fome time, 

having placed the infantry before him. At ten at night 

part of the troops were di {miffed to their quarters* and 

die red fent to Vei failles.” Thtfe fac!s being all judi¬ 

cially confirmed, prove how much the Prince dc Lam- 

Jjefc's conduct was calumniated by thole journaliils 

4^6 whofe detail we rafhly adopted. 

True ac- In our account of the taking of the Baftile, milled 
--of py our treacherous guides, the journalifts, we have 

of\he Ba? greatly magnified, the military fkill and prowefs of the 

dile, affailants. That celebrated fortrefs was defended by a 
garrifon confiding of no more than 114. men, of whom 

82 were invalids. It was attacked by 30,000 men and 

women, armed with mu fleets and pikes, and funiiflied 

with a train of artillery which they had found at the 

Hotel dcs Invalids^ given up to them by the timidity of 

the governor. Even this multitude would have been 

quickly reputferl from the Badile, if the governor of 

that flate-prifon, who had received no orders from the 

court, had been lefs reluctant to died the blood of his 

rebellious countrymen ; for the Parifian mob had then 

difplayed nothing of determined courage. A few dif- 

charges of mufquetry, and one of caniiter fhot from a 

Tingle eannon, had thrown them into confufion, and 

made them fkulk behind the walls, when the ill-timed 

humanity of the governor made him enter into a treaty 

with the rebels, dipulating only that the garrifon fhould 

not be maffacred. How the dipulation was obferved 

with refpedt to the governor himfelf, we have faithfully 

related ; but we were midaken when we faid that the 

“ French guards fucceeded in procuring the fafety of 

the garrifon.” The guards, with the utmoft difficulty, 

faved indeed fome of them, but mod of the invalds re¬ 

maining in the courts of the cadle were put to death in 

1 the mod mereilefs manner. 

And of the Our account of the murder of M. de Fleffelles (110 
murder of 4c.) appears likewife to be very incorre<ff. This man 

fqie^C WaS Prc^ent *be a^embly Eledlors at Paris (See 
Revolution, n° 45.), and had not quitted the Hotel 

de Vide, where their rebellious meetings were held, du¬ 

ring the whole time of tliefe dreadful commotions. He 

had even figned all their atrocious refolutions, but be¬ 

came fuddenly fufpecfed from the condernation which 

he manifefted at the fight of fo many horrors, and efpe- 

cially at the ciuel and treacherous murder of the go¬ 

vernor of the Badile. The confequence was, that he 

was treacheroufly murdered himfelf by one of the vil¬ 

lains compofing that afTembly in which he prefided. 

The eledors (fays M. Bertrand de Molleville) hoped 

to extenuate the horror of this allafiination, by caufing 

it to be confidered as a natural and almod lawful ven¬ 

geance for a treachery, the proof of which they pre¬ 

tended to have. In fad:, they declared, that when M. 

de Launay, the governor of the Badile, was arrelted, a 

letter had been found in his pocket from M. de Flef- 

felles, containing this expreffion : ‘ I am amufing the 

Parifians with cockades and promifes ; hold out till 

night, and you will receive a reinforcement., But this 

fuppofed letter, which, had it exided, they would not 

have failed to preferve very carefully, was never feen by 

any body; and I heard M. Bailly himfelf fay, in a vifit 

he paid me when he left the mayoralty, that he had 

ItEV 
no knowledge of it, and that it was. not t;v !m power 
to refer to any one who hud told him that he had read4*evo,uti,«fc 

^ * 4-0 

In our account of the earlier tranfa&ions of the Re- Arnboon 
volution, we omitted to mention a very extraordinary and cowar- 

inilan.ee of ambition to which the Duke of Orleans was(*ice of rhe 

incited by Count Mirabeau, but which that unnatural 
monder wanted courage to carry into effet!. During r c<t 1S* 

the commotions which prevailed in the capital on the 

difmiffal of M. Necker from the minidry, Orleans was 

perfuaded by Mirabeau to offer his fei vices as mediator 

between the king and hia rebellious fnbjeCls ; but to 

dipulate, at the fame time, for his appointment to the 

high office of lieutenant-general of the kingdom as ne- 

ceffary to give his mediation due weight with the re¬ 

bels. The real objedf of the profligate Count, in this 

dangerous propofal, and which he did not deign even 

to conceal, was to pave the way for the infamous Duke 

depping into the throne of his relation and virtuous 

fovereign. He even went fo far as to compofe the 

fpeech with which Orleans was to addrefs the king on 

the occafign ; but that coward, when he arrived at the 

palace, was fo embarraffed by the confctoufnefs of his 

own wicked defigns, that indead of afking the office of • 

lieutenant general, lie only requeded permiflion to re¬ 

tire into England i ! A requeffi which was indantly 
granted. 

This brought upon him the contempt and indigna¬ 

tion of Mirabeau ; but dill there was a party defirous 

of placing him on the throne. This we think evident 

from an atrocious fad! mentioned in all the journals, 

and confirmed by M. Bertrand. “ When the king, on 

his fird vifit to Paris (See no 44.) had arrived at the 

Champ Ejifeesy three or four guns were fired at once. 

It was never known whence they proceeded ; but it is 

certain that an unfortunate woman in the crowd, who 

was in the diredlion of his Majefly’s carriage; was fhot 

at the time, and iell dead on the fpot.” As the King’s 

carriage held at the time exadlly four perfons, M. Ber¬ 

trand very naturally concludes that thefe four Ihots, 

fired at once in its diredlion, had been ordered and paid 

for; and we are unwilling to believe that at that period 

of the revolution there was any party difpofed to pay 

fur the murder of the fovereign but the Duke of Or¬ 

leans and his infamous adherents. That he was equal 

to this wickednefs cannot be doubted, when it is known 

that legal evidence was afterwards produced that he, 

with fome other members of the AfTembly, fecretly di- 

redled the infurredtion of the 5th of Odiober, and pro¬ 

moted the outrages of that and the fucceeding day by 

the dillribution of money and bread *. *7'ertrand's 

We have laid (n° 48.), the origin of the report of a Annuls % 

train of gunpowder being laid by M. de Memmay, to^'^’ 

blow into the air a number of patriots, has never been 

well explained. It was proved judicially, that at the M. Mem- 

period when the feall was given by M. Memmay ta the ma7 

inhabitants of Vefoul, he was fetting vines in a ftonycateti* 

foil, where lie was often obliged to blow up the greater 

rocks. Some foldiers running through, and ferreting 

every where in the houfe and out-houfes, unfortunately 

took a candle to the dark corner where the barrel of 

gunpowder was lodged, and fet it on fire, in trying to 

fee if it contained wine. Thefe fadls, reported and at- 

tefted in a memorial drawn up by M. Courvoifier, fo 

completely juftified M. de Memmay, that the Affem* 

bly 

[ 462 ] 
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French bit could not avoid teftifying his innocence by a decree difobedient folders in that fummary way, -without Fr^n 

R-evolunon. jffued the 4th of June. which no armed force can be commanded, had com-, €yo u 10 , 

—v- Inn0 70 we have faid that the National Aflembly, pletely diforganifed the army, and fubftituted for mar- 
46° _.*4.—Cm™ Pt»vic in tnler- tial law patriotic exhortations, legidative decrees, and 

jfembly in 
danger of 

being re¬ 
called by 
its conft^- 
tuents. 

The powers after its removal from Versailles to Paris, was in toler- 

of the ai- able fecurity ; but M. Bertrand has proved, by evidence 
the moil incontrovertible, that it did not think itfelf 

fecure ; and that if the minitiers had been capable of 

employing events to their own advantage, the powers 

of that fa&ious body mud have been recalled by its 

own conflLixuents. The horrible outrages committed 

on the 5th and 6th of October had (hocked all France. 

The wanton confifcation of the property of the church, 

had demonfti ated v)> every man of found judgment, that 

under the new order of things no property could be fe- 

cure : and by the defertion of its more virtuous and 

moderate members, the Aflembly had become a rump 

aflembly. It was therefore much alarmed when the inter¬ 

mediate coimniiTioa of the dates of Cambrefis entered, 

on the cyth of November, into a refolution, in which, 

coniiderkig—u that certain decrees of the National 

Aflembly are paving the way for the ruin of the king¬ 

dom, and the annihilation of religion ; that if they have 

been able to place one fpecies of property at the difpo- 

fal of the nation, men of all kinds of property may ex¬ 

pert the fame fate ; they declare from this moment, 

the power of the deputies of Cambreils to the National 

Aflembly to be null and revoked.” Had M. Necker 

and his colleagues had addrefs to get fimitar refclutions 

entered into at the fame time by the ele&ors of all the 

bailiwicks of the kingdom, the Aflembly mud have 

been diflolved, and France, even then, might have been 

faved; but thofe miniders were tliemfelves nothing 

more than the humble and docile agents of the Aflem- 

bl>r- 
There is no part of our former narrative more incor- 

countof fhere£, or more likely to miflead the public, than our ac- 

fe °°*’ count of the red-book (n° 75). It is fnch, however, 

as was then current, without any addition or aggrava¬ 

tion by 11s. The villains (k) who, in direft contradic¬ 

tion to their own folemn promife, as well as to every 

principle of honour, made part of that book public, had 

the impudence to affirm, that by the fupprelfion of the 

fuperfluous penfions regidered in it, a faving would be 

made to the public of near a fifth in the bulk of the ex- 

pences of every year, M. Bertrand, taking for granted 

the accuracy of their datements, for the exaggeration 

of which, however, he urges arguments more than plau- 

fihle, proves, if arithmetical calculation affords proof, 

that by the fuppreffion of fuch penfions as even they called 

fuperfluous, the faving in the bulk of the annual ex- 

pences could not poffibly have amounted to more than 

the two hundredth part ! It was not therefore without 

reafon that M. Necker, in anfwer to their publication, 

faid, “ I know not whether the books of the finances 

of any fovereign in Europe can Ihew a fimilar total.” 

Our account of the mutiny of the foldiers at Nancy 

(n° 83.) is very inaccurate. Far from being excited 

by the officers that mutiny was the natural confequence 

of the abfurd decrees of the Aflembly ; which having 

declared all men equal, and made it criminal to punifh 
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True ac- 

46a 
And cf the 
mutiny at 
Nancy. 

tial law 
the novel jurifdi&ion of municipalities. The ioldiers 

knew their own drength, of which indeed they were 

continually informed by the friends of the revolution ; 

and while they fhook off the authority of their military 

commanders, they laughed at the impotent decrees of 

the Aflembly. At Nancy they had imprifoned two 

general officers, and committed other outrages of the 

mod ferious nature. It was the duty of the Marquis 

de Bouitle, as governor of the province, to reduce the 

infurgents by force, if force fhould be found neceflary ; 

but he had accomplifhed his objedt without (bedding 

blood, and was congratulating the two liberated ge¬ 

nerals, and fome of the principal inhabitants, upon fo 

happy a termination of the affair, when the populace, 

and many foldiers who had not followed their colours, 

fired upon the troops under his command, and killed 

fifty or fixty men. The troops immediately returned 

the fire ; and a great number of the rebellious mob and 

mutinous garrifon were of courfe put to the fword. 

That fuch able and firm condudt in Bouillc excited in¬ 

dignation among the Jacobins of Paris, is very proba¬ 

ble ; but even the king himfelf did not exprefs higher 

approbation of it than the National Aflembly, who 

were duly fenfible that it faved themfelves from de- 

ftrudtion, which, had he failed in his enterprife, would- 

have been inevitable. Three months afterwards, in¬ 

deed, when the fabrication of counter-revolutionary 

plots became part of the daily bufmefs of this enlight¬ 

ened Aflembly, fome cenfures were thrown by the Ja¬ 

cobins upon the Marquis’s conduct on this occafion ; 

and thofe cenfures were loudly applauded. 4^3’ 

We have likewife been led, by our fallacious guides,^* . 

to accufe this gallant officer (n° 91.) of having laid 

open the country to the inroads of foreign armies; and 

we have given an incorredl account of the king’s flight 

from Paris. There is no evidence whatever for the 

truth of the charge^gainft the Marquis de Bonille, and 

it is diredlly contrary to his general character. He 

was indeed a royaliit, and would doubtlefs have co¬ 

operated with the Prince of Conde and the other emi¬ 

grants in refloring the king to his lawful authority ; 

but he was likewife a Frenchman and a patriot in the 

bell fenfe of the word ; and lie would have died in de¬ 

fence of the rights and independence of his country. 

Fie certainly meant to protedl the king in his journey 

from Paris to Montmedi, where it was to terminate ; 

and he had llationed troops of dragoons 011 the road 

for that purpofe ; hut the unfortunate Louis had de¬ 

layed his journey a day longer than was agreed upon ;. 

and even when lie fet out, negledled to fend couriers 

before him to warn the troops of his approach. He 

thus travelled unprotedled ; and the confequence was 

fuch as we have related. Yet the gallant Bouille, tho* 

this journey was undertaken contrary to his advice, de¬ 

clared himfelf the author of it, in that letter in which 

he threatened the Aflembly with vengeance of all Eu¬ 

rope, 

(k) Thefe were the Marquis de Montcalm-Gozon, Baron Felix de Wimpfen, de Menou, Freteau L. M. de. 
Lepeaux, the Abbe Expilly, Camus, Goupil de Prefeln, Gautier de Biauzat, Treilhard, Champeau^Palafuc9. 

and Cottin. 
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ti° 90. cor- 
re&ed. 

4 *5 
Treaty of 

French rope if they fhould dare to touch a hair of the heads of 
Revolution. tl](, royal family> 

464 # 1° n° 90. we have moft unaccountably faid, that the 
Erroneous king was permitted to continue his journey to St Cloud, 
account in This is dire&ly contrary to 'truth. The prefident, af¬ 

ter hearing his complaint againft thofe who had pre¬ 
vented it, replied indeed i-n a fpeech, containing fome 
exprefiions of gratitude and afte&ion, mixed with re¬ 
flexions on the refraXory priefts ; but the AfTembly 
determined nothing refpeXing the propriety of the jour¬ 
ney. They did not even fuller a fingle motion to be 
made on the fubjeX ; and threatened with imprifon- 
ment one of the members who propofed to take it into 
con li derat ion! Thekingwas thereforeobliged to abandon 
this excursion, though it was lirft undertaken from reli¬ 
gious motives; and it was then that he ferioufly thought 
of attempting to elude the vigilance of bis rebellious 
guards, and of taking up his relidence at Montmedi. 

j reaiy vi . n° 9^* we have publifhed, with doubts indeed of 
Uavia a for- its authenticity, what was called the treaty of Pavia 
gery. and the convention at Pilnitz. The terms in which we 

introduced that fcandalous fabrication to the notice of 

our readers, and the principles which we have uniform¬ 
ly avowed through the whole of this voluminous work, 
furnifh, we hope, fufficient evidence that we could have 
no intention to deceive the public. Truth, however, 
demands of 11s to acknowledge, in the moft explicit 
terms, that the pretended treaty of Pavia is not only a 
forgery, but a bungling forgery, defeXive in fome of 
the moft ufnal diplomatic forms ; and that the confe¬ 
rences at Pilnitz between the Emperor, the King of 
Pruflia, and the Count d’Artois, related to objeXs very 
different from a partition of the French territories. 

Sc early as the month of May 1791, a plan had been 
digefted by the Emperor, the King of Pruflia, and the 
King of Spain, with the concurrence of Louis XVI. 
for liberating that unfortunate Monarch from the con¬ 
finement in which he was kept in his own capital. The 
means to be employed were a coalition among the prin¬ 
cipal powers on the continent to lead armies in every 
quarter to the borders of France. During the alarm 
which fo menacing an appearance could not but excite 

that kingdom, a declaration by the houfe of Bour- 
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bon, complaining of the cruel and iniquitous treatment 
of its head, was to be circulated through France, and 
to be immediately followed by the manifefto of the 
combined powers. This, it was prefumed, would fur¬ 
nifh a fufficient reafon, even to the National AfTembly, 
for the king’s going to the frontiers, and placing him- 
felf at the head of the army; but if it fhould not, pe¬ 
titions were to be procured from the army and the 
provinces, requefting his prefence, as the only means left 
of preventing a civil as well as foreign war. Had this 
meafure, which was partly fuggefted by Mirabeau and 
partly by Montmorin and Calonne, been fteadily pur- 
fned; there can be little doubt but it would have proved 
completely fuccefsful. It was defeated, however, by 
the king’s ill concerted attempt to efcape to Mont¬ 
medi, and by a very imprudent and degrading letter 
which he was afterwards perfuaded to fend to every fo¬ 
reign power. 

At Pilnitz, where the Emperor and the King of 
Pruflia met, on the 25th of Auguft, to fettle between 
themfelves fome interefts too delicate to be adjufted by 
the ufual diplomatic modes, an agreement was entered 

into by them to Support the caufe of the French princes, French 
to liberate the king, and to fave, if poffible, the mo-Revo!ution* 
narchy. They delivered, accordingly, to the Count' 'r~~> 
d’Artois the following declaration: 

“ His Majefty the Emperor, and his Majefty the 
King of Pruflia, having heard the defires and the re- 
prefentations of Monlieur and his Royal Iiighnefs the 
Count d‘Artois, declare, conjointly, that they confider 
the fituation in which his Majefty the King of France 
is at prefent placed, as a matter which concerns the in- 
tereft of every .Sovereign of Europe.—They hope that 
that intereft will not fail to be acknowledged by the 
powers whofe affiftance is required ; and that confe- 
quently they will not refufe to employ, in conjunXion 
with their Majefties, the moft efficacious means, accord¬ 
ing to their abilities, to put the King of France in a 
fituation to eftablifh, in perfeX liberty, the foundations 
of a monarchical government, equally agreeable to the 
rights of fovereigns and the welfare of the French : 
then, and in that cafe, their Majefties are determined 
to ad promptly and by mutual confent, with the forces 
neceffary to obtain the end propofed by all of them. In 
the mean time they will give orders for their troops to 
be ready for aXual fervice. 

“ Pilnitz, Augujl 27. 1791. 
“ Signed by the Emperor and the King of Pruflia.’* 
Such was the agreement entered into at Pilnitz, 

which was fo grofsly mifreprefented by the French Ja¬ 
cobins, and by their zealous partizans in this country. 
Had not Louis XVI. accepted the conftitution limply 
and unconditionally, the confequence of this convention 
might have been the faving of the French monarchy, 
and the prefervatron of peace in Europe ; but that ac¬ 
ceptance, fo little looked for by the high contracting 
powers, completely thwarted their meafures for a time; 
and before their armies were put in motion, the mo¬ 
narchy was overturned, and the monarch a prifoner. ,6y 

In our account of the origin of the war betweenTheFrench 
Great Britain arid France (n° 147, 148.), we have pro-the aKK*ef- 
ved, by evidence which to ourfelves appears irrefiftible, ^ors 
that the French regicides were the aggreffors, and that Britain* 
the Britifh miniftry did all that could be done, conlift- 
ently with the independence of their own country, to 
maintain the relations of amity between the two nations. 
That we have interpreted fairly that decree of the Con¬ 
vention by which this kingdom was forced into the war, 
is rendered incontrovertible by a fubfequent decree on 
the 15th of December, by which their generals were 
ordered to regulate their conduX in die countries which 
their armies then occupied, or might afterwards occupy. 
In the preamble to this decree, they exprefsly declared^ 
that their principles would not permit them to acknowledge 

any of the injlitutions militating again/} the fovereignty %f 

the people; and the various articles exhibit a complete 
f)Item of demolition. They infill on the immediate 

fupprejfion oj all exifling authorities, the abolition of rank 

and privilege of every defeription, and the fupprejfion of 

all exifling impojls. Nay, thefe friends to freedom even 
declare, that they will treat as enemies a whole nation 

(iun peuple enticrj which fhall prefume to rejeft liberty 

and equality, or enter into a treaty with a prince or pri¬ 
vileged cafls! 

It is worthy of remark, that the very day on which 
this decree, containing a fyftematic plan for disorgani¬ 
zing all lawful governments, palled the AfTembly, the 

provi- 
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French provifional executive council wrote to their agent, Chau- regulated government; and they employed, in cmeliinr F c-cfi 

i<evolution.yelin, inltruCtmg him to diiavow all holtile intentions 
'”“v“‘~>on the part of France, and to proclaim her deteftation 

of the idea of a war with England ! Yet the fame pro¬ 
vifional council, in their comments on the nth article 
of this decree, thus exprefs themfelves : “ The right of 
natural defence, the duty of fecuring the prefervation 
of our liberty, and the fuccefs of onr arms, the univer- 
fal interefl of refloring to Europe a peace, which /he 

cannot obtain but by the annihilation of the de¬ 

spots and their fat edit es, every thing impofes on us the 
obligation of exercifmg all the rigours of war, and the 
rights of conqmjl, towards a people fo fond of their 
chains, fo obftinntely wedded to their degradation, as 
to refufe to be reflored to their rights, and who are the 
accomplices, not only of their own defpots, but even of 
all the crowned nfurpers, who divide among themfelves 
the dominion of the earth and its inhabitants.” That 
Britain is one of thofe countries which the Affembly 
thought their armies might afterwards occupy, and 
that the great majority of Britons were a people to¬ 
wards whom their principles obliged them to exercife 
all the rigours of war, and the rights of conqueft, is evi¬ 
dent from the following extra# of a letter, written on 
the 31ft of December 1792, by Monge, a member of 
the council, and minifter of the marine to the fea-ports. 
“ The King and his parliament mean to make war up¬ 
on 11s. Will the 'Englijh republicans fuffer it ? Already 
thefe free men (hew their difcontent, and the repug¬ 
nance which they have to bear arms againfl their 

brothers the French. Well ! we will fly to their fuc- 
cour. We will make a defcent on the ifiand ; we will 
lodge tlvere 50,000 caps of liberty ; we will plant there 
the facred tree ; and we will flreteh out our arms to our 
republican brethren. The tyranny of their govern¬ 
ment will be defrayed. 9’ 

As thefe two decrees of November and December 
1792 have never been repealed, and as their object is 
fo plainly avowed in the commentaries of the executive 
council, and in this letter of the minifter of marine, 
they would alone fufHciently authorife us to adopt as 
our own the following reflections of M. Bertrand de 

• fntroduc-Moleville*. With thefe, as they give a concife but 

inllulf Per/PlCuous vl’ew of the rife and progrefs of that revo- 
'( Ftcttch lution, or, to fpeak'more correCtly, that feries of rcvo- 
tvoluticn. lutions which has for feven long years oppreffed, not 

France alone, but all Europe, we fliall conclude this 
468 Iong article. 

Bertrand’s “ Popular infurreCtions, and an army (fays this able 

fe'andtheand U/*e^ wnt€r)> have hitherto been the uftial means, 
rogrefsof or c^,e^ inftruments, of every revolution ; but thofe in- 
terevolu- furre#ions being of the moit ignorant and unthinking 
on. clafs of the people, were always fomented by a certain 

number of factious men, devoted to, and dependent up¬ 
on, fome ambitious chief, daring, brave, of military ta¬ 
lents, foie and abfolute conductor of every ftcp of the 
revolt, and mafter of all the means of the infnrre#ion. 
In the hands of this chief, the foldiers, or people arm¬ 
ed, . were but machines, which he fet in motion or re- 
drained according to his pleafure, and of which he al¬ 
ways made ufe to put an end to revolutionary diforders 
and crimes, as foon as the obje# of the revolution was 
gained. So Caefar and Cromwell, after they had ufurp- 
ed the fupreme power, loft no time in fecuring'it to 
themfelves, by placing it on the bafts of a wife and well- 
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the troubles that had favoured their usurpation, thofe ^evro*u<d°n* 
very legions, that fame army, which they had ufed to 4 
excite them. 

\6 This was not the cafe in France : there, the revo¬ 
lution, or rather the fir ft of thofe it experienced, and 
of which the others were tiie inevitable confeqnence, 
was not, whatever be fuppofed, the refult of a confpi- 
racy, or preconcerted plan, to overturn the throne, or 
to place an nfurper upon it. It was unexpectedly en¬ 
gendered by a commixture of weaknefs, ignorance, ne¬ 
gligence. and numberlefs errors in the government. The 
States General, however imprudent their convocation 
may have been, would have produced only ufeful re¬ 
forms, if they had found the limits of their power mark¬ 
ed out by a hand fufhciently firm to have kept them 
within that extent. It was, however, but too evident 
that, even before their opening, they were ‘dreaded, and 
that confequently they might attempt whatever they 
pleafed. From that time, under the name of Clubs, 
various affociations and fa&ions fprang up ; fome more 
violent than others, but all tending to the fnbvcrfion of 
the exifting government, without agreeing upon the 
form of that which was to be fubftituted : and at that * 
junCture alfo the projects of the faCiion, whofe views 
were to have the Duke of Orleans appointed lieutenrant- 
general of the kingdom, began to appear. 

4 his faction, or more properly this confpiracy, 
was indeed of the fame nature as thofe that had pro¬ 
duced all former revolutions, and might have been at¬ 
tended with the fame confequences, had the Duke of 
Orleans been poflWTed of that energy of character, that 
bravery and daring fpirit, reqnifite in the leader of a 
party. The people had already declared in his favour, 
and he might very eafily have’corrupted and brought 
over a great part of the army, had/he been equal to the 
command of it : but, on the very firft occafion of per- 
fonal rifle, he difeovered fuch cowardice and rrean- 
nefs, that he defeated his own confpiracy, and convin¬ 
ced all thofe who had entered into it, that it was im- 
poffible to continue the revolution, either in his favour 
or in conjunction with him. The enthiiiiafm the peo- 
pie had felt for him ended with the efforts of thofe who 
had excited it. 

“ Mr Necker, whom the multitude had aflheiated 
with him in their homage, (till preferred for fome time 
his adoiers, and that little cabal which was for ever 
exalting him to the fkies. % But as he was inferior even* 
to the Duke of Orleans in military talents and difpofi-; 
tions, he was as little calculated to be the leader of $ 

revolution, or of a great confpiracy : for which reafon 
his panegyrifls then confined themfelves in their pam¬ 
phlets and placards, with which the capital \vas over¬ 
run, to infinuating that the only means of favinr the 
ftate was to declare Mr Necker Didator ; or at lead to 
confer upon him, under fome title more confident with 
the monarchy, the authority and powers attached to that 
republican office. In fa#, if after bis difmiffion, in tC 
month of July 1789, he had dared to make this a con¬ 
dition of his return to the miniftry, it is more than pro¬ 
bable that the king would have been under the neceffi- 
ty of agreeing to it, and perhaps of re-eftablifhing in 
his perfon the office of mayor of the palace. At that 
moment he might have demanded any thing: eight 
days later, he might have been refufed every thing j 

3 ^ , and 

* 
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French and very foon after, he was reduced to fneak out of the 

Revolution.kingdom, in order to efcape the effeds of the general 

contempt and cenfure which he had biought upon him- 

felf. 
« General La Fayette, who then commanded the Pa- 

rlfian National Guard, gathered the wrecks of all this 

popularity, and might have turned them to the greateft 

advantage, if he had poffitffed ‘ that refolnte charader 

and heroic judgment’ of which Cardinal de Retz fpeaks, 

and 4 which ferves to diftinguifh what is truly honour¬ 

able and ufeful from what is only extraordinary, and 

what is extraordinary from what is impollible.’ With 

the genius, talents, and ambition of Cromwell, he might 

have gone as great a length ; with a lefs criminal ambi¬ 

tion, he might at lead have made himfelf mailer of the 

revolution, and have direded it at his pleafure : in a 

word, he might have fecured the triumph of whatever 

party he ffiould have declared himfelf the leader. But 

as unfit for fupporting the character of Monk as that of 

Cromwell, he ioon betrayed the fecret of his incapacity 

to all the world, and was diftinguifned in the crowd of 

conilitutional ringleaders only by his three-colomed 

plume, his epaulets, white horfe, and famous faying— 

« Infurredion is the moil facred of duties when oppref- 

lion is at its height.’ 
“ The revolution, at the period when the faction 

that had begun it for the Duke of Orleans became fen- 

fib] e that he was too much a coward to be the leader 

of it, arid when La Fayette difeovered his inability to 

conduct it, was too far advanced to recede or to Hop ; 

and it continued its progrefs, hut in aline that no other 

revolution had taken, viz. without a military chief, 

■without the intervention of the army, and to gain tri¬ 

umphs, not for any ambitious confpirator, but for poli¬ 

tical and moral innovations of the mod dangerous na¬ 

ture ; the mod fuited to miflead the multitude, incapa¬ 

ble of comprehending them, and to let loofe all the 

paffions. The more violent combined to deflroy every 

thinfr j and their fatal coalition gave birth to Jacobimfm, 

that terrible moniter till then unknown, and till now 

not fufficiently unmalked. This moniter took upon 
jtfelf alone to carry on the revolution ; it direded, it 1 

executed, all the operations of it, all the explofions, all 

the outrages ; it every wucre appointed the moft aClive 

leaders, and, as inftruments, employed the profligates of 

every country. Its power far furpaffed that whicn has 

been attributed to the inquifition, and other fiery tri¬ 

bunals, by thofe who have *fpoken of them with the 

yreateft exaggeration. Its centre was at Paris ; and 

its rays, formed by particular clubs in every town, in 

every little borough, overfpread the whole furface of 

the kingdom. The conflant correfpondence kept up 

between thofe clubs and that of the capital ; or, to ule 

their own expreffion, des S'ocietes populaires affiUees^ avec 

la Society mere— ‘ between the affiliated popular Socie¬ 

ties and the parent Society,’ was as fecret and as fpeedy 

as that of free-mafons. In a word, the Jacobin clubs 

had prevailed in cauiing themfelves to be looked up to 

as the real national reprefentation. . Under that pie- 

tence they cenfured all the authorities in the rnoil im¬ 

perious manner ; and whenever their denunciations, pe¬ 

tit! ■.ms, or addreffes, failed to produce an immediate e - 

number of emiiTarics propagated its dodrines among French 

foreign nations, and prepared new conquefts for it. Revolution. 
“ The National Affembly, the capital,, indeed we ^ sr-—* 

may fay all France, was divided into three very dillind 

parties. The moil confulerable in number, but unhap¬ 

pily the weakeil through a deficiency of plan and reta¬ 

liation, was the party purely Royal : it was adverfe to 

every' kind of Revolution, and was folely defirous of 

fome improvements, with the reform of abufes and pe¬ 

cuniary privileges :—the moil able, and moil intriguing, 

was the Conilitutional party, or that which was deli- 

rous of giving France a new monarchical conilitution, 

but modified after the manner of the Engliih, or even 

the American, by a houfe of reprefentatives. The 

third party was the moil dangerous of all, by its daring 

fpirit, by its power, and by the number of profelytes 

it daily acquired in all quarters of the kingdom : it 

comprifed the Democrats of every defeription, from the 

Jacobin clubs, calling themfelves Friends of the Conjli- 

tutiony to the anarchs and robbers. 
«* The Democratic party, which at firil was only 

auxiliary to the Conilitutional one, in the end annihilated 

it, and became itfelf fubdivided into feveral other par¬ 

ties, whofe fatal ilruggles produced the fubfequent re¬ 

volutions, and may Hill produce many more. But in 

principle, the Conilitutionaliils and the Democrats 

formed two diltind, though confederate, fad ions; both 

were defirous of a revolution, and.employed all the 

ufual means of accomplifiiing it, except troops, which 

could be of no ufe to them, for neither of them had a 

leader to put at the head of the army. But as it was 

equally of importance to both that the king ihould be 

deprived of the power of making ufe of it againil them, 

thev laboured in concert to diforganife it ; and the com¬ 

plete fuccefs of that manoeuvre was but too fully pro¬ 

ved by the fatal iffue of the departure of the royal fa- 6 
mily for Montmedi. The revolution then took a more c 

daring and rapid flride, which was concluded by thetionof 

pretended conilitution ad of 1791. The incoherence 

of its principles, and the defeds of its inftitutions, pie- fi.Vrevohi- 
fent a faithful pidure of the difunion of its authors, tion, 

• and of the oppofite interefts by which they were fway- 

td. It was, properly fpeaking, a compad between the 

fadion of the Conilitutionaliils and that of the Demo¬ 

crats, in which they mutually made eonceffions and fa- 

crifices. 
V Be that as it may, this abfurd conilitution, the 

everlailing fource of remorfe or forrow to all who bore 

part in it, might have been got over without a (hock, 

and led back to the old principles of monarchical go¬ 

vernment, if the Affembly who framed it had not fe- 

parated before they witneffed the execution of it ; if, 

in impofing on the king the obligation to maintain it, 

th^y had not deprived him of the power and the means; 

and above all, if the certain confequence of the new 

mode of proceeding at the eledions had not been to 

fecure, in the fecond Affembly, a confiderable majority 

olUhe Democratic againil the Conilitutional party. 

“ The fecond Affembly was alfo divided by three 

fadions, the weakeil of which was the one that wifhed 

to maintain the conilitution. The other two were for 

a new revolution and a republic ; but they differed in 
titi )!is, or addrelles, tailed to proauce an uimicmau u t V f u c nf thr RriRntin^ and 
fed they gained ti er, point by having recourfe.to in- this, that the former compofed of the Bnflotins and 

funetiion affaffination, anrl fire. While Jacobin ifm. GirOndilts, was for effecting it gradually, bv beginning 

thus fubjeded all France to its controul, an immenfe with divelbing the king of popularity, and allowmg the 
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French public mind time to wean itfelf from its natural attach- 
solution. ment to monarchy ; and the latter, w hich was the lead 

1 REV 
French of giving every poffible latitude to the freedom of elec- R 

Revolution < < 

numerous, was eager to have the republic eftablifhed as 

foon as poffible. Thefe two fadlions, having the fame 

objedl in view, though taking different roads, were ne- 

ceffarily auxiliaries to each other ; and the pamphlets, 
excitations to commotion, and revolutionary meafures 

of both, equally tended to overthrow the conflitution of 

1791. 

“.Thofe different faflions, almofl entirely compofed 

of advocates, folicitors, apoflate priefts, dodlors, and a 

few literary men, having no military chief capable of 

taking the command of the army, dreaded the troops, 

who had fworn allegiance to the conflitution, and^ obe¬ 

dience to the king, and who moreover might be influ¬ 

enced by their officers, among whom there ftill remain¬ 

ed feme voy; lifts. The fureft way to get rid of all un- 

eafmefs on tins 'fubjeft, was to employ the army in de¬ 

fending the frontiers. For this purpofe a foreign war 

was neceftary, to which it was known that the king and 

his council were equally averfe. No more was want¬ 

ing to determine the attack which was direfled, almolt 

at the fame time, againft all the minifters, in order to 

compel them to retire, and to put the king under the 

neceffity of appointing others more difpofed to fecond 

the views of the parties. Unhappily this attempt was 

attended with all the fuccefs they had proroifed them- 

felves ; and one of the firft ads of the new miniftry was 

to declare war againft the Emperor. At the fame time, 

the emigration that had been provoked, and which was 

almoft everywhere applauded, even by the lowed clafs of 

people, robbed France of the flower of the royal party, 

and left the king, deprived of his beft defenders, expo- 

fed to the fufpicions and infnlts that fprang from innu¬ 

merable calumnies, for which the diiafters at the be¬ 

ginning of the war furnifhed but too many opportu¬ 

nities. 

Thtfecond “ In manner was prepared and accelerated the 
revolution, new revolution, which was accomplifhed on the 1 oth of 

Auguft 1792, by the depofition and imprifonment of 

the king, and by the moft flagrant violation of the con- 

ftitution of 1791. The latter, however, was not entire¬ 

ly abandoned on that day *, for the projed of the Gi- 

rondifls, who bad laid the plot of that horrible^ confpi- 

racy, wTas then only to declare the king’s depofition, in 

order to place the prince royal upon the throne, under 

the guidance of a regency compofed of their own crea¬ 

tures; but they were hurried away much farther than 

they meant to go, by the violence with which the moft 

furious of the Jacobins, who took the lead in the iiifur- 

redion, condudcd all their enterpriies. he prince 

royal, inftead of being crowned, was fhut up in the 

Temple ; and if France at that moment was not decla¬ 

red a republic, it was lefs owing to any remaining re- 

fped for the conflitution, than to the fear the legiflacive 

body was in of railing the army againft it, and alfo the 

majority of the nation, who would naturally be angry 

to fee a conflitution which feemed to be rendered fe- 

cure and liable by fe many oaths, thus precipitately 

overthrown, without their having been confulted. 
a jt was on thefe considerations that the opinion 

was adopted, that a National Convention fhould be 

convoked, to determine the fate of royalty. Prompt 

in feizing all the means that might enfure the fuccefs 

-of this fecond revolution, the Affembly, under pretence 

tions, decreed, that all its members fhould be eligible* 

for the National Convention. 
“ From that moment the Girondifts daily loft ground, 

and the moft flaming members of the Democratic party* 

fupported by the club of Jacobins, by the new Com¬ 

mune of Paris, and by the Tribunes, made themfelves 

mafters of every debate. It was of the utmoft import¬ 

ance to them to rule the enfuing elections ; and this 

was fecured to them by the horrible confternation which 

the maffacres of the 2d of September ftruck through¬ 

out the kingdom. The terror of being affiffmated, or 

at leaft cruelly treated, drove from all the Primary Af- 

femblies, not only the royalifts and conftitutionaliib, 

but moderate men of all parties. Of courfc, thofe ai- 

femblies became entirely compofed of the weakefl men 

and the greatefl villains exifling in France ; and from 

among the moft frantic of them were chofen thofe mem¬ 

bers of the Convention who were not taken from the 

legiflative body. Accordingly, this tnird Affembly, 

in the firft quarter of an hour of their firft fitting, were 

heard fhouting their votes for the abolition of royalty, 

and proclaiming the republic, upon the motion of a 

member who had formerly been a player. ^ ( 
“ Such an opening but too plainly fhewed what was 

to be expedled from that horde of plunderers which 

compofed the majority of the National Convention, and 

of whom Robefpierre, Danton, Marat, and the other 

ringleaders, formed their party. That of the Briffo- 

tins and Girondifts ftill exifted, and was the only one- 

really republican. Thefe femi-wvetclies, glutted with 

the horrors already committed, feemed dtlirous of ar- 

refting the torrent of them, and laboured to introduce 

into the Affembly the calm and moderation that were 

neceftary to give the new republic a wile and folid or¬ 

ganization. But the fuperiority of their knowledge, 

talents, and eloquence, which their opponents could not 

difpute, had no power over tigers thirfting for blood, 

who neither attended to nor fuffered motions but of the 4^r 

blackeft tendency. No doubt they had occafion for The third 
atrocities upon atrocities to prepare the terror-ftruck revolution, 

nation to allow them to commit, in its name, the moft 

execrable of all, the murder of the unfortunate Louis 

XVI. : and that martyrdom was neceftary to bring about 

a third revolution, already brewing in the brain of 

Robefpierre. Fear had greatly contributed to the two 

former: but this wa& effefled by terror alone, without 

popular tumults, or the intervention of the armies ; 

which, now drawn by their conquefts beyond the fron¬ 

tiers, never heard any thing of the revolutions at home, 

till they were accomplifhed, and always obeyed the pre¬ 

vailing fadlion, by whom they were paid. 

“ By the decree of ferocity difeovered by the mem¬ 

bers of the Convention in paffing fentence upon the 

king, and in the debates relative to thq conflitution of 

1793, Robefpierre was enabled to mark which of the 

deputies were likely to fecond his views, and which of 

them it was his part to facrificc. 
<< The people could not but with tranfport receive a 

conflitution which feemed to realife the chimera of its 

fevereignty, but which would only have given a kind 

of conftru&ion to anarchy, if the execution of thi? new 

code had not been fufpended under the pretext, belongs 

ing in common to all a&s of defpotifm and tyranny, of 

the fuprem law of the fafety of the fate. This fufpen- 
*0 > 3 ;N 2 ’ fiort 
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French fion was effeded, by eftablifliing tbe Provifionary Go- 

sl^'ll°!;vernment> which, under tbe title of Revolutionary Go¬ 
vernment, concentrated all the powers in the National 

Convention until there fliould be an end to the war and 
all inteftine troubles. 

“ Although the fadion, at the head of which Robe- 

ipierre was, had a decided majority in the affembly, 

and might confequently have confidered themfelves as 

re ally and exclufively exercifmg the fovereign power, he 

was a demagogue of too Jefpotic a nature to ftomach 

even the appearance of (haring the empire with fo ma¬ 

ny co-fovereigns. He greatly reduced their number, 

by cauiing all the powers inverted in the National Af¬ 

fembly by the decrees that had eftablifhed the revolu. 

tionary government, to be transferred to a committee, 

to which he got himfelf appointed, and where he was 

fure of the foie rule, by obtaining for colleagues men 

lefs daring than himfelf, though equally wicked ; fuch 

as Couthon, St Juft, Barrere, and others like them. 

This committee, who had the a flu ranee to ftyle them¬ 

felves the Committee oj Public Safety, very foon feized 

upon both the legiflative and executive powers, and ex- 

ereifed them with the molt fanguinary tyranny ever 

yet heard of. The minifters were merely their clerks ; 

and the fubjugated Affembly, without murmur or objec. 

tion, paffed all the revolutionary laws which were pro- 

pofed, or rather didated, by them. One of their moft 

horrible and decifive conceptions was that of thofe Re¬ 

volutionary tribunals which covered France with fcaf- 

folds, where thoufands of victims of every rank, age, 

and fex, were daily facrificed ; fo that no clafs of men 

could be free from that ftupifying and general terror 

which Robefpierre found it neceffary to fpread, in order 

to eftablifh and make his power known. He foon him¬ 

felf dragged fome members of his own party, fuch as 

!Danton, Camille des Moulins, and others, whofe energy 

and popularity had offended him, before one of thofe 

tribunals, where he had them condemned to death. By 

the fame means he got rid of the chief leaders among 

the Briffotines and Girondifts; while he caufed all the 

moderate republican party, who were (till members of 

the Affembly, except thofe who had time and addrefs 

to efcape, to be fent to prifon, in order to be fentenced 
and executed on the firrt occafion. 

The fourth “ In this manner ended the third revolution, in which 
revolution the people, frozen with terror, did not dare to take a 

s part. In Head of an army of foldiers, Robefpierre em¬ 

ployed an army of executioners and affaffins, fet up as 

revolutionary judges ; and the guillotine, ftriking or 

menacing all heads indiferiminately, made France, from 

one end to the other, fubmit to him, by the means of 

terror or of death. Thus was this nation, formerly fo 

proud, even to- idolatry, of its kings, feen to expiate, 

by rivers of blood, the crime of having fuffered his to 

be fpilt who was the moft virtuous of all their mo- 
r.archs. 

“ In the room of that famous Baftile, whofe cele¬ 

brated capture and. demolition had fet only feven prf. 

foners at liberty, two of whom had been long in a ftate 

of lunacy, the colleges, the feminaries, and all the reli¬ 

gious houfes of the kingdom, were converted into fo 

many ftate. prifons, into which were inceffantly crowd¬ 

ed, from time to time, the vidims devoted to feed the 

ever-working guillotines, which were never fuffered to 

irand lujl for a day, becaufe they were at once the chief 
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refouree.of fupplies for the government, and the inflru- French 

ment of its ferocity. . £ The guillotine coins money for Rcvt)hition. 

the republic,’ was faid in the tribune by one of Robe- v~ J 

fpierre’s vileft agents*. In fad, according to the ju-* Barren, 

rifprudence of the Revolutionary Tribunals, the rich of 

every clafs, being declared fufpeded perfons, received 

fentence of death, for no other reafon than that of gi¬ 

ving the confifcation of their property a fhow of judi. 
cial form. 

“ Still blood flowed too flowly to fatisfy Robefpierre; 

his aim was but partly attained by the profeription of 

the nobles, the priefts, and the wealthy. He fancied, 

not only an ariftocracy of talents and knowledge, but 

of the virtues, none of which would his trufty orators 

and journalifts admit, fave that horrid patrlotifm which 

was eftimated according to the enormity of the crimes 

committed in favour of the revolution. His plan was 

to reduce the brench people to a mere plantation of 

flaves, too ignorant, too ftupid, or too pufillanimous, 

to conceive the idea of breaking the chains with which 

he would have loaded them in the name of liberty; and 

he might have fucceeded in it, had not his ambition, as^ 

impatient as it was jealous, too foon unveiled the inten¬ 

tion of reforting to the guillotine to ftrike off the 

ihackles with which an affembly of reprefentatives of 

the nation fettered, or might fetter, his power. He 

was about to give this decifive blow, which he had con¬ 

certed with the Commune of Paris, the Revolutionary 

1 ribunal, the Club of Jacobins, and the principal offi¬ 

cers of the National Guard, when the members of the 

Convention, who were marked out to be the firft facri- 

ficed, anticipated him at a moment when he leaf! ex- 

peded it, by attacking himfelf in the Affembly, with 

energy fufficient to roufe all the fedions of the capital 

againft him and againft the Jacobins. The parties came 

to blows, and vidory remained uncertain for feveral 

hours ; but at length declared againft Robefpierre. In 

the fpace of a day, that execrable monfter was dragged 

from the higheft pitch of power ever attained by any 

tyrant, to the very fcaffold that was ftill reeking with 

the blood of his laft vidims. His principal accomplices . 

in the Committee of Public Safety, in the Commune, 

in the National Guard, in the Revolutionary Tribunal, 

and many of his agents in the provinces, met the fame 

fate. The Revolutionary Tribunals were fuppreffed, 

and the prifons thrown open to all whqm they had caft 
into them. 

“ This fourth revolution, in which the fadion then ThTconfttn 
efteemed the moderate party overthrew the terrorifts, tution of 
and feized the fupreme power, was no lefs complete *795- 

tlian thofe which had preceded it, and produced the 

con ft it utf on of 1795. All France received as a great 

biefting a conftitution that delivered them from the re¬ 

volutionary government and its infernal policy. Befides,. 

it had, in fpite of great defeds, the merit of coming 

nearer than the two preceding ones, to the principles of 

order, of juftice, and real liberty; the violation of which 

had, for five years before, been the fource of fo many dif- 

afters and fo many crimes. The royalifts, confidering 

it as a ftep towards monarchy, were unfortunately fo 

imprudent as to triumph in it ; and their joy, as pre¬ 

mature as indifereet, alarmed the Affembly to fuch a 

degree, that they paffed the famous law, ordaining the 

Primary Affemblies to return two-thirds of the mem^ 

bers of the Convention to the. legiflative body, which 

waa 
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french was to fucceed that afTembly. It was thus that the 

Revolorio:i.fpjrjt 0f the Convention continued, for the firft year, to 

be displayed in the two councils. 

*( In the year following, the bias of the public mind, 

perhaps too haftily turned towards royalty, fliewed it- 

ielf in the elections of the members for the new third, 

fo dearly as to alarm the regicides who compofed the 

Directory, and the Conventionalifts, who Rill made a 

third of the legiflative body ; nor did they lofe a mo¬ 

ment in devifmg means for their defence. That which 

appeared the fureft to them was, to publifh notices of 

plots among the royalifts, and annex one or more de¬ 

nunciations, in terms fo vague as to leave room for im- 

j plicating, when neceffary, all their adverfaries ; while 

by the help of this impoRure they procured fome fecret 

information, artfully fabricated, and ever eafily obtain¬ 

ed through threats or rewards by thofe who have at 

command the guillotine and the public treafure. 

“ This mafked battery was ready to be opened be¬ 

fore the members of the new third took their feats. 

Thefe at firft confined thcmfelves to the fecuring of a 

conRant majority in the two councils in favour of the 

moderate opinions ; but in a little time every fitting was 

marked by the repeal of fome revolutionary law, or by 

fome decree tending to reflrain the executive authority 

473 within the limits fixed by the conRitution. 

revolution “ ^h*re&ory> alarmed at the abridgment of their 
* power, and dreading Rill more feiious attacks upon it, 

came to a refolutiou of no longer poRponing the blow 

they had been meditating againR the legiflative affem- 

bly: and they accornpliflied, in the manner related in n° 

3.09. a fifth revolution, as complete as any of thofe 

by which it was preceded. It differed indeed from 

them effentially in the facility and promptnefs with 

which it was effe&ed, although the party which pre¬ 

vailed, that is to fay, the majority of the Dire&ory, and 

the minority of the Legiflative Body, had to combat 

not only againR the conRitution, but againR the opi¬ 

nion, and even againR the indignation, of the public. 

That moral force, on which the majority of the two 

councils had unluckily placed all their reliance, vanifh- 

ed in an inRant before the phyfical force of a detach¬ 

ment of troops confiRing of fix or feven hundred men ; 

fo true is it that the power of the public opinion, ri- 

diculoufly exaggerated in thefe days, is and can be no 

more, under a firm and well ordered government, than 

a mere fancy. Men accuRom themfelves too eafily to 

take for public opinion the private opinions made public 

by certain writers, whofie caution or audacioufnefs de¬ 

pends always upon tiie energy or feeblenefs of the fii- 

preme authority. It is the fame thing with popular 

commotions: they are eafily excited under a weak go¬ 

vernment, which does not poflefs the wifdom to prevent 

or the fpirit to fupprefs them ; but a vigorous, jufi, and 

Rri£t government has nothing to fear from them. The. 

/ Directory, compelled to withdraw the larger body of 

troops, which they had thought neceffary to enfure the 

revolution they were meditating, difeovered, no doubt, 

great ability in feenring the two councils, by appearing 

to dread them : but it was chiefly to the energy of 

their meafures, and to the concentration and prompt¬ 

nefs with which they were executed, that they owed 

their fuccefs. Two days before,, the legiflative body 

might, without obftru&ion, have impeached, arrefted, 

and even outlawed, the majority of the Direftory, who 
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were execrated by the public under the title of Trium- French 

virate ; and, if requifite, they would have been fupport- ^v°lun°n 

ed by- more than 30,000 armed citizens, who, with 

Pichegru and Villot at their head, would foon have 

difperfed, and perhaps brought over, the feeble detach¬ 

ments of troops of the line which the Dire&ory had at 

their command. The legiflative body, relying too much 

upon its popularity, did hot fufficiently confider, that 

the people, whofe impetuofity is commonly decifive 

when allowed to take advantage in attack, arc always 

feeble on the defenfive, and totally unable to withRand 

every affault made previous to an infurreftion, for it is 

always eafy to prevent their affemblimg. It was cn 

this principle that the Directory founded their opera¬ 

tions, and the 5th of September too well proves how 

juRIy. That day reduced the legiflative body, by the 

moR degrading fubjugation, to a mere difguAing cari¬ 

cature of national leprefentatioii ; it invcRed the 1)Rec¬ 

tory with the moR arbitrary and tyrannic power, and 

reRored the fyfttm of Robcfpierre, under a form lefs 

bloody, but not lefs pernicious ; for the Revolutionary 

Tribunals which that inonfttr bad eRablifhe'd, were 

fearedy more expeditious than the military ones ot the 

Directory. ’I he power of arbitrary and unlimited 

tranfportation is, in time, as deftrudtivc as the guillo¬ 

tine, without pofTefling, like that, the advantage of ex¬ 

citing a falutary horror, which, by recovering the peo¬ 

ple from the Rate of Rupor and apathy, the conRant 

effefts of terror, gives them both recollection and force 

to break their chains. Though, in violating the mod 

effential regulations of the conRitution, the Directory, 

obtained a temporary confirmation of their power, their 

example pointed out to Bonaparte and Sieves the pathThe fixth 
which they purfued with infinite addrtfs, and in which revolution, 

they accomplifhed a fixth revolution.” and confu- 

How long the confular government will continue, itj^^t°vcra* 

is impoffiblc to conjefture ; but Bonaparte has labour¬ 

ed fucccfsfully to reconcile to it a great part of the na¬ 

tion. Soon after his fucceffion, he relaxed the feverity 

of the exHHng laws againR the emigrants; and he has, 

from time to time, ftruck off fuch numbers from the 

black roll of Robefpierre and the Directory, that many 

perfons, known to be royaliRs, as well as members of 

tBe conRituent afTembly, have returned to France, and 

enjoyed offices of truR under his government. To 

fome he lias even reRored fuch parts of their eftates as 

were not, by a deed of the nation, in the poffeffion of 

other individuals ; and he-gives no countenance at his 

court to the Jacobinical appellation of Citizen, or the 

reft of the flang of liberty and equality. * 

The Cardinals had, at Venice, proceeded to the elec-The refla¬ 

tion of a Pope, while Rome was in the poffeffion of theraRoa of 
troops of the Dire&ory ; but the Emperor, having re- c.hnfBa- 

Rored that city, together with the wreck of the cede- Evince. 
fiaRical Rate, to the new Pontiff, the Chief Conful, af¬ 

ter the battle of Marengo, not only acquiefced in the 

meafure, but, as foon as he was firmly feated 011 his 

throne, made overtures to his Holinefs for the read- 

miffion of France into the bofom of the church. This 

was the moR judicious Rep that he could have taken, . 

and the beR calculated to fupport his authority. Ha¬ 

ving 110 religion himfelf, be was induced to eftablifli the 

Catholic in preference to the Reformed, only becaufe 

he found it molt agreeable to the majority of the French 

people; but he granted to the ProteRants the moft li¬ 
beral, 
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French beral toleration, and Teems, by his concordate with the 

. cv°^utii°n,,Pope, to have retained to himfelf an authority over the 

church little fhort of that which was aflumed by Henry 

VIII. of England, when he broke off all correfpon- 

deuce with the court of Rome. 

Thefe meafures were fo popular, that when he refto- 

red peace to the republic, lie was fuddenly chofen Con- 

ful for life ; and it was even propofed by fome of his 

creatures to convert the republic into an empire, and 

create him the JirJl Emperor of the Gauls. This propo- 

fal, however, was fupported by no party. The royalifts 

could not give their vote for elevating a foreigner to a 

higher rank than was ever held by that auguft family, 

for the fupport of which they had hazarded their lives 

and fortunes. The genuine democrat fubmitted with 

reluctance to the power of a Conful, and abhorred the 

very found cf the words Emperor and empire. Even 

the moderate conftitutionalift, who thinks it his duty 

to fupport every government which happens to be efla- 

blifhed, was afhamed to relinquifh fo openly the prin¬ 

ciples which had induced him to rebel againil Louis 

■r. 477 XVI. Bonaparte was therefore not made an Emperor, 

Conful for hut a Conful for life, with more than Imperial power ; 
life. and was authorifed to nominate his fucceffor, in the 

event of his dying without male iffue. 

If this laft revolution operate not as a warning to all 

the nations of Europe, (hewing them the extreme dan¬ 

ger of fudden and violent innovations in the govern¬ 

ment of a'great (late ; if it convince them not that the 

foYereignty of the people is, in fuch a (late, the parent 

of individual defpotifm ; and that the principles of de¬ 

mocracy, however plaufible they may appear in a po¬ 

litical efiay, cannot be carried into pra&ice—we mud 

conclude that thefe nations are incapable of learning 

wifdom from experience. In the 17th century the con- 

flitution of.Great Britain was overturned, and a virtu¬ 

ous monarch murdered, to make way for a republic, 

which foon gave place to the military defpotifm of a 

private Englifh gentleman. In the fucceeding century 

a crew of lawyers and philofophifls, who, under the de¬ 

nomination of the Hates general, had been called toge¬ 

ther to devife fome remedy for the diforder into which 

the finances of France had fallen, fnatched the feeptre 

from the hands of their mild fovereign, who was foon 

afterwards brought to the block. In France, as in 

England, the monarchy was fucceeded by a democratic 

cal government, exceeding in tyranny and cruelty all 

^ the defpotifms of fingle men, whether called Kings or 

Confequen-Emperors, that the world has yet feen. There, too, 

ces of vio- the democracy gave place to the military defpotifm of 
lent inno- a prjvaft. gentleman ; but that gentleman is not a na- 

\ations. tjve^ but a foreign adventurer, of a family never heard 

of beyond the limits of the little ifle of Corlica till after 

the commencement of the revolution, which involved all 

Europe in its vortex. If the confular government con¬ 

tinue, the reign of equality is indeed at an end ; but 

the furrounding nations have more to dread from con- 

fular ambition, than they had to dread from the ambi¬ 

tion of Louis XIV. when he was at the fummit of his 

glory and his arrogance. Many circumftances confpi 

red to reftrain his Majefty’s ambition within certain li¬ 

mits ; but the ambition of him who has no fon to fuc- 

ceed him, and who is placed in fuch a fituation, that 

events may fall out which will prefent to him no per- 

fonal fafety but in foreign war, is obvioufly under no 

reftraint. All this might have been prevented had the Rhabdoid 
coalefced powers, at the beginning of the conteft, a£L gy 

ed confcientioufly on the principles fo ably enforced by tJ 

that ill u ft nous ftatefman Mr Burke ; but the King _lce‘ J 

Pruffia’s jealonfy of the Houfe of Auftria made him 

abandon the caufe, and, for the fake of humbling his 

rival, facrifice Europe to the ambition of France. 

RHABDOLOGY, or Rabdology, in arithmetic, 
a name given by Napier to a method of performing 

fome of the more difficult operations of numbers by 

means of certain fquare little rods. Upon thefe are in- 

feribed the fimple numbers ; then by (hifting them ac¬ 

cording to certain rules, thofe operations are performed 

by (imply adding or fubtra&ing the numbers as they 

(land upon the rods. See Napier’s Rabdo’cgia, printed 

in 1617. See alfo the article Napier's Bones. 

RHOMB Solid, conftfts of two equal and right 
cones joined together at their bafes. 

RICE (fee that article, and Oryza, Encycl.) is 

ftrongly recommended, in a late publication, as the belt 

corre&ive offprit flour, of which there is a great quan¬ 

tity in Scotland every year, and of courfe a great deal 

of unpleafant and unvvholefome bread. The gentle¬ 

man, who writes the (hort paper alluded to, directs ten 

pounds of flour and one pound of ground rice, with the 

ufual quantity of yeft, to be placed, for about two 

hours, before a fire, and then formed into bread in the 

common way. This addition of rice, befides correCi- 

ing the bad qualities of the damaged flour, adds, he 

fays, much to its nutriment : and he is undoubtedly 

right ; for the flour of rice, though very nutritious, is 

fo dry,' that it is difficult to make bread of it by itfelf. 
See Bread of Rice in this SuppL 

As rice is a favourite fubftitute for bread in years of 

fcarcity, it may not be difagreeable to our readers to 

know the method of cultivating the plant in thofe coun¬ 

tries where it is the principal food of the inhabitants. 

We have the following full and perfpicuous account of 

the Chinefe practice by Sir George Staunton*' 

“ Much of the low grounds in the middle and fouth- 

ern provinces of the empire are appropriated to the 

culture of that grain. It conftitutes, in fad, the prin¬ 

cipal part of the food of all thofe inhabitants, who are 

not fo indigent as to be forced to fuhfift on other and 

cheaper kinds of grain. A great proportion of the fur- 

face of the country is well adapted for the production 

of rice, which, from the time the feed is committed to 

the foiHill the plant approaches to maturity, requires 

to be immerfed in a fheet of water. Many and great 

rivers run through the feveral provinces of China, the 

low grounds bordering on thofe rivers are annually in¬ 

undated, by which means is brought upon their furface 

a rich mud or mucilage that fertilizes the foil, in the 

fame manner as Egypt receives its fecundative quality* 

from the overflowing of the Nile. The periodical rains 

which fall near the fources of the Yellow and the Kiang 

rivers, not very far diftant from thofe of the Ganges 

and the Burampooter, among the mountains bounding 

India to the north, and China to the weft, often fvveil 

thofe rivers to a prodigious height, though not a drop, 

of rain (liould have fallen on the plains through which 

they afterwards flow. 

“ After the mud has lain fome days upon the plains 

in China, preparations are made for planting them with * 

rice. For this purpofe, a fmall fpot of ground is in* 

clofed 



clofed by a bank of clay ; the earth Is ploughed up ; 

and an upright harrow, with a row of wooden pins in 

the lower end, is drawn lightly over it by a buffalo. 

The grain, which had previoufly been deeped in dung 

diluted with animal water, is then fown very thickly 

on it. A thin fheet of water is immediately brought 

over it, either by channels leading to the fpot from a 

Tource above it, or when below it by means of a chain 

pump, of which the ufe is as familiar as that of a hoe 

to every Chinefe hufbandman. In a few days the 

(hoots appear above the water. In that interval, the 

remainder of the ground intended for cultivation, if 

ftiff, is ploughed, the lumps broken by hoes, and the 

furface levelled by the harrow. As loon as the fhoots 

have attained the height of fix or feven inch.es, they are 

plucked up by the roots, the tops of the blades cut off, 

and each root is planted feparately, fometimes in fmall 

furrows turned with the plough, and fometimes in holes 

made in rows by a drilling flick for that purpofe. The 

roots are about half a foot afunder. Water is brought 

over them a fecond time. For the convenience of irri¬ 

gation, and to regulate its proportion, the rice fields 

are fubdivided by narrow ridges of clay, into fmall in- 

clofures. Through a channel, in each ridge, the water 

is conveyed at will to every fubdivifion of the field. As 

the rice approaches to maturity, the water, by evapo¬ 

ration and abforption, difappears entirely; and the 

crop, when ripe, covers dry ground. The firft crop or 

harveft, in the fouthern provinces particularly, happens 

towards the end of May or beginning of June. The 

inflrument for reaping is a fmall fickle, dentated like a 

faw, and crooked. Neither carts nor cattle are ufed to 

carry the (heaves off from the fpot where they were 

reaped ; but they are placed regularly in frames, two 

of which, fufpended at the extremities of a bamboo 

pole, are carried acrofs the (boulders of a man, to the 
place intended for difengaging the grain from the {ferns 

which had fupported it. This operation is performed, 

not only by a flail, as is cuflomary in Europe, or by 

cattle treading the corn in the manner of other Orien- 

*talifts, but fometimes alfo by flriking it again!! a plank 

fet upon its edge, or beating it againft the fide of a 

large tub fcolloped for that purpofe ; the back and (ides 

being much higher than the front, to prevent the grain 

from being difperfed. After being winnowed, it is 

carried to the granary. 
“ To remove the fkiu or liufk of rice, a large ftrong 

earthen vefTel, or hollow Hone, in form fomewhat like 

that which is ufed elfewhcre for filtering water, is fixed 

firmly in the ground ; and the grain, placed in it, is 

flruck with a conical Hone fixed to the extremity of a 

lever, and cleared, fometimes indeed imperfectly, from 

the hulk. The Hone is worked frequently by a perfon 

treading upon the end of the lever. I he fame object 

is attained alfo by palling the grain between two flat 

Hones of a circular form, the upper of which turns 

round upon the other, but at fuch a diftance from.it as 

not to break the intermediate grain. The operation is 

performed on a large fcale in mills turned by water ; 

the axis of the wheel carrying feveral arms, which, by 

flriking upon the ends of levers, raife them in the fame 

manner as is done by trading on them. Sometimes 

twenty of thefe levers are worked at once. The Hraw 

from which the grain has been difengaged is cut chiefly 

into chaff, to ferve as provender for the very few cattle 
employed in Chinefe hufbandry. __ 

“ The labour of the firff crop being finifhed, the 

ground is immediately prepared for the reception of 

frefh feeds. The firff operation undertaken is that of 

pulling up the Hubble, collecting it into fmall heaps, 

which are burnt, and the allies fcattered upon the field. 

The former proceffes are afterwards renewed. The 

fecond crop is generally ripe late in OClober or early in 

November. The grain is treated as before ; but the 

Hubble is no longer burnt. It is turned under with 

the plough, and left to putrefy in the earth. This, 

with the Clime brought upon the ground by inundation, 

are the only manures ufually employed in the culture of 

rice.” 
R1DEAU, in fortification, a fmall elevation of earth, 

extending itfelf lengthwife on a plain ; ferving to cover 

a camp, or give an advantage to a poff. 
Rideau is fometimes alfo ufed for a trench, the 

earth of which is thrown up on its fide, to ferve as a 

parapet for covering the men. 
RIDLEY (Dr Gloffer), was of the fame family 

with D. Nicolas Ridley, Bifhop of London, and mar¬ 

tyr to the Reformation. (See Ridley, EncycL) He 

was born at fea, in 1702, on board tlie Glonceffer Eaff 

Indiaman ; to which circumffance he was indebted for 

his Chriffian name. He received his education at Win- 

cheffer fchool, and thence was eleClcd to a fellowfliip at 

New college, Oxford, where he proceeded B. C. L. 

April 29. 1729. In thofe two feminaries he cultiva¬ 

ted an early acquaintance with the mufes, ami laid the 

foundation.of thofe elegant and folid acquirements for 

which he was afterwards fo eminently diffinguiihed as a 

poet, an hifforian, and a divine. During a vacancy in 

1728, he joined with four friends, viz. Mr Thomas 

Fletcher (afterwards Bifhop of Kildare), Mr (after¬ 

wards Dr; Eyre, Mr Morrifon, and Mr Jennens, in 

writing a tragedy called “ The Fruitlefs Redrefs,” each 

undertaking an a.t on a plan previoufly conceited. 

When they delivered in their feveral proportions at their 

meeting in the winter, few readers would have known 

that the whole was not the production of a fingle hand. 

This tragedy, which was offered to Mr Wilks, but ne¬ 

ver aCled. is Hill in MS. with another called “ Jugur- 

tha.” Dr Ridley in his youth was much addicted to 

theatrical performances. Midlnirff, in Snffex, whs the 

place where they were exhibited ; and the company of 

gentlemen actors to which he belonged confilled chiefly 

of his coadjutors in the tragedy already mentioned. He 

is faid to have performed the characters of Marc An¬ 

tony, Jaffier, Horatio, and Monefes, with diffinguiihed 

applanfe ; a circumffance that will be readily believed 

by thofe who are no ft rangers to bis judicious and 

graceful manner of fpeaking in the pulpit. 

For great part of bis life he had no other preferment 

than the fmall college living of Weltow in Norfolk, and 

the donative'of Poplar in Middlefex, where he refided. 

To thefe his college added, tome years after, the dona¬ 

tive of Romford in Effex. “ Between thefe tw'o places* 

the curricle of his life had (as lie expreffed it) rolled for 

fome time almoft perpetually upon poftchaife wheels, 

and left him not time for even the proper ftudies of 

economy, or the neceffary ones of his profeffion.” Yet 

in this obfeure fituatiou he remained in poffefiion of, 
and 

Rideau, 
Ridley. 



Rienzi, 

not 
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happinefs! and was honour- one day become the reflorer of the Roman republic 

xiis advantageous ftature, his countenance, and that air 

, 'jnp°«tance wl'»L>h he well knew how to affun.e, 
deeply imprinted all that he (aid in the minds of his au- 
dience. 

Nor was it only by the populace that he was ad¬ 

mired ; he alfo found means to infinuate himfelf into 

the favour of thofe who partook of the adminiftration. 

Kienzi s talents procured him to be nominated one of 

the deputies fent by the Romans to Pope Clement VI 

who redded at Avignon. The intention of this depu- 

tation was to make his Holinefs feniible, how prejudi¬ 

cial his abfence was, as well to himfelf as to the interell 

ot Rome. At his firft audience, our hero charmed the 

court of Avignon by bis eloquence and the iprightli- 

nels of his converfation. Encouraged by fucceis, be 
one day took the liberty to tell the Pope, that the 

gtandees of Rome were avowed robbets, public thieves, 
infamous adulterers, and illuflrious profligates ; who, 

by tlicir example, authorifed the moil horrid crimes, 

lo them he attributed the deflation of Rome; of 

winch he drew fo lively a pi&ure, that the Holy Fa¬ 

ther was moved, and exceedingly incenfed againll the 

Roman nobility. Cardinal Colonna, in other refpeds 
a lover of real merit, could not help confidering thefe 

reproaches as refleding upon fome of his family ; and 

therefore found means of difgracing Rienzi, fo that he 

fell into extreme mifery, vexation, and ficknefs, which, 

joined with indigence, brought him to an hofpital. Nc- 

verthelefs, the fame hand that threw him down, raifed 

him up again. The cardinal, who was all compafiion, 
caufed him to appear before the Pope, in affuiance of 

ms being a good man, and a great partizan for juftice 
and equity. The Pope approved of him more than 

ever ; and to give him proofs of his efteem and confi¬ 

dence, made him apoffolic notary, and fent him back 
loaded with ravours. 

Being returned t^ Rome, lie began to execute the 

functions of his office; and by affability, candour, alii- 

auity, and impartiality, in the adminiftration of juftice, 

1 *‘uWtd at 3 fuPt>n’or degiee of popularity; which 
lie Itill improved by continued inve&ives againil the 

vices of the great, whom he took care to render as odi¬ 

ous as poflible ; till at laft, for fome ilbtimed freedoms 

o lpeech, lie was not only fcverely reprimanded, but 

displaced. From this time it was his conilant endea¬ 

vour to mfpire the people with a fondnefs for their an¬ 

cient liberties ; to which purpofe he caufed to be hung 

up in the mod public places emblematic piclures, ex- 

prellive of the former fplendour and prefeut decline of 

1 To thefe he a<Wed frequent harangues and 
predictions upon the fame fuhjed. In this manner he 

proceeded till one party looked on him only as a mad¬ 

man, while others careffed him as their protedor. At 

ength he ventured to open himfelf to fuch as he be¬ 

lieved mal-contents. At firft he took them feparately ; 

and content with, domeftu .. 

ed with the intimate friendftiip of fome who were 

lefs diftinguffhed for learning than for worth. 

♦ 1740 and 1741 he preached “ Eight Sermons at 
Lady Moyer’s Le&ure,” which were publifhed in 1742, 

^vo. In 1 756 he declined an offer of going to Ireland 

as firft chaplain to the Duke of Bedford ; in return for 

which he was to have had the choice of promotion, ei¬ 

ther at Chrift-church, Canterbury, Weftmmfter,. or 

Windfor. His inodefty inducing him to leave the 

choice of thefe to his patron, the conftquence was, thit 

he obtained none of them. In 1763, he publifhed the 

Life of Bifhop Ridley,” in 410, by fubfeription, and 

cleaied by it as much as brought him 800b in the pub¬ 

lic funds. In the latter part of his life he had the 

misfortune to lofe both his Tons, each of them a youth 

of abilities. The elder, James, was author of “ The 

Tales of the Genii,” and fome other literary perform¬ 

ances. Thomas, the younger, was fent by the Fail 

India Company as a writer to Madras, where he was 

no fooner fettled than he died of the fmall-pox. In 

1765, Dr Ridley publifhed his 66 Review of Philips’s 

Life of Cardinal Pole; and in 1768, in reward for his 

labours in this controverfy, and in another which “ The 

'ConfeflionaT* produced, he was prefented by Arclibi- 

fhop Seeker to a golden prebend in the cathedral church 

of Sahfbury (an option), the only reward he received 

from the great during a long, ufeful, and laborious life, 

devoted to the duties of his fun&ion. At length, worn 

out with infirmities, he departed this life in 1774, lea¬ 

ving a widow and four daughters. His epitaph, which 

was written by Bifhop Lowth with his ufual elegance, 

informs us, that for his merits the univerfity of Oxford 

conferred upon him the degree of D. D. by diploma, 

which is the higheft literary honour which that learned 
body has to beftow. 

RIENZI (Nicolas Gabrini de), one of the mod ex¬ 

traordinary men of the 14th century, was born at 

Rome, we know not in what year. His father, Law¬ 

rence Gabrini, was a mean vintner, or, as others fay, a 

miller, and his mother a laundrefs. Thefe perfons, 

however, found the means of giving their fon a liberal 

education ; and to a good natural underftanding he 

joined an uncommon affiduity, and made great profi¬ 

ciency in ancient literature. Every thing which he 

read he compared with fimilar paftages that occurred 

within his own obfervation ; whence he made reflec¬ 

tions, by which he regulated his conduft. To this he 

added a great knowledge in the laws and cuftoms of 

nations. He had a vaft memory : he retained much of 

Cicero, Valerius Maximus, Livy, the two Senecas, and 

Ciefar’s Commentaries cfpeciallv, which he read conti¬ 

nually, and often quoted by application to the events of 

his own times. This fund of learning proved the bafis 

and foundation of his rife. The defire he bad to di- 

flinguifti himfelf in the knowledge of monumental hi- 

ftory, drew him to another fort of fcience, in which few 

men at that time exerted themfelves. He pafled whole 

-days among the infcriptions which are to be found at 

Rome, and acquired foon the reputation of a great an¬ 

tiquary. Having hence formed within himfelf the moft 

exalted notions of the juftice, liberty, and ancient gran¬ 

deur of the old Romans, words be was perpetually re¬ 

peating to the people, he at length perfuaded not only 

Inmielr, but the giddy mob his followers, that he Ihould 

Rienzi, 

r , .. tucin lcnarateiy ; 
a.tmyards, when he thought he had firmly attached a 

lufficient number to 1ns interell, he affembled them to¬ 

gether, and reptefented to them the deplorable ftate of 

the city, over-run with debaucheries, and the incapaci- 

ties of their governors to corred or amend them. As 

a neceffary foundation for the enterprife, he gave them 

an infight into the immenfe revenues of the apoffolic 

chamber He demonftrated, that the Pope could, only 

at the rate of fourpence, raife a hundred thoufand flo- 

rius 
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Vihntl tins by firing, as much by fait, and as much more by 

J the culloms and other duties. ^ As for the reft, faid he, 

I would not have you imagine that it is without the 

Pope’s confent I lay hands on the revenues. Alas ! 

how many others in this city plunder the effe&s of the 

church contrary to his will! 
By this artful lie, he fo animated his auditors, that 

they declared they would make no fcruple of fecuring 

thefe treafures for whatever end might be moft conve¬ 

nient ; and that they were devoted to the will of him their 

chief. Having obtained fo much, to fecure his adhe¬ 

rents from a revolt, he tendered them a paper, fyper- 

fcribed, “ an oath to procure the good eftablifhment 

and made them fubfcribe and fwear to it before he dif- 

miffed them. By what means he prevailed on the Pope’s 

vicar to give a tacit fan&ion to his proved, is not cer¬ 

tainly known ; that he did procure that fan Sion, and 

that it was looked on as a mafterpiece of policy, is ge¬ 

nerally admitted. “ The 20th of May, being Whit- 

fun day, he fixed upon to fan&ify in fome fort his en- 

terprife ; and pretended, that all he a&ed was by parti¬ 

cular infpiration of the Holy Ghoft. About nine, he 

came out of the church bare-headed, accompanied by 

the Pope’s vicar, furrounded by an hundien armed men. 

A vaft crowd followed him with fhouts and acclama¬ 

tions.” The gentlemen confpirators carried three 

ftandards before' him, on which were wrought devices, 

infinuating, that his defign was to re-eitabhfh liberty, 

juftice, and pea.ce. In this manner he proceeded di- 

redlly to the Capitol, where he mounted the roftrum ; 

and, with more boldnefs and energy than ever, expa¬ 

tiated on the miferies to which the Romans were redu¬ 

ced : at the fame time telling them, without hefitation, 

“ that the happy hour of their deliverence was at length 

come, and that lie was to be their deliverer, regardlefs of 

thedangers he was expofed to for the fervice of the Holy 

Father and the people’s fafety.” After which, he or¬ 

dered the laws of what he called the good eftablifhment 

to be read : “ affured that the Romans would refolve to 

obfcrve thefe laws, he engaged in a fhort time to re-efta- 

blifh them in their ancient grandeur.” 
The laws of the good eftablifhment promffed plenty 

and fecurity, which were greatly wanted ; and the hu¬ 

miliation of the nobility, who were deemed common 

oppreffors. Such laws could not fail of being agree¬ 

able to a people who found in them thefe double ad¬ 

vantages ; wherefore, “ enraptured with the pleafing 

ideas of a liberty to which they were at prefent ftran- 

gers, and the hope of gain, they came moft zealoufly- 

in to the fanaticifm of Rienzi. They refumed the pre¬ 

tended authority of the Romans ; they declared him 

fovereign of Rome 5 and granted him the power of life 

and death, of rewards and punifhments, of ena&mg and 

repealing the laws, of treating with foreign powers ; in 

a word, they gave him the full and fuprcme authority 

over all the extenfive territories of the Romans. 
Rienzi, arrived at the fummit of his wifhes, kept at a 

great diftance his artifice : he pretended to be very un¬ 

willing to accept of their offers, but upon two condi¬ 

tions ; the firft, that they fhould nominate the Pope’s 

vicar (the Bifhop of Orvieto) his copartner; the Se¬ 

cond, that the Pope’s confent fhould be granted him, 

which (he told them) he flattered himfelf he fhould ob¬ 

tain. “ On the other hand, he hazarded nothing in 

thus making his court to the Holy Father; and, on 

Suppl. Vol. II. Part II. 
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the other, he well knew, that the Bifhop of Orvieto 

would carry a title only, and no authority. d he people 

granted his requeft, but paid all the honours to him s 

he poffeffed the authority without reftridion ; the good 

Bifhop appeared a mere fhadow and veil to his enter- 

prifes. Rienzi was feated in his triumphal chariot, like 

an idol, to triumph with the greater fplendour. He 

difmiffed the people replete with joy and hope. He 

feized upon the palace, where he continued after he had 

turned out the fenate ; and, the fame day, lie began to 

dictate his laws in the Capitol.” This ele&ion, though 

not very pleafing to the Pope, was ratified by him ; 

neverthelefs, Rienzi meditated the obtaining of a title, 

exclufive of the papal prerogative. Well verfed in the 

Roman hiftory, he was no ftranger to the extent of the 

tribunitial authority j and as he owed his elevation to 

the people, he chofe to have the title of their magi- 

ftrate. He allied it, and it was conferred on him and 

his copartner, with the addition of deliverers of their 

country. Our adventurer’s behaviour in his elevation 

was at firft fuch as commanded efteem and refped, not 

only from the Romans, but from all the neighbouring 

ftates. But it is difficult for a perfon of mean birth, 

elevated at once, by the caprice of fortune, to the moft 

exalted ftation, to move rightly in a fphere wherein lie 

muft breathe an air he has been uuaccuftomed to. Ri¬ 

enzi afeended by degrees the fummit of his fortune. 

Riches foftened, power dazzled, the pomp of his caval¬ 

cades animated, and formed in his mind ideas adequate 

to thofe of princes born to empire. Hence luxury in¬ 

vaded his table, and tyranny took pofTcffion of his heart. 

The Pope conceived his defigns to be contrary to the in. 

terefts of the holy fee ; and the nobles, whofe power it 

had been his conllant endeavours to deprefs, confpired 

againft him : they fueceeded ; and Rienzi w?? forced to 

quit an authority he had pollened little more than fix 

months. It was to a precipitate flight that he was in¬ 

debted, at this jundure, for his life; and to different 

difguifes for his fubftqucnt prefervation. 
Having made an ineffedual effort at Rome, and 

« not knowing where to find a new refource to carry 

on his defigns lie took a moft bold ftep, conformable 

to that rafiniefs which had fo often affitted him in his 

former exploits. He determined to go to Prague, to 

Charles king of the Romans, whom the year before he 

had fummoned to his tribunal,” and who, lie forefaw. 

would deliver him up to a Pope highly iucenfed agaiutl 

him. He was accordingly foon after fent to Avignon, 

and there thrown into a priton, where he continued 
years. The divifjons and di tin 1 ounces in Itnl^, 

occafioned by the number of petty tyrants that had 

eftablithed themfelves in the eccleiiailieal territories, aivi 

even at Pvome, occafioned his enlargement. Innocent 
VI. who fueceeded Clement in the papacy, fenlible 

that the Romans ftill entertained an affection for our 

hero, and believing that his chaftifement would teach 

him to ad with more moderation than he had formerly 

d,»ne, as well as that “ gratitude would oblige him, for 

the remainder of his life, to preferve an inviolable at- 

tachment to the holy fee (by whofe favour he fhould be 

re-eftabliffitd 1,” thought him a proper inffnnnent to 

affift his defign of reducing thofe other tyrants; and 

therefore, not only gave him his liberty, but alfo ap¬ 

pointed him governor and fenatoi of Rome. He met 

with many obilacles to the affumption of this newly- 
2 0 granted 

Rienzi. 
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all which, by cunning and refolu- year 1646, though the book was not published till the granted authority ; 

Han lines t^on> at length overcame. But giving way to his 
-y- paffions, which were immoderately warm, and inclined 

him to cruelty, he excited lb general a refentment again/t 

him that he was murdered Odober 8. 1354. 

“ Such was the end of Nicojas lvienzi, one of the 

moll renowned men of the age ; who, after forming a 

confpiracy full of extravagance, and executing it in the 

fight of almoll the whole world, with fueh fucccfs that 

he became fovereign of Rome ; after carding plenty, 

judice, and liberty, to fiouriffi among the Romans ; af¬ 

ter protecting potentates, and terrifying fovereign prin¬ 

ce;; after being arbiter of crowned heads; after re- 

edabli/hing the ancient majefly and power of the Ro¬ 

man republic, and filling all Europe with his fame du¬ 

ring the feven mouths of liis full reign; after having 

compelled his mailers themfelves to confirm him in the 

authority he had ufurped againll their intercils—fell at 

length at the end of his fecund, which lalled not four 

months, a facrifice to the nobility whofe ruin he had 

vowed, and to thofe vad projects which his death pre- 

• Biog. D/tf.vented him from putting into execution 

new edit. If the reader perceive any thing fnnilar at prefent to 

the rife of this wonderful man to fovereign authority, 

he may perhaps confole himfelf with the hope that the 

modern conful will in all probability fall like the mo¬ 

dern tribune. Both rofe by difplays of the mod daring 

courage ; the alfociates of both were prieds, who in 

the adual exercife of government were cyphers ; both 

promifed liberty and plenty to the people whom they 

ruled with abfolute fway ; and both have trampled up¬ 

on the order of nobility. 

RING, in adronomy and navigation, an indrument 

ufed for taking the fun’s altitude, &c. It is ufually of 

brafs, about nine inches diameter, fufpended by a little 

fwivel, at the didance of 45°, from the point of which 

is a perforation, which is the centre of a quadrant of 

90° divided in the inner concave furface. To ufe it, 

let it be held up by the fwivel, and turned round to the 

fun, till his rays, falling through the hole, make a fpot 

among the degrees, which marks the altitude required. 

This indrument is preferred before the adrolabe, be- 

caufe the divifrons are here larger than on that indru¬ 
ment. 

ROBERVALLIAN li nes, a name given to cer¬ 

tain lines ufed for the transformation of figures ; thus 

called from their inventor Roberval, an eminent French 

mathematician, who died in 1675, aged 76 years. 

Thefe lines bound fpaces that are infinitely extended 

in length, which are neverthelefs equal to other fpaces 
that are terminated on all fides. 

The Abbot Gallois, in the Memoirs of the Royal 

Academy, anno 1693, obferves, that the method of 

transforming figures, explained at the latter end of Ro- 

berval’s Treatife of Indivifibles, was the fame with that 

afterwards published by James Gregory, in his Geomc- 

tria Un roe rfills, and alfo by Barrow in his Lediones 

Geometric<e ; and that, by a letter of Torricelli, it 

pears that Roberval was the inventor of this manner of 

transforming figures, by means of certain lines, which 

Torricelli therefore called Rcbervalliati lines. He adds, 

that it is highly probable that J. Gregor}’ fird learned 

the method in the journey he made to Padua in 1668, 

the method itfelf having been known in Italy from the 

year 1692. 

This account has been, we think, completely refu-' 

ted by David Gregory in his vindication of his uncle, 

published in the Philofophical Tranfadions of 1694. 

The Abbot, however, rejoined in the Memoirs of the 

French Academy of 1703 ; and it is but fair to obferve, 

that Dr Hucton, fpeaking of the controverfy, expreffes 
himfelf as if he thought it undecided. 

ROCKET (fee EncycL vol. xvi. p. 316.) is alfo a 

weapon of war much employed in the countries of 

Hindodan, combining with the miffile power of the 

javelin the impulfe of gun-powder. From the force 

and irregularity of its motion, the rocket is not eafily 

avoided, and, when thrown in numbers, it often makes 

very confiderable havoek in an army. It confids of a 

tube of iron, about eight inches long, and an inch 

and a half iri diameter, clofed at one end : it is filled 

in the fame way as an ordinary fky.rocket, and fixed to 

a piece of dout bamboo, from three to five feet long, 

the head of which is armed with a heavy iron fpike. 

At the extremity of the tube, which points towards the 

fhaft of the weapon, is the match ; and the man who 

ufee it, placing the butt end of the bamboo upon his 

foot, points the fpiked end in the dirtdion of the ob- 

jedl to which he means to throw it, and fetting fire to 

the fuze, pitches it from him, when it flies with great 

velocity ; and, on drikiug the ground by a bounding 

horizontal motion, ads with an almod certain effed in 

fraduring the legs of the enemy. When a fhower of* 

rockets falls among a body of cavalry, it feldom fails 
to throw them into confufion. 

RODNEY (Lord). In our (hort fketch of the life 

of that gallant officer (EncycL), we mentioned with re¬ 

gret our not having heard of any monument being erect¬ 

ed to his honour injifs native country. We have fince 

learned that there is a pillar upon the Brythen in Shrop- 

ffiire, which was ereded to his memory’ long before the 
publication of our article. 

Having this great man again under our notice, we. 

infert with pleafure the following extra# of a letter, 

which we received from an obliging correfpondent foon 

after the publication of the volume which contains our; 

biographical /ketch of the Admiral: Whatever were. 

Rodney’s merits as a naval commander (fays our cor-, 

refpondent), there is a more brilliant part of his cha- 

rader which you have entirely negleded. Prior to his 

fuccefs againft the Spanifh Admiral Don Langara, the 

Englifh, who had the misfortune to become prifoners 

of war to the Spaniards, were treated with the greated 

inhumanity, and it required more than a common 

drength of conditution to exid for any length of time 

in a Spanifh pnfon. When the Spanifh admiral fell 

into the hands of Rodney, he, his officers and feamen, 

expeded to meet with the fame treatment they had al¬ 

ways in Aided, and which they would have indided on, 

Rodney, his officers, and feamen, had the Spaniards 

been the vidors; but, to their furprife, they found in. 

Admiral Rodney (and, of courfe, in all that were under 

his command) a man who fympathifed in their misfor¬ 

tune, who minidered to their neccffitres, and by a hu¬ 

mane and polite behaviour to his prifoners, made ari, 

impreffion on the minds of the Spaniards, which could 

not but have its effed in mitigating the fufferings o£ 

Rocket, 
Rodney. 
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Roebuck, the Englifh in Spanilh prifons : but he did not flop 

—v——' |iere . he took an opportunity, when their minds were 

expanded by gratitude (and in a flate to receive the full 

force of fuch a reprefentation), to reprefent to them the 

miferable condition of his countrymen who were pri- 

foners in Spain, and obtained a promife (which, l be¬ 

lieve, was punctually performed), that Engliftimen, 

when prifoners in Spain, fhould be made as comfortable- 

as their fituation would admit of. This was a piece of 

ferviee to his country which furely merits to be record, 

ed, and which will exalt him as much in the opinion of 

good men as the mod brilliant difplay of courage, which fis a quality as frequently difeovered in the favage as in 

the cultivated mind.” 
ROEBUCK (John, M. D.), was born at Sheffield 

in Yorkfhire in the year 1718. His father was a con- 

fiderable manufacturer and exporter of Sheffield goods, 

who by his abilities and induftry had acquired a compe¬ 

tent fortune. John, his eklelt foil, the fubjeft of this 

memoir, was intended by his father for carrying on his 

own lucrative bufinefs at Sheffield ; but was, from his 

early youth, irrefiitibly attached to other purfuits, more 

calculated to gratify his ambition, and give fuller play 

to his powers. Notwithftanding this difappointment in 

his favourite objeft, his father had liberality enough to 

encourage his riling genius, and to give him all the ad¬ 

vantages of a regular education. 
After he had gone through the ufual courfe of the 

grammar fchool at Sheffield, both his father and mo¬ 

ther being drift diflenters, they placed their fon for 

fome years under the tuition of the late Dr Doddridge, 

who was at that time mader of an academy at North¬ 

ampton, and had'judly acquired high reputation among 

the didenters, both as a divine and as an indruftor of 

youth. Under the Doftor’s care Mr Roebuck made 

great proficiency, and laid the foundation of that claffi* 

cal tade and knowledge for which he was afterwards 

eminently didinguifhed. It would appear that Dr 

Doddridge had been much pleafed with the ardour and 

enthufiafm, in the purfuit of knowledge, difeovered by 

his pupil ; for Mr Roebuck, in an after period of his 

life, ufed frequently to mention the fubjefts of conver- 

fation and inquiries of various kinds, in which the Doc¬ 

tor had engaged him. It was during his refidence at 

this academy that he contracted an intimate acquaint¬ 

ance with his fellow-ftudents, Mr Jeremiah Dyfon, af¬ 

terwards much known in the political world, and Mr 

Mark Akenfide, fterwards Dr Akenfide, which termi¬ 

nated only with their lives. 
From the academy at Northampton he was fent to 

the univerfity of Edinburgh, where he applied to the 

fludy of medicine, and particularly to that of chemiftry, 

which about that time began to attraft fome attention 

in Scotland. While he refided there he diftinguifhed 

himfelf much among his fellow-ftudents, in their literary 

focieties and converfations, by great logical and meta- 

phyfical acutenefs, and by great ingenuity and refource 

in argumentation. The late fagacious Dr Potterfield, 

to whom he had been introduced, obferved and encou¬ 

raged his riling genius, and was greatly inllruniental in 

promoting his improvement. There, too, he formed an 

intimate acquaintance with Mr Hume, Mr Robertfon, 

afterwards Dr Robertfon, Mr Pringle, afterwards Lord 

Alemoor, and feveral other perfons of literary. emi¬ 

nence ; a circumltance which produced in his mind a 
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partiality ever afterwards in favour of Scotland, and Roabu*. 

contributed not a little to his making choice of it lor * 

the chief field of his future exertions and induftry. 

After Mr .Roebuck had gone through a. regular 

courfe of medical education at Edinburgh, being now 

determined to follow the pra6U.cc of phyfie, he next 

fpent fome time at the univerfity of Leyden, then in 

high reputation as the firit fchool of medicine in Lu- 

rope. There, after the ufual refidence and courfe of 

trials, he obtained a degree in medicine ; and his diplo¬ 

ma, dated 21ft February ,‘743, has affixed to it the re- 

fpeftable names of Mufchenbroek, Ofterdyk, Van Roy- 
en, Albinus, Gaubius, See. He left Leyden, after ha¬ 

ving vifited fome part of the north of Germany, about 

the end of the year. 
Soon after his return from the continent, fome cir- . 

cum ft a nee 8 induced Dr Roebuek to. fettle as a phyii- 

cian at Birmingham. Before that time, Birmingham 

had begun to make a rapid progrefs in arts, manufac¬ 

tures, and population ; and by the death of an aged 

phyfician, an opening was prefented to him, which af¬ 

forded an immediate profpeft of encouragement in that 

line. His education, talents, and interelfing manners, 

were well calculated to promote his fuecefs as a phyfi¬ 

cian. He accordingly met there, at a period more ear¬ 

ly than he expefted, with great encouragement ; and 

was foon diftinguifhed, in that town add the country 

adjacent, for his /kill, integrity, and charitable compal- 

fion, in the difeharge of the duties of his profeffion. 

It appeared, however, foon after his refidence was 

fixed at Birmingham, that his lhidies and induftry were 

turned to various objects befide. thole of his profeffion. •. 

Strongly attached to the riling feier.ee of chemiftry, he 

conceived high views of extending its ufefulnefs, and of 

rendering it fubfervient to the improvement of arts and 

manufactures. With this view he fitted up a fmall la¬ 

boratory in his own lioufe, in which he fpent every mo¬ 

ment of his time which he could fpare from the duties 

of his profeffion. There, in the true fpirit of his great 

mafter Lord Bacon* of whofe pliilofophy he was an ar¬ 

dent admirer, lie carried on various chemical proeeffes of 

great importance, and laid the foundation of his future 

projefts on well tried and well digefted experiments. 

The fiiit efforts of his genius and induftry, thus di- 

refted, led him to the difeovery of certain improved 

methods of refining gold and iilver, and particularly to 

an ingenious method of collecting the fmaller particles 

of thefe precious metals, which had been formerly loft 

in the practical operations of many 01 tne manufactu¬ 

rers. By other chemical procefles, carried 011 about the 

fame time in his little laboratory, he difeovered alfo im¬ 

proved methods of making fublimate hartftiorn, and 

fundry other articles of equal importance. After ha¬ 

ving received full fatisfaftion from the experiments .up¬ 

on which fuch difeoveries and improvement were found¬ 

ed, he next digefted a plan for rendering them benefi¬ 

cial to himfelf, and ufeful to the public. A great part 

of his time being (till employed in the duties of his pro¬ 

feffion, lie found it neceflary to conned himfelf with 

fome perfon in whom he could repole confidence, and 

who might be, in other refpefts, qualified to give him 

fupport and affiftance in carrying on his intended efta- 

blifhments. With this view, he chofe as his affociate 

Mr Samuel Garbet of Birmingham ; a gentleman well 

qualified, by his abilities, aftivity, and enterprifing fpi- 

3 O 2 rit. 
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Roebuck, rit, for bearing his part in their future undertakings. 
“~v- The firfl project was the eftablifhment of an extenfive 

laboratory at Birmingham, for the purpofes above men¬ 
tioned ; which, conduced by Dr Roebuck’s chemical 
knowledge, and Mr Garbet’s able and judicious ma¬ 
nagement, was productive of many advantages to the 
manufacturers of that place, and of fuch emolument to 
themfelveS, as contributed greatly to the boldnefs of 
their future projects. That laboratory lias, ever fince 
that time, continued at Birmingham, and is dill con¬ 
duced by Mr Garbet. Dr Roebuck, long before his 
death, had given up his infereft in it. 

About this time, in 1747, the Doctor married Mifs 
Ann Roe of Sheffield, a lady of a great and generous 
fpirit, whofe temper and difpofition equally fitted her 
for enjoying the profperous circum(lances of their early 
life, and for bearing her equal fhare of th6fe anxieties 
and difappointments in bufinefs which (haded, but did 
not obfeure, the later period » f their lives. 

Dr Roebuck’s unrernitted perfeverance in his chemi¬ 
cal ftudies, together with the fnccefs that attended them, 
led him, ftep by (tep, to other refearches of great pub¬ 
lic and private benefit. 

The extenfive ufe of the vitriolic (fulphuric) acid in 
chemiitry, and the profpeCt of its application to fome of 
the mechanic arts, had produced a great demand for that 
article, and turned the attention of chemills to various 
methods of obtaining it. The late Dr Ward had ob¬ 
tained a patent for making it; and though the fub- 
ftances from which it might be obtained, as well as cer¬ 
tain methods of obtaining it, had been known to others, 
and particularly pointed out by Lemery the Elder, and 
by Glauber, yet Dr Ward was the fird, it is believed, 
who eftablifhed a profitable manufacture upon the dif- 
covery. Much, however, was wanting to render the 
acid of univerfal ufe in chemiftry, and of extenfive uti¬ 
lity in tlje arts, where great quantities of it were re¬ 
quired. The price of it was high, arifing from the 
great expence of the glafs veffels, which were made ufe 
of by Dr Ward in procuring it, and the frequent acci¬ 
dents to which they were liable in the procefs. 

Dr Roebuck had been for fome time engaged in ma¬ 
king experiments with a view to reduce the price, and 
at length difeovered a method of preparing it, by fub- 
ftituting, in place of the glafs veflels formerly nfed, lead 
ohes of a great fize ; which fubftitution, together with 
fundry other improvements in different parts of the 
procefs, completely effected his end. 

After the ntceffary preparations had been made, 
Meffrs Roebuck and Garbet ellabliflted a manufacture 
of the oil of vitriol at Preftonpans, in Scotland, in the 
year 1749. This eftablifhment not a little alarmed Dr 
Ward, who attempted to defeat their plan, by taking 
out a patent for Scotland, in addition to the one he had 
formerly obtained. In this attempt he failed. Dr Roe¬ 
buck’s difeovery was found not to come within the fpc- 
cification of Dr Ward’s patent. 

The Preftonpans company, convinced that patents 
are of little avail in preferving the property of uevv in¬ 
ventions or difeoveries, in conducting their vitriol works 
reiolved to have recourfe to the more effectual methods 
of concealment and feerecy. By that method they were 
enabled to preferve the advantages of their ingenuity 
and induftry for a long period of years, and not only 
ferved the public at a much cheaper rate than had ever 

been done formerly, but, it is believed, they realized, in Roebuck, 
that manufacture, a greater annual profit from a fmaller 
capital than had been done in any fimilar undertaking. 
The vitriol work is (till carried on at Preftonpans ; but 
long before Dr Roebuck’s death, he was obliged to 
withdraw his capital from it. 

About this time Dr Roebuck was urged, by fome 
of his friends, to leave Birmingham, and to fettle as a 
phyfician in London, where his abilities might have had 
a more extenfive field of exertion. He had been early 
honoured with the acquaintance of the late Marquis of 
Rockingham, who, as a lover of arts, had frequently 
engaged him in chemical experiments at Rockingham- 
houfe. It was there, alfo, he became acquainted with 
the late Sir George Saville, and with fevered other per- 
fons of rank and influence. His old friend and fchool- 
fellow Mr Dyfon, too, by this time, had acquired con- 
fiderable name and influence, and preffed him much to 
take that ftep. Under fuch patronage, and with the 
energy of fuch talents as Dr Roebuck poffcffed, there 
could be little doubt of his foon arriving at an eminent 
rank as a phyfician in London. But the chemical con¬ 
cerns, with which he was at that time deeply occupied, 
holding out to him a profpeCt of a richer harveft, deter¬ 
mined him to give up the praCtice of medicine altoge¬ 
ther, and to fix his refidence for the greateft part of the 
year in Scotland. 

The fuccefs of the eftablifhment at Preftonpans, 
which had far exceeded their expectation, enabled the 
DoCtor and his partner Mr Garbet to plan and exe¬ 
cute other works of ftill greater benefit and public uti¬ 
lity. In the profecution of his chemical ftudies and ex¬ 
periments, Dr Roebuck had been led to bellow great 
attention on the procefTes of fmelting iron-done, and 
had made fome difeoveries, by which that operation 
might be greatly facilitated, particularly by ufing pit- 
coal in place of charcoal. Mr William Caddell of Cock- 
enzie, in the neighbourhood of Preftonpans, a gentle¬ 
man earnellly intent upon promoting manufactures in 
Scotland, had, for feveral years, laboured, without 
much fuccefe, in eftablifhing a manufacture of iron ,• a 
circumftance which may have probably contributed to- 
turn Dr Roebuck’s attention more particularly to that 
fubjeCL As the capital which he and his partner Mr 
Garbet could appropriate for carrying on the iron ma¬ 
nufacture was not equal to fuch an undertaking, and 
chiefly depended upon the profits of their other works, 
their full intention was to attempt a fmall eftablifhment 
of that kind in the vicinity of their vitriol works at 
Preftonpans. But the flattering profpeCts of fuccefs, 
arifing from a courfe of experiments which Dr Roe¬ 
buck had lately made, encouraged them to extend their 
plan, and to projeCt a very extenfive manufactory of 
iron. A fufficient capital was foon procured, through 
the confidence which many of their friends repofed in 
their abilities and integrity. In faCt, the eftablifhment 
which they made, or rather the capital which gave it 
exiftence, was the united capital of a band of relations 
and friends, who trufted to Dr Roebuck and Mr Gar¬ 
bet the management of a great part of their fortune. 
When all previous matters had been concerted refpeCt- 
ing their intended eftablifhment, the chief exertions of 
chemical and mechanical (kill, neceffary in the execu¬ 
tion, were expeCted from Dr Roebuck. It fell to his 
fhare alfo to fix upon the beft and moft favourite fitircr- 

tion 
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B.cet>uck. tion for ereftmg their intended works. With that view 

-'Dr Roebuck examined many different places in Scot¬ 

land, particularly tiiofe on both Tides of the Frith of 

Forth ; and after a careful and minute comoarifon ot 

their advantages and difadvantages, he at length made 

choice of a fpot on the banks of the river Carron as the 

moft advantageous fituation for the eftabliffiment of the 

iron manufadure. There he found they could eafily 

command abundance of water for the neceffary machine¬ 

ry ; and in the neighbourhood of it, as well as every¬ 

where both along the north and fouth coafts of the 

Frith, were to be found inexhauftible quarries of lron- 

ftone, limeffonc, and coal. From Carron, alfo, they 

could eafily tranfport their manufactures to different 

countries by fea.^ The communication with Glafgow 

at that time by hnd carriage, which opened up to them 

a ready way to the American market, was fhort and 

cafy. 
Many other things, that need not be here enumera¬ 

ted, fell to Dr Roebuck’s fhare in preparing and pro¬ 

viding for the introduction of this new manufacture in¬ 

to Scotland, particularly with refpeCt to the planning 

and ereCtion of the furnaces and machinery. . To infure 

fuccefs in that department, nothing was omitted which 

ability, induftry, and experience could fuggeft. With 

this view, lie called to his affiftance Mr Smeaton, then 

by far the firft engineer in England. It was from him 

he received plans and drawings of the water-wheels and 

blowing apparatus, which, notwithftanding all the me¬ 

chanical improvements which have been made fince, re¬ 

main unrivalled in any of the other iron-works ereCted 

an Britain. This was the firft introduction of Mr Smea¬ 

ton into Scotland, and was the occafion of various other 

difplays of the fkill and experience of that celebrated 

engineer in that part of the ifland. With the faine 

view, and to the fame effeCt, in a future period of his 

operations, he employed Mr James Watt, then of Glaf¬ 

gow, and had the merit of rendering that inventive ge¬ 

nius, in the mechanical arts, better known both in this 

country and in England. 
The neceffary preparations for the eftabliffiment of 

the iron works at Carron were finifhed in the end of the 

year 1759; and on the ift January 1760 the lirft fur¬ 

nace was blown ; and in a fhort time afterwards a fe- 

cond was ereCted. 
No period of Dr Roebuck’s life required from him 

more vigorous and laborious exertions than that of the 

eft abbfh men t of the Carron works, and the firft trials 

of the furnaces and machinery. His family and friends 
remember well the ardour and intereft which he difeo- 

vered ; the mceffant labour and watchfulnefs which he 

exerted on that occafion. Every thing was untried, the 

furnaces, the machinery, the materials, the workmen ; 

the novelty of the undertaking in that country, its ex¬ 

tent and difficulty, and the great ftake at iffue, were 

cfrcumftances that muft have occaftoned much ferions 

thought and anxiety to the partner, upon the credit of 

whofe knowledge and experience the work had been 

undertaken. But the Dodor had great powers and 

great refources ; and the firft trial gave fuflicient indi¬ 

cations of future fuccefs. 
For fome time after the eftablifhment of the Carron 

works, Dr Roebuck continued to give his attention and 

affiftance in the general management and fupermtend- 

ance of them, and with him all meafures of future ope¬ 

rations were concerted. During this period, fome al- Roebuck 

terations of great importance were fuggefted by him, 

and carried into effect. By carefully obferving the 

progrefs of fmelting in the furnaces, at firft worked by 

bellows, befides their being fubjeft to various accidents, 

the Do£tor difeovered the neceflity of rendering the 

blaft both ftronger and more equable ; and propofing, 

as a problem to Mr Smeaton, the beft method of effect¬ 

ing that end, that celebrated engineer foon gave the 

plan of a blaft by three or four cylinders, which was af¬ 

terwards tried, and fucceeded even beyond expectation. 

When the bufinefs at Carron funk by degrees into a 

matter of ordinary detail, and afforded lefs fcope for the 

Doctor’s peculiar talents, he was unfortunately tempt¬ 

ed to engage in a new and different undertaking ; from 

the failure of which he fuffered a reverfe of fortune, 

was deprived of the advantages refulting from his other 

works, and during the remainder of his life became fub- 

jeCted to much anxiety and difappointment. 

The eftablifhment of the Carron works, and the in¬ 

tereft Dr Roebuck had in their fuccefs, had naturally 

turned his attention to the ftate of coal in the neigh¬ 

bourhood of that place, and to the means of procuring 

the extraordinary fupplies of it which the iron-works 

might in future require. With the view, therefore, of 

increafmg the quantity of coal worked in that neigh¬ 

bourhood, by an adventure which he thought would al¬ 

fo turn out to his own emolument, he was induced to 

become leffee of the Duke of Hamilton’s extenfive coal 

and fait works at Borrowftounnefs. The coal there 

was reprefented to exift in great abundance, and under¬ 

wood to be of fuperior quality ; and as Dr Roebuck 

had made himfelf acquainted with the moft improved- 

methods of working coal in England, and then not 

pra&ifed in Scotland, he had little doubt of this adven¬ 

ture turning out beneficial and highly lucrative. In this, 

however, he was cruelly difappointed. The opening 

of the principal ftratnm of coal required much longer 

time, and much greater expence, than had been calcu¬ 

lated ; and, after it was opened, the perpetual fuccei- 

fion of difficulties and obftacles which occurred in the 

working and railing of the coal, was fuch as lias been 

feldom experienced in any work of that kind. 'The 

refult was, that after many years of labour and indnf- 

try, there were funk in the coal and fait works at Bor- 

rowftounnefs, not. only his own, and the contiderable 

fortune brought him by his wife, but the regular pro¬ 

fits of his more fuccefsful works; and along therewith, 

what diftreffed him above every thing, great films of 

money borrowed from his relations and friends, which 

he was never able to repay ; not to mention that, from 

the fame caufe, be was, during the lait twenty years of 

bis life, fubjedted to a conftant fucceffion of hopes ami 

difappointments, to a courfe of labour and drudgery ill 

fuited to his tafte and turn of mind, to the irkfome and 

teafing bufinefs of managing and lludying the humours 

of working colliers. But all thefe difficulties his un¬ 

conquerable and perfevering fpirit would have over¬ 

come, if the never-ceaiing demands his coal-works, 

after having exhaufted the profits, had not alfo compel¬ 

led him to withdraw his capital fr>m all his different 

works in fucceffion ; from the refining work at Bir¬ 

mingham, the vitriol work at Preftonpans, the iron¬ 

works at Carron, as well as to part with his intereft in 

the projeft of improving the fteam-engine, in which he 
had 
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_ had become a partner with Mr Watt, die original in- 

ventor, and from which he had reafon to hope for future 
emolument. 

It would he painful to mention the unhappy confe¬ 

rences of this ruinous adventure to his family and to 

himfdf. It cut off for ever the flattering profped which 

they had of an independent fortune, fuited to their edu¬ 
cation and rank in life. It made many cruel encroach¬ 

ments upon the time and occupations of a man wliofe 

mind was equally fitted to enjoy the high attainments 

of fcience, and the elegant amnfements of tafte. As the 

price offo many facrilices, he was only enabled to draw 

from his colliery, and that by the indulgence of his cre¬ 

ditors, a moderate annual maintenance for himfelf and 

family during bis life. At his death, his widow was 

left without any provifion whatever for her immediate 

or future fupport, and without the fmalleft advantage 

fiom the extraordinary exertions and meritorious in- 
duftry of her hufband. 

13r Roebuck had, fome years before his death, been 

attacked by a complaint that required a dangerous chi- 

rurgical operation. That operation he fupported with 

his ufual fpirit and resolution. In a fhort time he was 

reftored to a confidcrable fhare of his former health and 

adivity ; but the effeds of it never entirely left him, 

and feveral (lighter returns of the complaint gradually 

impaired his conftitution. He frill, however, continued, 

till within a few weeks of his death, to vifit his works, 

and to give direction to his clerks and overfeers. He 

was confined to his bed only a few days ; and died on 

the 17th July 1794, retaining to the laft all his facul¬ 

ties, his fpirit and good humour, as well as the great 

interefl which he took, as a man of fcience and reflec¬ 

tion, in the uncommon events which the prefent age has 
exhibited. 

From a man fo deeply and fo conftantlv engaged in 

the detail of a6five bufinefs, many literary' compofitions 

were not to be expe&ed. Dr Roebuck left behind him 

many worts, but few writings. The great objeft which 

he kept invariably in view was to promote arts and ma- 

nufadures, rather than to eftablifh theories or hypothe- 

fes. The few eflays which he left, enable us to judge 

of. wllat mi*ght have been expeded from his talents, 
knowledge, and boldnefs of invention, had not the ac¬ 

tive undertakings in which, from an early period of 

life, he was engaged, and the fatiguing details of bufi- 

nefs, occupied the time for ftudy and invefrigation. A 

comparifon of the heat of London and Edinburgh, read 

in the Royal Society of London June 29, 1775 ; ex¬ 

periments on ignited bodies, tead there 16th Feb. 1776; 

obfervationa on the ripening and filling of corn, read in 

the Royal Society of Edinburgh 5th June 1784—areal! 

the writings of his, two political pamphlets excepted, 

which have been publifhed. The publication of the 

effay on ignited bodies was occafioned by a report of 

fome experiments made by the Comte de BufFon, from 

which the Comte had inferred, that matter is heavier 

when hot than when cold. Dr Roebuck’s experiments, 

made with great accuracy before a committee of the 

Royal Society at London, feem to refute that notion. 

It is the works and eftabhfhments projedted and exe¬ 

cuted by Dr Roebuck, with the immediate and more 

remote effe&s of them upon the induflry, arts, and ma- 

nufacliirers of Scotland, which urge a juft claim to the 

rcfpect and gratitude of his country. This tribute is 
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more due from the difeerning part of mankind, as this 

Ipecies of merit is apt to be overlooked by the bufy or 

the fuperficial, and to fail in obtaining its due reward. 

The c.rcnmftances of Dr Roebuck were, in this refped, 
peculiarly hard : for though, mod certainly, the pro¬ 

jector and author ot new eftablithments highly niViul 
to his country, and every day becoming more fo, he 

«ms, by a train of unfortunate events, obliged to break 

off Ins connection with them, at an unfeaforable time, 

when much was yet wanting to their complete fuccefs : 
and thus he left others in the pofTeffion, not only of the 

lucrative advantages now derived fiom them, but even 

m fome meafurt* of the general merit of the underta¬ 

king, to a confiderable part of which he had the mod 
undoubted claim. 

. eftablifhment of the laboratory at BirmiWharn 
in the year 1747, the fird public exhibition of Dr Roe¬ 

buck s chemical talents, was, at that particular period, 

and in the date of the arts and manufa&ures at that 

time, highly beneficial, and fubfervient to their future 

progrefs : and the continuance and fuccefs of it, in that 

place, 13 a proof of the advantages which many of the 

manufaftureis receive from it. Much had already been 

done, and many improvements made in ai ts and'manu¬ 

factures, chiefly by the fuggedions of that ingenui¬ 

ty and experience which, in the detail of bufinefs, 

might be expeded from the practical artid. Dr Roe¬ 

buck was qualified to proceed a dep farther ; to direct 

experience by principles, and to regulate the mechani- 

cal operation of the artid by the lights of fcience. The 

efledts of that eftablifhment extended, in a particular 

manner, to all that variety of manufactures in which 

gold and filver were required, to the preparinsr of ma¬ 

terials, the Amplifying of the fird deps, to the favinjr 

of expcnce and labour, and to the turning to fome ac¬ 

count what had been formerly lod to the manufacturer. 

It is well known that, while Dr Roebuck .refided at 

Birmingham, fuch was the opinion formed of his che¬ 

mical knowledge and experience by the principal ma¬ 

nufacturers, that they niually confulted him on any new 

trial or effort to improve their feveral manufactures ; 

3i , ren- ^iat P^ace’ they fincerely regretted 
the lofs or that eafy and unreferved communication they 

had with him on the fubjeds of their feveral depart¬ 
ments. r 

On account of fimilar circiimdances, the benefit to 

the public, from the eftablifhment of the vitriol works 

at Piedonpans, in the extention and improvement of 

many of the arts, cannot now be exa&ly afeertained. 
1 lie vitriolic acid is one of the mod active agents in 

cliemidry, and every difeovery which renders it cheap 

and accedible to the cliemid mud be greatly fubfervient 

to the progrefs of that fcience. By the edablifhment 

at I redonpans, the price of that valuable acid was re- 

ouccd from flxteen to four pence per pound. It is to 

Dr Roebuck, therefore, that chemids are indebted for 
being in poffeflion of a cheap acid, to which they can 
have recourfe in fo many proceffes. 

But Dr Roebuck’s objed in the profecution of that 

fcheme, was not fo much to facilitate the chemift’s la- 

boui, as to render that acid, in a much higher degree 

than it had formerly been,. fubfervient to many of the 

practical arts. By rendering the vitriolic acid cheap, 

great ule came to be made of it in preparing the muria¬ 

tic acid, and Glauber’s falts from common falts. Its 

ufe 

Reeling, 
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life has been farther extended to many metallic procef- 

jfcs ; and it has lately been employed in feparating filver 

from the clippings of plated copper, the ufe of which 

\$ very extenfive. 
The projeft and eftablilhment, however, of the iron¬ 

works at Carron, the moft extenfive eftablilhment of 

that kind hitherto in Britain, muft be confidered as Dr 

Roebuck’s principal work. The great and increafing 

demand for iron in the progreffive Hate of arts, manu¬ 

factures, and commerce in Britain, and the great fums 

of money fent every year to the north of Europe for 

t]iat article, turned the attention of chemifts and aitilts 

to the means of promoting the manufacture of iron, 

with the view of reducing the importation of it. No 

perfon has a better founded claim to merit, in this par¬ 

ticular, than Dr Roebuck. The fmelting of iron by 

pitcoal, it is indeed believed, had been attempted in Bri¬ 

tain in the beginning of the lalt century. In the reign 

of James I. feveral patents feem to have been granted 

for making hammered iron by pitcoal, particularly to 

the Hon. Dud Dudley and Simon Starlevant. It does 

not appear, however, that any progrefs had been made 

in the manufa&ure in confequence of thefe patents. In 

later times trials have been made by fo many different 

perfons, and in fo many different places in England, 

nearly about the fame time, that it may he difficult to 

fay where and bv whom the firft, attempt was made, 

particularly as the difcoverers of fucli procelfes wifhed 
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of that kind in Scotland. But the bed, and moft in¬ 

fallible proof of Dr Roebuck’s merit, and of the found 

principles on which thefe works were eftablifhed, is the 

prefent profperous flate of that eftablilhment, the great 

perfection of many branches of their manufactures, and 

particularly the many extenfive and flourifliing iron¬ 

works which have fince been treCled upon the model 

of Carron in different parts of Scotland, at Cleugh, 

Clyde, Muirkirk, and Devon. It cannot be denied 

that all thefe works have fprung from the eftablilhment 

at Carron, and are ultimately founded upon the know¬ 

ledge and experience which have been obtained from 

them ; for feme of the partners, or overfeers of thefe 

new works, and many of the workmen, have been, at 

one time or another, connected with that of Carron. 

Hence, then, it is owing to the projector and promoter 

of the eftablilhment at Carron, that Scotland is, at this 

moment, benefited to the amount of many hundred 

thoufand pounds, in working up the raw materials of 

that manufacture found in the country itfelf, and which, 

previous to that eftablilhment, was of no value what¬ 

ever. Such are the prefent, but fcarcely any idea can 

be formed of the future, advantages to this coui 'ry, 

which may be derived from the extenlion of the iron 

manufacture. About 6c,"OC tons of iron have been 

annually imported into Great Britain for more than 

twenty years pall ; and though there has been for tome 

time about 20,000 tons of bar iron made in Biitain by 

Roebuck* 

TJcll l lCllltll ly do LilC uulu \ ti o ^ r , . . . 1 r FT 1 I-**! 

to conceal the knowledge they had gained as long as pitcoal, yet the foreign imported iron has Inhered little 
they could. But Dr Roebuck was certainly among or no diminution in quantity. I his great coniumption 

the firft who, by means of pitcoal, attempted to. refine 

crude or pig iron, and to make bar iron of it, inftead 

of doing it by charcoal, according to the former prac¬ 

tice : And he was, without all queftion, the perfon who 

introduced that method into Scotland, and firft eft^- 

blifhed an extenfive manufacture of it. It is not meant 

to aferibe to him the foie merit of the eflablifhment at 

Carron. No man was ever more ready than he was to 

do juftice to the abilities and fpirit of his friends and 

partners Meffrs Garbet, Caddell, &c. who firft embark¬ 

ed with him in that great undertaking. Butllill it.may 

be faid with truth, that the original project of the iron¬ 

works at Carron, the chemical knowledge and expe¬ 

rience on which they were founded, the complicated 

calculations which wsre previoufly required, the choice 

of the fituation, the general conduCt and direClion of 

the buildings and machinery, the fuggeftion of many 

occaftonal improvements, together with the removal ot 

many unforeseen obftacles and difficulties, which occur¬ 

red in the infant ftate of that eftablilhment, were, in a 

great meafure, the work and labour of Dr Roebuck, 

Nor can it, with the lcall fhadow of juftice, detraCl from 

his merit, that a larger capital, and greater expence 

than was at firft calculated, have been found neceffary 

of iron, no doubt, is owing to the various improvements 

of late years, and the general extenfion throughout all 

Europe of commerce and the arts. The manufacture 

of iron muft therefore continue to inertafe ; and Scot¬ 

land, abounding everywhere in ironftone, pitcoal, and 

in command of water for machinery, has the profpe6t of 

obtaining the larged fhare of it. 
To the eftablilhment of the Carron works, and to 

the confequences of that eftablilhment, may be aferibed 

alfo the exiftence of other public works in Scotland of. 

great importance and utility. The opening of a com¬ 

munication by water betwixt the Forth and the Clyde 

had long been proje&ed, and frequently the fubjeCt of 

ecuverfation in Scotland, hut nothing in fadl had been 

attempted. The eftablilhment of the iron-works at 

Carron foon called forth fufficient intereft and enter- 

prife to biing about the execution of this grand defign.. 

Some of the partners of the Carron company, forelee- 

ing the advantages they would derive from fveh a com¬ 

munication, propeftd, at their own expence, to execute 

a fmnll canal; and, after taking the preparatory Heps, 

aft u ally applied to Parliament to obtain authority for 

that purpofe. But the project of the fmall canal not 

meeting with the approbation of fome noblemen and Loan was at nrit caicuiaiea, nave uccu iuuhu ucicuaiy ‘“'■“‘“b -- ' r , , 
to bring the works at Carron to their prefent ftate of gentlemen in that part of Scotland, they oppofed the 

perfeftion ; or, that great alterations and improvements bill, and obliged themfelves to execute a gieater canal, 

have taken place, during the courfe of forty years, in which has now been many years Gnilhed, and is found 

a great and progreffive eftablilhment. in all works of to be of the greatefl advantage to the trade andcopi- 

that kind, the expence exceeds the calculation. The merce of Scotland. I he merit of this undertaking is 

undertakers even of the lateft iron-works which have 

been ere&ed, notwithftanding all the advantages ob¬ 

tained from recent experience, will be ready to ac¬ 

knowledge, that, in thefe refpe&s, there is little room 

to blame the original proje&or of the firft eftablilhment 

w ~ .. . . ■ o 
not meant to be aferibed to Dr Roebuck, excepting in 

fo far as it ncceflarily arofe from the eftablilhment of 

the Carron company, of which he was the original*, 

proje&or 5 and it may reafonably be doubted whether, * 

without that eftablilhment, it would have yet taken 
► * place.. 



ROE l 480 ] ROE 
Roebuck, place. Several other canals have fince that time been 

executed in different parts of Scotland, and other very 

important ones are at prefent proje&ed. 

The different eftablifhments which Dr Roebuck made 

at Borrowflounnefs in carrying on the coal and fait 

works there, though ultimately of no advantage to him- 

felf, were attended, during the courfe of thirty years, 

with the moil beneficial effedls upon the trade, popula¬ 

tion, and induflry of that part of Scotland. They were 

the means alfo of adding very confiderably to the pub¬ 

lic revenue. Previous to the time thefe works fell un¬ 

der Dr,Roebuck’s management, they produced no ad¬ 

vantage either to the proprietor, to the adventurers, or 

to the public. But by his mode of conducting them 

upon a more extenfive plan, by opening up new Teams 

of coal, and of better quality, he was enabled to export 

a very confiderable quantity, to increafe the quantity of 

fait, and of courfe the revenue arifing from thefe arti¬ 

cles. In thefe works, and in the management of a 

large farm, Dr Roebuck gave employment to near a 

thoufand perfons at Borrowilounnefs and in the neigh¬ 

bourhood. 

Nor was it folely by the different eftablifhments which 

vhe projeCled and executed, but by many other things 

neceffarily connected with them, that Dr Roebuck’s 

labours were beneficial to Scotland. Along with them 

he may be faid to have introduced a fpirit of enterprife 

and induflry, before that time little known in Scotland, 

which foon pervaded many other departments of labour, 

and gave birth to many other ufeful projeCls. He 

brought from England, then much farther advanced in 

arts and induflry, many ingenious and induftrious work¬ 

men, at great expence, who, by their inflruClions and 

example, communicated and diffufed fkill and know¬ 

ledge to others. At all times Dr Roebuck held out 

liberal encouragement to rifing genius and induftrious 

merit ; and fpared no expence in making trials of im¬ 

provements and difeoveries which were connected with 

the different projeCls and works which he was carry¬ 

ing on. 

Such was the a£live and ufeful life of Dr Roebuck, 

a man of no common caft, who united, in a very high 

degree, a great number of’ folid and brilliant talent6, 

which, even feparately, fall to the lot of but few indi¬ 

viduals. Diftinguifhed by an ardent and inventive mind, 

delighting in purfuit and invefligation, always afpiring 

at fomething beyond the prefent flate of fcience and 

art, and eagerly prefling forward to fomething better or 

more perfect, he thus united energies the moft power¬ 

ful with the moft unwearied and perfevering induflry. 

"To that peculiarity of imagination, fo fitted for feien- 

tific purfuit, which readily combines and unites, which 

Readily preferves its combinations before the eye of the 

mind, and quickly difeovers relations, refults, and confe- 

quences, was added, in his character, great prompti¬ 

tude and firmnefs in decifion. Strongly and early im- 

pvefled with the great importance of applying chemical 

and phyfical knowledge to the,ufeful arts, to the melio¬ 

ration of civil life, he never loft fight of that favourite 

view, and difeovered great boldnefs and refource in the 

means and expedients which he adopted to promote it. 

He was certainly mafler of the beft philofophy of che- 

miflv y known in the earlier parts of his life; and though 

in every ftage of that fcience he marked and underftood 

the progrefs of the difeoveries, yet his numerous avoca¬ 

tions did not permit him to follow them out by experi- Roebuck, 
mental procefles of his own. Upon that, and indeed Roemer. 

aim off upon every fubjeft, his mind readily grafped the " v—J 

moft ufeful and fubftantial points, and enabled him to 

throw out fuch hints and hypotliefes as marked him the 
man of genius. 

During the courfe of a regular education, both at 

Edinburgh and at Leyden, Dr Roebuck ftudied the 

claflic authors with great attention, particularly the hi- 

ftorical and political parts of their works. ^Upon thefe 

fubje&s he had read much, feledled with judgment, and 

was well acquainted with the fa<5ls arid philofophy of 

ancient governments. This tafte he carried with him, 

and improved in every period of his life, and in every 

fituation. It abundantly rewarded him for the earnefl- 

nefs and diligence with which it had been acquired. It 

became his favourite refource, and indeed one of the 

chief enjoyments of his life. PoftefTmg the happy ta¬ 

lent of turning his mind from ferious and fatiguing, to 

elegant and recreating purfuits, it was no uncommon 

thing with him to return from the laboratory or the 

coalpit, and draw relaxation or relief from fome one or 

other of the various ftores of claflical learning. 

# No man was better acquainted with the hiftory of 

his country than Dr Roebuck, or more admired and 

revered the conftitution of its government. By temper 

and education he was a Whig, and at all times entered 

with great warmth into the political difputes and con- 

troverfieu which agitated parties in the different periods 

of his life. If the natural warmth of his temper, and 

his enthufiafm on thefe fubjedls, led him, on fome occa- 

fions, beyond the hounds of candid argumentation, his 

quick fenfe of decorum, and his perfeft habits of good 

manners, produced an immediate atonement, and refto- 

red the rights of elegant and polifhed converfation. 

The general acquaintance which Dr Roebuck had 

acquired with natural and experimental philofophy, to¬ 

gether with his claflical and political knowledge, ren¬ 

dered him an agreeable companion to the learned almofl 

of every department, and procured him the attachment 

and friendfhip of many of the flrft literary charadlers in 

Britain. With his friend Dr Black he lived till his 

death in clofe habits of intimacy; and lie often acknow¬ 

ledged, with much franknefs, the advantages which he 

derived in his various purfuits, from a free and unrefer- 

ved communication with that eminent chemift. 

The amiable difpofitions of fenfibility, humanity, and 

generofity, which ftrongly marked his chara&er in the 

general intercourfe of fociety, were peculiarly preferved 

and Cxercifed in the bofom of his family, and in the 

circle of his friends. In the various relations of hufband, 

father, friend, or mafter, and in the difeharge of there- 

fpe£live duties arifing from them, it would not be cafy 

to do juft ice to his charadler, or to determine in which 

of them he moft excelled ; nor inuft it be forgot, for it 

refledled much honour on his benevolent heart, that his 

workmen not only found him at all times a kind and 

indulgent mafter, but many of them, when their cir- 

cumftances required it, a fkilful and compaflionate phy- 

fician, who cheerfully vifited the humbleft recedes of 

poverty, and who attached them to his fervfce by mul¬ 
tiplied a6ls of generofity and kindnefs. 

ROEME'R (Olaus), a noted Danifh aftronomer 

and mathematician, was born at Arhufan in Jutland, * 

1644 5 and at 18 years of age was fent to the univerfity 

of 
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Roemer, of Copenhagen, He applied affiduoufljr to the ftudy of 
Rollock. the mathematics and aftronomy, and became fo expert 

’V—fn thofe fciences, that when Picard was fent by Louis 

■the XIV. in 1671, to make obfervations in the north, 

he was greatly furprifed and pleafed with him. He en¬ 

gaged him to return with him to France, and had him 

prefented to the king, who honoured him with the dau¬ 

phin as <a pupil in mathematics, and fettled a penfion up¬ 

on him. He was joined with Picard and Caffini, in 

making aftronomical obfervations ; and in 1672 he was 

admitted a member of the Academy of Sciences. 

During the ten years he refided at Paris, he gained 

great reputation by his difeoveries ; yet it is faid he com¬ 

plained afterwards, that his coadjutors r3n away with 

the honour of many things which belonged to him. 

Here it was that Roemer, firft of any one, found out 

the velocity with which light moves, by means of the 

eclipfes of Jupiter’s fatellites. He had obferved for 

many years, that when Jupiter was at his greateft diftance 

from the earth where lie could be obferved, the emer- 

fions of his firft fatellitc happened conftantly 15 or 16 

minutes later than the calculation gave them. Hence 

he concluded, that the light refleded by Jupiter took 

up this time in running over the excefs of diftance ; and 

confequently that it took up 16 or 18 minutes in run¬ 

ning over the diameter of the earth’s orbit, and 8 or 9 

in coming from the fun to us, provided its velocity was 

nearly uniform. This difeovery had at firft many op- 

pofers ; but it was afterwards confirmed by Dr Bradley 

in the molt ingenious and beautiful manner. 

In 1681 Roemer was recalled to his native country 

by Chriftian the Vth King of Denmark, who made 

him profeffor of aftronomy at Copenhagen. The king 

employed him alfo in reforming the coin and the archi¬ 

tecture, in regulating the weights and meafures, and in 

meafuring and laying out the high roads throughout 

the kingdom ; offices which he difeharged with the 

greateft credit and fatisfadliou. In confequence he was 

honoured by the king with the appointment of chan¬ 

cellor of the exchequer and other dignities. Finally, he 

became counfellor of ftate, and burgomafter of Copen¬ 

hagen, under Frederic the IV. the fucceffor of Chrif¬ 

tian. Roemer was preparing to publifh the refult of 

his obfervations, when he died the 19th of September 

1710, at 66 years of age : but thislofs was fupplied by 

Hurrebow, his difciple, then profeffor of aftronomy at 

Copenhagen, who publifhed, in 4to, 1 753, various ob* 

fervations of Roemer, with his method of obferving, un¬ 

der the title of Bafts jfflronomia.— He had alfo printed 

various aftronomical obfervations and pieces, in feveral 

volumes of the Memoirs of the Royal Academy of 

Sciences at Paris, of the inftitution of 1666, particularly 
vol. 1. and 10. of that colle&ion. 

ROLLOCK (Robert), the firft principal of the 

college of Edinburgh, was the fon of David Rollock of 

Pouhoufe, or, as it is now written, Fowls, in the neigh¬ 

bourhood of Stirling. He was born in 1555; and 

learned the rudiments of the Latin tongue under one 

Mr Thomas Buchanan, who kept, fays Archhifhop 

Spottifvvood, a famous fchool at that time, and was, 

according to Dr Mackenzie, one of the moft eminent 

^grammarians in Scotland. Where Mr Buchanan kept 

his fchool, neither of thefe authors has informed us. 

From fchool Mr Rollock was fent, we know not in 

Suppl. Vol. II. Part II. 

what year, to the univerfity of St Ahdrews, and ad- 

rnitted a Undent in St Salvator’s college. His pro- 

grefs in the fciences, which were then taught, was fo 

great and fo rapid, that lie had no fooner taken his de¬ 

gree of M. A. than he was chofen a profeffor of philo- 

fophy, and immediately began to read lectures in St 

Salvator’s college. This mufl have been at a very early 

period of life ; for he quitted St Andrews in the year 

1583, when, according to Mackenzie, he had taught 

philofophy for, fome time in that univerfity. 

Not long before this period, the magiftrates of Edin¬ 

burgh having petitioned the king to eredt a univerfity 

in that city, he granted them a charter under the great 

feal, allowing them all the privileges of a univerfity ; 

arid the college being built in 1582, they made choice 

of Mr Rollock to be their principal and profeffor of 

divinity. 
At what time he was admitted into holy orders, by 

whom he was ordained, or indeed whether he ever was 

ordained, has been the fubjedl of fome acrimonious con- 

troverfy ; but it is a controverfy which we fhall not re¬ 

vive; for, confidering the manner in which orders were 

then conferred in Scotland, the queftion in debate is of 

very little importance. It is certain that lie became fa¬ 

mous in the univerfity, and among his countrymen in ge¬ 

neral, for his ledlures in theology, and for the perfuafivc 

power of his preaching; for Calderwood affures 11s, that, 

in 1589, he and Mr Robert Bruce, another popular ora¬ 

tor, made the Earl of Bothwel fo fenfihle of his (infill 

and vitious courfes, that, upon the 9th of November, 

his lordfhip humbled himfelf upon his knees in the eaft 

church in the forenoon, and in the high church in the 

afternoon, confeffing before the people, with tears in his 

eyes, his diflblute and licentious life, and promiiing to 

prove, for the future, a ;otlier man. 

In the year 1593, Principal Rollock and others were 

appointed by the ftates of parliament to confer with 

the popifh lords; and in the next year he was one of 

thofe who, by the appointment of the general aftembly 

of the church, met at Edinburgh in the month of May, 

and prefented to his majefty a paper, entitled, The dan¬ 

gers which, through the impunity of excommunicated 

papists, traffickers with the Spaniards, and 

other enemies of the religion and efate, are imminent to the 

true religion profejjed within this realm, his Majefly's per- 

fon, crown, and liberty of this our native country. His 

zeal againft Papifts was indeed ardent; and he feems to 

have adopted that judaical dodtrine, which was embra¬ 

ced in fome degree by all the reformers, that it is the 

duty of the civil magiftrate to punifh idolatry with 

death. 

In the year 1595 he was nominated one of the com- 

mifiioners for the vifitation of colleges. Thefe corn- 

million ers were empowered to vifit all the colleges in 

the kingdom, to inquire*into the dodlrine and life of 

the feveral mailers, the difeipline ufed by them, the 

ftate of their rents and living, and to make their report 

to the next aftembly. 

In 1596, the factious behaviour of fome of the mi- 

nifters having drawn upon them the juft refentment of 

the king, our principal was employed, on account of 

his moderation, to foften that refentment, and to turn 

his majefty's \vr«th againft the Papifs ! In the year 

1597, he was chofen moderator of the General Aftem- 

3 P blf 
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Rollock. bly—the hlghell dignity in the Scottifh church ; and 

---' he had the influence to get feme great abufes redreffed. 

Being one of fourteen minifters appointed by this af- 

fembly to take care of the affairs of the chm*ch, the 

firft thing which he did was to procure an aa of the 

legiflature, reftoring to the prelates their feats in par¬ 

liament. He had here occafion for all his addrefs; for 

he had to reconcile to this meafure, not only fuch of the 

minifters as abhorred all kinds of fubordination in the 

church, but likewife many of the lay lords, who were 

not delighted with the profpedl of fuch affociates in 

parliament as the Scotch prelates were at that pe¬ 

riod (a). 

Though he fpent the greater part of his life in con¬ 

ducting the affairs of the church, we have the autho¬ 

rity of Spottifwood for faying, that he would have pre¬ 

ferred retirement and ftndy. To the buftle of public 

life, efpecially at that period of faction and fanaticifm, 

his feeble conftitution was not equal; and his inclina¬ 

tion would have confined him to his college and his 

library. He was dreadfully afflicted with the ffone ; 

the torments of which he long bore with the fortitude 

and refignation of a Chriftian. He died at Edinburgh 

011 the 28th of February 1598, in the 43d year of his 

age; having exhorted his brethren,with his dying-breath, 

to carry themfelves more dutifully to their gracious 

fovereign. 

His works are, 1. A Commentary on the Firft Book 

of Theodore Beza’s Queftions. 2. A Commentary on 

f St Paul’s Epiftle to the Ephefians, 4to, Edinburgh, 

159°. 3. A Commentary on the Prophet Daniel, 4to, 

Edinburgh, 159*. 4. A Logical Analyfis of St Paul’s 

Epiftle to the Romans, 8vo, Edinburgh, 1594. 5. 

Some Queftions and Anfwers concerning the Covenant 

of Grace and the Sacraments, 8vo, Edinburgh, 1596. 

6. A Treatife of Effectual Calling, 8vo, Edinburgh, 

1597• 7' ^ Commentary on the Epiftles of St Paul 
to the Theffalonians and Philemon, 8vo, Geneva, 1597. 

8. A Commentary upon Fifteen SeleCt Pfalnis, 8vo, 

Geneva, 1598. 9. A Commentary on the Gofpel of 

St John, with a harmony of the Four Evangelifts upon 

the Death, Refurredion, and Afcenfion of Jefus Clirift, 

8vo, Geneva, 1599. 10. Certain Sermons on Several’ 

Places of St Paul’s Epiftles, 8vo, Edinburgh, 1598. 

II. A Commentary upon the Epiftle to the Coloflians, 

8vo, publifhed at Geneva, 1602. 12. A Logical A- 

nalyfis of the Epiftle to the Hebrews, 8vo, Edinburgh, 

1605. 13. A Logical Analyfis of the Epiftle to the 

Galatians, 8vo, London, 1602. 14. A Commentary 

upon the Two Firft Chapters of the Firft Epiftle of St 

Peter, 8vo, London, 1603. 15 and 16. A Treatife 

of Juftifieation, and another of Excommunication, both 

in 8vo, London, 1604. All thefe works, except the 

fermons, are in Latin. That Principal Rollock was 

held in high eftimation in the college over which he 

prefided, is made at lead probable by the following epi¬ 

taph : 

Te RoIIoce, extinfto, Urbs mcejla, Academia mcejla ejl; 

Rt tota excquits Scotia mcejla tuts, 

XJtw in te nobis dederat Reus omnia, in uno 

Te Reus eripuit omnia qua dederit. 

ROSES Otter (or effential oil) of. In the En- 

cyclopadia, under the word Roses, we have given one 

receipt for making this very high-priced perfume ; and 

we ifhall here give another; which, whether it be as ef¬ 

fectual or not, is at leaft fimpler and lefs expenfive. It 

is by an officer who was in the country where the Otter 

is prepared, and who affifted in making it himfelf; and 

is as follows : 

Take a very large glazed earthen or ftone jar, or a 

large clean wooden cafk; fill it with the leaves of the 

flowers of rofes, very well picked, and freed from all 

feeds and (talks-; pour on them as much pure fpring 

water as will cover them, and fet the veffel in the fun, 

in the morning at fun-rife, and let it ftand till the even¬ 

ing, then take it into the houfe for the night ; expofa 

it, in this manner, for fix or feven fucceffive days, and*. 

at the end of the third or fourth day, a number of par¬ 

ticles, of a fine yellow oily matter, will float on the fur- 

face,, which, in two or three days more, will gather in¬ 

to a. feum, which is the otter of rofes. This is taken 

up by fome cotton, tied to the end of a piece of (lick, 

and fqueezed with the finger and thumb into a fmall 

phial, which is immediately well flopped; and this is 

repeated for fome fucceffive evenings, or while any of 

this fine effential oil rifes to the furface of the water.” 

Dr Donald Monro, who communicated this receipt to 

the Royal Society of Edinburgh, fays, that he has been 

informed, that fome few drops of this effential oil have 

more than once been colleCled by diftillation in Lon¬ 

don, in the fame manner as the effential oils of other 

plants. 

ROTA Aristotelica, or Arijlotle's Wheels denotes 

a celebrated problem in mechanics, concerning the mo¬ 

tion or rotation of a wheel about its axis; fo called be- - 

caufe firft noticed by Ariftotle. 

The difficulty is this. While a circle makes.:a.revo¬ 

lution on its centre, advancing at the fame time in a 

right line along a plane, it deferibes, on that plane, a 

right line which is equal to its circumference. .Now if 

this circle, which may be called the deferent, carry 

with it another fmaller circle, concentric with it, like 

the nave of a coach wheel; then this little circle, or 

nave, will deferibe a line in the time of the revolution, 

which (hall be equal to that of the large wheel or cir¬ 

cumference. 

(a)- The conftitution of the Scotch church was, at this period, a ftrange fyftem of inoonfiftency and con tra¬ 

dition. It was, in fat, prefbyterian ; for-ecclefiaftical difeipline was adminiftered then, as at prefent, by kirk- 

feffions, prefbyteries, and general affemblies; and there was not a reformed bifhop in the kingdom. Whether 

provincial fynods were then in life, the writer of this note does not at prefent recollet. The king* however, 

who was meditating the reftoration of epifcopacy^ conferred the eftates, or part of the eflates, belonging to the 

different fees, upon the mod eminent parochial minifters, and dignified them with the title of bifhops ; though it 

does not appear that they had any jurifdition over their brethren ; and though they were certainly not ex ojficiv 

fo much as moderators of the prefbyteries within the bounds of which their churches.were fituated. Thefe were 

the men for whom Mr Rollock e&erted himfelf to obtain feats in the parliament.. 
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cumference itfelf; becaufe its centre advances in a right 

line as fail as th3t of the wheel does, being in reality 

the fame with it. 
The folution given by Ariftotle, is no more than a 

good explication of the difficulty. 
Galileo, who next attempted it, has recoilrfe to an 

infinite number of infinitely little vacuities in the right 

line defcribed by the two circles ; and imagines that 

the little circles never applies its circumference to thofe 

vacuities; but in reality only applies it to a line equal 

to its own circumference ; though it appears to have 

applied it to a much larger. But all this is nothing to 

the purpofe. 
Tacquet will have it, that the little circle, making its 

rotation more flowly than the great one, does on that 

account dcfcribe a line longer than its own circumfe¬ 

rence ; yet without applying any point of its circumfe¬ 

rence to more than one point of its bafe. But this is no 

more fatisfa&ory than the former. 
After the fruitlefs attempts of fo many great men, 

M Dortotis de Meyran, a French gentleman, had the 

good fortune to hit upon a folution, which he lent to 

the Academy of Sciences ; where, being examined by 

Meffrs de Louville and Soulman, appointed for that pur¬ 

pofe, they made their report that it was fatisfa&ory. 

The folution is to this effed : 
The wheel of a coach is only aded on, or drawn in a 

right line ; its rotation or circular motion arifes purely 

from the refillance of the ground upon which it is ap¬ 

plied. Now this refillarice is equal to the force which 

draws the wheel in the right line, inafmuch as it defeats 

that direction ; of confequence the caufes of the two 

motions, the one right and the other circular, are equal. 

And hence the wheel deferibes a right line on the ground 

equal to its circumference. 
As for the nave of the wheel, the cafe is otherwife. 

It is drawn in a right line by the fame force as the 

wheel ; but it only turns round becaufe the wheel does 

fo, and can only turn in the fame time with it. Hence 

it follows, that its circular velocity is lefs than that of 

the wheel, in the ratio of the two circumferences ; and 

therefore its circular motion is lefs than the rectilinear 

one. Since then it neceffarily deferibes a right line equal 

to that of the wheel, it can only do it partly by Hiding 

and partly by revolving, the Hiding part being more or 

lefs as the nave itfelf is fmaller or larger.—Hutton's 

Dictionary. 
ROWNING (John), an ingenious Englifh mathe¬ 

matician and philofopher, was fellow of Magdalen Col¬ 

lege, Cambridge, and afterwards ReCtor of Anderby 

in Lincolnlhire, in the gift of that Society. He was a 

conftant attendant at the meetings of the Spalding So¬ 

ciety, and was a man of a great philofophical habit 

and turn oE mind, though of a cheerful and companion¬ 

able difpofition. He had a good genius for mechani¬ 

cal contrivances in particular. In 1738 he printed at 

Cambridge, A Compendious Syflem of Natural Philo- 

fophy, in 2 vols 8vo ; a very ingenious work, which 

has gone through feveral editions. He had alfo two 

pieces inferted in the Philofophical Tranfadions, viz. 

j. A Defcription of a Barometer, wherein the Scale 

of Variation may be increafed at pleafure ; vol. xxxviii. 

p. 39. And, 2. Diredions for making a Machine for 

finding the Roots of Equations univerfally, with the 

Manner of uling it j vol. lx. p. 240.—Mr Rowning 

3 ] RUT 
died at his lodgings in Carey-ftreet, near Lfncoln’s-Tnn 

Fields, the latter end of November 1771, at 72 years F 

of age. v_ 
Though a very ingenious and pleafant man, lie had 

but an unprotnifing and forbidding appearance : he wa3 

tall, (looping in the fhoulders, and of a fallow down¬ 

looking countenance. 
ROY-Roy an, in Bengal, the chief officer in the re¬ 

venue department, next to the Dewan under the native 

government. 
RUTHERFORD (John, M.D.), one of the il- 

luffrimis founders of the medical fchool in the univerfi- 

ty of Edinburgh, was the fon of the Rev. Mr Ruther¬ 

ford minifter of Yarrow, in the county of Selkirk, 

North Britain. He was born on the tft Auguil 1695, 

and received the rudiments of his education at the pa- 

rifh fchool of Selkirk , where, from his future profi¬ 

ciency, there is every reafon to believe that he made a 

rapid progrefs in the knowledge of the Eatin and 

Gree.k languages. 
After the death of his father, he went to Edinburgh 

in 1708 or 1710, where, in the univerfity, he applied 

himfelf to the ftudy of clafiical literature, mathematics, 

and natural philoiophy. The celebrated Dr Pitcairn 

was then fo highly refpeded for his medical (kill, that 

it is not improbable but that a laudable defire of ob¬ 

taining a portion of fimilar fame may have turned the 

attention of young Rutherford to the ftudy of medi¬ 

cine. Be that as it may, he engaged himfelf appren¬ 

tice to Mr Alexander Nefbit, at that time an eminent 

furgeon in Edinburgh, with whom he remained till 

1716, when he went"to London. There he attended 

fome hofpitals, and the ledures read on anatomy by Dr 

Douglas, on furgery by Andre', and on materia medica 

by Strother. 
After a year’s refidence in London, he returned to 

Edinburgh ; and having fettled his affairs in that city, 

he went to Leyden, whith, from the ledures of Boer- 

haave, was then the moll celebrated medical fchool in 

Europe. In 1719 he went into France, and w'as at 

the end of July in that year admitted to the degree of 

M.D. in the univerfity of Rheims. He paffed the fol¬ 

lowing winter in Paris, chiefly for the fake of Window's 

private demon drat ions in anatomy ; and in 1720 he re¬ 

turned to Britain. 
In 1721 he fettled as a phyfician in Edinburgh; and 

foon afterwards Drs Rutherford, Sinclair, Plummer, 

and Innes, purchafed a laboratory, where they prepa¬ 

red compound medicines. This was an art then but 

little known in Scotland; and as a commercial (pecula¬ 

tion, the laboratory muff therefore have proved very ad¬ 

vantageous to the partners. But they had higher ob- 

jeds in view than commerce. They demonftrated, as 

far as they were then known, the operations of chemii- 

try to a numerous audience ; and foon afterwards, by 

the advice of their old mailer Boerhaave, they extend¬ 

ed their ledures to the other branches of pliyfic. In 

1725 they were appointed joint profeffors in the univer¬ 

fity; where, we believe, each, for fome-time, read lec¬ 

tures in every department of medical fcience, anatomy 

excepted, and carried forward their claffes in rotation. 

The anatomical ledures were read by the elder Monro, 

who had been fettled a year or two before them in E- 

dinburgh, and wliofe eminence in that department h 

known to all Europe. 
3 P 2 .i <0* 
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On the 'death of Dr Innes, a particular branch of 

medical fcience was allotted to each of the other three 

profeffors. Dr Plummer was appointed profeffor of 

chemiftry and materia medica, Dr Sinclair of the infli- 

tutes of phyfic, and Dr Rutherford of the pradlice ; arid 

thus was a regular medical fchool eftablifhed in Edin¬ 

burgh by Monro, Plummer, Sinclair, and Rutherford. 

The le&ures on the inflitutes and pradice of phyfic 

were then, and for many years afterwards, delivered in 

Datin ; and fuch was Dr Rutherford’s command of 

that language, that on every thing conneded with me¬ 

dicine, he talked in it more fluently tharn in the lan¬ 
guage of his country. 

Whether it was any improvement in the mode of me¬ 

dical education in Edinburgh to change the language 

of the ledures from Latin to Englifh, is perhaps more 

than queftionable. We have now difperfed over the 

country a number of illiterate men, pradifmg as fur- 

geons, and even as phyficians, who never could have 

boafted of having gone through a regular courfe o; me¬ 

dical inflrudion, had the ledures continued to be deli¬ 

vered in the language in which they were begun. Fo- 

reigners, too, would not have been under the neceflity 

of learning a new language, before they could enter on 

the ftudies, for the cultivation of which they came to 

Scotland ; and though the medical clafles might not 

have been fo crowded perhaps as at prefent, the indivi¬ 

duals compofing them would have been at leaft as re- 

fpedable. Whether Dr Rutherford reafoned in this 

way we know not ; but he continued to ledure in La¬ 
tin as long as he filled the pradical chair. 

About the year 1748 he introduced a very great im¬ 

provement in the courfe of medical education. Sen- 

fible that abftrad ledures on the fymptoms and the 

mode of treating various difeafes, of which the ftudents 

c +8+ i RUT 
know little but the names, could Scarcely'be'of any'Be¬ 

nefit, he had for fome time encouraged' his pupils to 

bring patients to him on Saturday, when he inquired ' 

into the nature of their difeafes, and preferred for 

them in the prefence of the clafs. This gave rife to 

the courfe of clinical ledures ; the utility of which was 

fo obvious, that it was enaded, by a decree of the fe- 

nate of the univerfity, that no man fhould be admitted 

to an examination for his dodor’s degree, who had not 

attended thofe ledures ; to which an excellent hofpi- 

tal, then lately ereded (fee Edinburgh, in the Ency- 

clop&d'ia), gave the profeflors every opportunity of do¬ 

ing ample juftice. To men who mean to live by the 

pradice of phyfic, and have no inordinate ambition 

to raife their fame by fanciful theories, this is per¬ 

haps the moll valuable courfe of ledures that is given 

in Edinburgh ; and if fo, Dr Rutherford muft he con- 

fidered as one of the greateit benefadors of the medical 
Ichool. 

lo untried theories in phyfic he was indeed no friend; 

and we have heard a favourite and very able pupil of his, 

who knew him well, and refpeded him highly, affirm 

l?1*}’ *P his knowledge, Dr Rutherford retained his pro- 
fefforfhip longer than he otherwife would have chofen 

to do ; merely that he might keep out a fpeculatift, 

whom he knew to be afpiring to the pradical chair. 

Finding at laft in the late Dr John Gregory (fee Gre¬ 

gory, Ency cl.) a fuccefior entirely to his mind, he re- 

figned to him in 1765, after having taught medicine in 

its different departments for upwards of forty years.. 

He lived, after this period, loved by his friends, and 

revered by many eminent phyficians, who had been his 

pupils, till 1779, when he died in Edinburgh, where 

he had fpent the greater part of his life, in the 84th 
year of his age. 

Ruther¬ 
ford. 

C 

Saccharo- O ACCHAROMETER, the name given, by Mr Ri- 
ineter. ^ chardfon of Hull, to an inflrumeiit invented by him 

for afeertaining the value of worts, and the ftrengtli of 

different kinds of malt liquors. In plain Englifh, the 

name fignifies a meafurer of fiueetnefs ; and therefore, if 

etymology were to be attended to, the inflrument 

fhould be employed merely as a meafurer of the fvveet- 

nefs of worts. It is in fa& beft adapted for this pur¬ 

pose, being merely an hydrometer contrived to afeertain 

the fpeeific ‘gravity of worts, or rather to compare the 

weight pf worts with that of equal quantities of the 

water employed in the brewery where the inflrument is 
ufed. 

The principle which fuggefted the invention of the 

inflrument to Mr Richardfon is as follows : The men- 

ffruum or water, employed by the brewer, becomes 

heavier or more denfe by the addition of fuch parts of 

the materials as have been, diffolved or extracted by. 

and thence incorporated with it: the operation of boil- Saccharow 
ing, and its fubfequent cooling, Hill adds to the denfity meter. 

of it by evaporation; fo that when it is fubmitted to the ‘- 

adlion of fermentation, it is more denfe than at any other 
period. 

In palling through this operation of nature, a re¬ 

markable alteration takes place. The fluid no fooner 

begins to ferment than its denfity begins to diminiffi ; 

and as the fermentation is more or lefs perfed, the fer¬ 

mentable matter, whofe acceffion has been traced by 

the increafe of denfity, becomes more or lefs attenuated; 

and in lieu of every particle thus attenuated, a fpiritu- 

ous particle, of lefs denfity than water, is produced: fo 

that when the liquor is again in a ftate of quietude, it 

^ fp much fpecifically lighter than it was before, as the 

a6tion of fermentation has been capable of attenuating 

the component parts of its acquired denfity ; and, in¬ 

deed, were it pra&icable to attenuate the whole, the 

liquor 
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Safttrta, liquor would become lighter or lefs denfe than water ; 
Sahara, becaufe the quantity of fpirit produced from, and occn- 

-Spying the place of the fermentable matter, would dimi- 

nifh the denfity of t(ie water in a degree bearing fome 

proportion to that in which the latter had increated it. 

From thefe fa&s, the reader, who is acquainted with 

hydroftatical principles, will be able to conitruCt a fac- 

charometeV for hinifelf. Brewers who are ltrangers to 

thefe principles, we muft refer to Mr Richardfon’s book 

for details, which our limits permit us not to give. 
SAGITTA, in aftronomy, the Arrow or Dart; a 

conftellation of the northern hemifphere near the eagle, 

and one of the 48 old afterifms. 
SAHARA, or, as it is fometimes written, Zaara, 

the Great Defert, is a vail ocean of fand in the interior 

parts of Africa, which, with the lefter deferts of Bornou, 

Bilma, Barca, Sort, &c. is equal in extent to about one 

half of Europe. If the fand be confidered as the ocean, 

the Sahara has its gulphs and bays, as alfo its iflands, or 

Oases, fertile in groves and paftures, and in many in- 

flances containing a great population, fubjeCt to order 

and regular government. 
The great body, or weftern divifion of this ocean, 

comprized between Fezzan and the Atlantic, is no lefs 

than 50 caravan journeys acrofs, from north to fouth ; 

or from 750 to 800 G. miles ; and double that extent 

in length: without doubt the largeft defert in the world. 

This divifion contains but a fcanty portion of iflands 

(or oafes), and thofe alfo of fmall extent : but the 

eaftern divifion has many, and fome of them very large. 

Fezzan, Gadamis, Taboo, Ghanat, Agadez, Augela, 

Berdoa, are amongfl the principal ones: befides which, 

fchere are a vaft number of fmall ones. In effeCl, this 

is the part of Africa alluded to by Strabo, when he 

fays from Cnetus Pifoy that Africa may be compared to 

a leopard’s fkin. 
From the beft inquiries that Mr Park could make 

when a kind of captive among the Moors at Ludamar, 

the Weftern Defert, he fays, may be pronounced almoft 

deftitute of inhabitants ; except where the fcanty vege¬ 

tation, which appears in certain fpots, affords pafturage 

for the flocks of a few miferable Arabs, who wander 

from one well to another. I11 other places, where the 

fupply of water and pafturage is more abundant, fmall 

parties of the Moors have taken up their refidence. 

Here they live, in independent poverty, fecure from 

the tyrannical government of Barbary. But the greater 

part of the defert, being totally deftitute of water, is 

feldom vifited by any human being ; unlefs where the 

trading caravans trace out their toilfomeand dangerous 

route acrofs it. In fome parts of this extenfive wafte, 

the ground is covered with low Hunted fhrubs, which 

ferve as land-marks for the caravans, and furnifh the 

Camels with a fcanty forage. In other parts, the dlf- 

confolate wanderer, wherever he turns, fees nothing 

around him but a vaft interminable expanfe of fand and 

fky ; a gloomy and barren void, where the eye finds no 

particular objeCl to reft upon, and the mind is- filled 

with painful apprehenfions of perifhing with thirft. Sur¬ 

rounded by this dreary folitude, the traveller fees the 

dead bodies of birds, that the violence of the wind has 

brought from happier regions ; and, as he ruminates on 

the fearful length of his remaining paffage, liftens with 

horror to the voice of the driving blaft; the only found 

that interrupts the awful repofe of the defert. 

The few wild animals which inhabit thefe melancholy Sahara, 

regions, are the antelope and the oftrich; their fwiftnefs Sdl* 

of foot enabling them to reach the diftant watering- 

places. On the fkirts of the defert, where the water is 

more plentiful, are found lions, panthers, elephants, and 
wild boars. 

Of domeftic animals, the only one that can endure 

the fatigue of eroding the defert is the camel. It is. 

therefore the ogly beaft of burden employed by the 

trading caravans which trav.erfe, in different directions, 

from Barbary to Nigritia. The flefh of this ufeful and 

docile creature, though to our author’s tafte it was dry 

and unfavoury, is preferred by the Moors to all others. 

The milk of the female, he fays, is in univerfal efteem, 
and is indeed pleafant and nutritive. 

That the defert has a dip towards the eaft as well as 

the fouth, feems to be proved by the courfe of the Ni¬ 

ger. Moreover, the higheft points of North Africa, 

that is to fay, the mountains of Mandinga and Atlas, 

are lituated very far to the weft. The defert, for the 

moft part, abounds with fait. But we hear of fait mines 

only in the part contiguous to Nigritia, from whence 

fait is drawn for the ule of thofe countries, as well as of 

the Moorifh ftates adjoining ; there being no fait in the 

Negro countries fouth of the Niger. There are fait 

lakes alfo in the eaftern part of the defert. 

SAI, a large town on the banks of the Niger, or at 

leaft very near to that river, which Mr Park fays flrong- 

ly excited his curie Sty.- It is completely furrounded 

by two very deep trenches, at about two hundred yards 

diftant from the walls. On the top of the trenches are 

a number of fquare towers ; and the whole has the ap¬ 

pearance of a regular fortification. Inquiring into the 

origin of this extraordinary entrenchment, our author 

learned from two of the town’s people the following 

particulars; which, if true, furnifh a mournful picture 
cl the enormities of African wars : 

About, fifteen years before our traveller vifited Sai,» 

when the King of Bambarra defolated Maniana, the 

Dooty of Sai had two Tons /lain in battle, fighting in 

the king’s caufe. He had a third fon living; and when 

the king demanded a further reinforcement of men, and 

this youth among the reft, the Dooty refufed to fend 

him. This conduct fo enraged the king, that when he 

returned from Maniana, about the beginning of the 

rainy feafon, and found the Dooty protected by the in¬ 

habitants, he fat down before Sai with his army, and 

furrounded the town with the trenches which had at¬ 

tracted our author’s notice. After a liege of two 

months, the townspeople became involved in all the 

horrors of famine ; and whillt the king’s army vrete 

feaftitig in their trenches, they faw with pleafure the 

miferable inhabitants of Sai devour the leaves and bark 

of the Bentang tree that flood in the middle of the 

town. Finding, however, that the befieged would 

fooner perifli than furrender, the king had recourfe to 

treachery. He promifed, that if they would open the 

gates, no perfon Ihould be put to death, nor fuller airy 

injury, but the Dooty alone. The poor old man de¬ 

termined to facrifice himfelf, for the fake of his fellow- 

dtizeiis, and immediately walked over to the king’s 

army, where he was put to death. His fon, in at¬ 

tempting to efcape, was caught and maftacred in the 

trenches; and the left of the town’s people were carried 

away captives,.and fold as flaves to the different Negfo- 

traders. 
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.Saint’, traders. Sai Is placed by Major Rennel 111 14° N. Lat. 

Salt-Mines and w# Long# 

SAINT Cath erin e, aPortuguefe ifland in the South 
Sea, not far diftant from the coaft of Brazil. It was 

vifited hy La Peroufe, who afcertaiued it to lie between 

2 7q 19' to7, and 27J 49' N. Lat. and its molt northerly 

point to be in 490 49 longitude weft from Paris. Its 

breadth from eaft to weft is only two leagues ; and it 

is feparated from the main land hy a channel only 200 

toffes broad. On the point which ftretches furtheft in¬ 

to this channel is fituated the city of Noftra Senora del 

Deftero, the capital of the government, and the place of 

refidence of the governor. It contains at moil 3000 

fouls, and about 400 houfes. Its appearance is exceed- 

ingly plealant. According to Frezier’s account, this 

ifland ferved, in 1712, as a retreat to vagabonds, who 

made their efcape from different parts of the Brazils; 

who were only nominal fubje&s of Portugal, and who 

acknowledged no authority whatever. The country is 

fo fertile, that they were able to fubfift without any 

fuccour from the neighbouring colonies: and they were 

fo deftitute of money, that they could neither tempt 

the cupidity of the governor-general of the Brazils, nor 

infpire him with any defire of fubduing them. The 

fhips that touched at the ifland gave them in exchange 

for their provifions nothing but clothes and fhirts, of 

which they were in the utmoft want. It W3S not till 

about 1740 that the court of Lifbon eftablifhed a regu¬ 

lar government in the ifland of St Catherine, and the 

parts of the continent adjacent. This government ex¬ 

tends fixty leagues north and fouth from the river San 

Francifco to Rio Grande ; its population being about 

20,000 fouls ; but there are fo great a number of chil¬ 

dren in the different families, that probably it will foon 

be much more confiderable. The foil is exceedingly fer¬ 

tile, and produces all forts of fruit, vegetables, and corn, 

almoft fpontaneoufly. It is covered with trees of ever- 

lafting green ; but they are fo interwoven with briars 

and creeping plants, that it is impoflible.to get through 

the forcfls otherwife than by opening a path with a 

hatchet. Danger is befides to be apprehended from 

fnakes, whofe bite is mortal. The habitations, both on 

the ifland and continent, are all clofe to the fea fide. 

The woods that furround them are delightfully fragrant, 

owing to the great number of orange trees and other 

odoriferous trees and fhrubs that they contain. But, 

notwithftanding all thefe advantages, the country is ve¬ 

ry poor, and totally deftitute of manufactured commo¬ 

dities, fo that the peafants are almoft naked, or elfe co¬ 

vered with rags. Their foil, which is very fit for the 

cultivation of fugar, remains unproductive for the want 

of Haves, whom they are not rich enough to purchafe. 

The whale fifhery is very fuccefsful ; but it is the pro¬ 

perty of the crown, and is farmed by a company at Lif¬ 

bon, which has three confiderable eftablifhments upon 

the coaft. Every year they kill about 400 whales ; 

the produce of which, as well oil as fpermaceti, is fent 

to Lifbon by the way of Rio Janeiro. The inhabitants 

are idle fpeClators of this fifhery, from which they de¬ 

rive not the fmalleft advantage. La Peroufe gives a 

very amiable piClure, however, of their hofpitality to 
ftrangers. 

SALT. See C hemistry-Index, in this Suppi. 

Salt-Mines of Vielic%a, near Cracow in Poland, are 

very extraordinary caverns; for a defcription of which 

we referred, in the article Salt (EncycL) to M. Bar- 

niard in the Journal de Phyfique for the year 1786. 

Some of our readers have complained of this, and re¬ 

quested an account of them in the Supplement. With 

this requeft we fhall comply, by giving them Mr Wrax- 
alPs defcription of thefe caverns*\ 

“ After being let down (fays he) by a rope to the 

depth of 230 feet, our conductors led us throngh galle¬ 

ries, which, for loftinefs and breadth, feemed rather to 

referable the avenues to feme fubterranean palace, than 

paffages cut in a mine. They were perfectly dry in 

every part, and terminated in two chapels compofed en¬ 

tirely of fait, hewn out of the folid mafs. The images 

which adorn the altars, 3s well as the pillars and orna¬ 

ments, were all of the fame transparent materials ; the 

points and fpars of which, refre&ing the rays of light 

from the lamps which the guides held in their hands, 

produced an effect equally novel and beautiful. De¬ 

fending lower into the earth by means of ladders, I 

found myfelf in an immenfe hall or cavern of fait, ma¬ 

ny hundred feet in height, length, and dimenfions, the 

floor and Tides of which were cut with exad regularity. 

A thoufand perfons might dine in it without inconve¬ 

nience, and the eye in vain attempted to trace or define 

its limits. Nothing could be more fublime than this 

vaft fubterranean apartment, illuminated by flambeaux, 

which faintly difeover its prodigious magnitude, and 

leave the imagination at liberty to enlarge it indefinite¬ 

ly. After remaining about two hours and a half under 

ground, 1 was drawn up again in three minutes with 
the greateft facility.” 

'SdNMinc‘3, 
Saltpetre. 

* Memoirs 

of the Courts 

’>f Berlin, 
Y) ref den, 
IV&rfanu% 

and Vienna. 

SALTPETRE (fee Nitre, Chemistry-//**/?*, in 
this SuppL) is an article of fo much importance, and 

fometimes fo difficult to be had, that it is wonderful 

more attention is not bellowed in endeavouring to dif¬ 

eover fome eafy method to tncreafe the quantity. Such 

a method has been long pra&ifed by the farmers of Ap- 

penzell in Switzerland. In fo hilly a country, moll 

houfes and ftables are built on Hopes, one fide of the 

edifice refting on the hill, and the other being fupport- 

ed by two itrong polls, elevated two or three feet above 

the ground ; fo that the air has a free current under 

the building. Immediately under the liable a pit is 

dug, ufually occupying both in breadth and length the 

whole fpace of ground covered by the building ; and 

inftead of the clayey earth which is dug out, the pit is 

filled up with Tandy foil. This is the whole procefs, 

and all the reft is done by Nature. The animal water, 

which is continually oozirg through the planks of the 

floor, having drenched the earth contained in the pit 

for the fpace of two or three years, the latter is emp¬ 

tied, and the faltpetre is refined and prepared in the 
ufual manner. 

That manner, however, is not the beft ; and the 

French chemifts, during the inceffant wars occafioned 

by the revolution, have, for the fake of fupplying their 

armies with gunpowder, turned their attention to the 

beft method of relining faltpetre. The following are 

dire6lions given for this purpofe by Chaptal, Champy, 
and Bonjour. 

The crude faltpetre is to be beaten fmall with mal¬ 

lets, in order that the water may more eafily attack 

every part of the mafs. The faltpetre is then to be 

put into tubs, live or fix hundred pounds in each tub. 

Twenty per cent. of water is to be poured into each tub, 

and 
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It mud, be left to mace¬ 

rate or digeii, until the fpecific gravity of the fluid 

ceafes to augment. Six or feven hours are fufficient for 

this Bril operation, and the water acquires the denfity 

of between 25 and 55 degrees. Sp. gr. 1.21, and 

1.306, afeertained by Baume’s hydrometer. See Hy¬ 

drometer, St/ppL 
The fir ft water muft then be poured off, and a ie- 

cond portion of water muft be poured on the fame falt¬ 

petre, amounting to 10 per cent. ; after which the mix¬ 

ture muft be ftirred up, fuffered to macerate for one 

hour, and the fluid drawn or poured off. 
lrive per cent. of water muft then be poured on the 

faltpetre ; and after ftirring the whole, the fluid muft 

be immediately drawn off. 
When the water is drained from the faltpetre, the 

fait muft be thrown into a boiler containing 50 per cent. 

of boiling water. When the folution is made, it will 

mark between 66 and 68 degrees of the hydrometer. 

(Sp. gr. 1.84.8, and 1.898.) 
The folution is to be poured into a proper veffel, 

where it depofits by cooling about two-thirds of the 

faltpetre originally taken. The precipitation begins in 

about half an hour, and terminates in between four and 

fix hours. But as it is of importance to obtain the 

faltpetre in fmall needles, becaufe in this form it is more 

eafily dried, it is neceffary to agitate the fluid during 

the whole time of the cryftallization. A flight motion 

is communicated to this liquid mafs by a kind of rake ; 

in confequence of which the cryftals are depofited in 

very {lender needles. 
In proportion as the cryftals fall down, they are fera- 

ped to the borders of the veffel, whence they are taken 

with a fkimmer, and thrown to drain in bafkets placed 

on treffels, in fuch a manner that the water which paffes 

through may either fall into the cryftallizmg veffel, or 

be received in bafons placed underneath. 
The faltpetre is afterwards put into wooden veffels 

in the form of a mill-hopper or inverted pyramid with 

a double bottom. The upper bottom is placed two 

inches above the lower on wooden ledges, and has ma¬ 

ny fmall perforations through which water may pafs to 

the lower bottom, which likewife affords a paffage by 

one Angle aperture. A refervoir is placed beneath. 

The cryftallized faltpetre is wafhed in thefe veffels with 

5 per cent. of water; which water is afterwards em¬ 

ployed in the folution of faltpetre in fubfequent opera- 

tions. 
The faltpetre, after fufficient draining, and being 

dried by expofure to the air upon tables for feveral 

hours, may then be employed in the manufacture of 

gunpowder. 
But when it is required to ufe the faltpetre in the 

fpeedy and immediate manufacture of gunpowder, it 

muff be dried much more ftrongly. This may be ef¬ 

fected in a ftove, or more Amply by heating it in a flat 

metallic veffel. For this purpofe the faltpetre is to 

be put into the veffel to the depth of Ave or Ax inches, 

and heated to 40 or 50 degrees of the thermometer 

(or about 135° of Fahrenheit). The faltpetre is to be 

ftirred for two or three hours, and dried fo much that, 

when ftrongly preffed in the hand, it (hall acquire no 

confidence, nor adhere together, but refemble a very 

fine dry fand. This degree of drynefs is not required 
when the powder is made by pounding.. 

] S A 
From thefe circumftances, 

N 
we find that two faline li- 

quids remain after the operations; (1) the water from ,oan arac* 

the wafhing ; and (2) that from the cryftallizing vef¬ 

fels. 
We have already remarked, that the wafhing of the 

faltpetre is performed in three fucceffive operations, in 

which, upon the whole, the quantity of fluid made ufe 

of amounts to 35 per cent, of the weight of the crude 

faltpetre. Thefe wafhings are eflablifhed on the prin¬ 

ciple, that/ cold water diffolves the muriats of foda, and 

the earthy nitrats and muriats, together with the co¬ 

louring principle, but fcarcely attacks the nitrat of 

potafh. 
The water of'thefe three wafhings therefore contains 

the muriat of foda, the earthy falts, the colouring prin¬ 

ciple, and a fmall quantity of nitrat of potafh ; thca- 

mount of which is in proportion to that of the muriat 

of foda, which determines its folution. 
The water of the cryftallizing veffels contains a por¬ 

tion of the muriats of foda, and of the earthy falts which 

eleaped the operation of wafhing, and a quantity of ni- 

trat of potafh, which is more confidcrable than that of 

the former folution. 
The waters made life of at the end of the operation, 

to whiten and wafli the cryftals depofited in the pyra¬ 

midal veffel, contain nothing but a fmall quantity of ni¬ 

trat of potafh. 
Thefe waters are therefore very different in their 

nature. The water of the wafiiings is really a mother 

water. It muff be collected in veffels, and treated with 

potafh by the known proceffes. It muft be evaporated 

to 66 degrees (or 1.848 fp. gr.), taking out the mu- 

riat of foda as it falls. This folution is to be faturated 

with 2 or 3 per cent. of potafh, then fuffered to fettle, 

decanted, and poured into cryftallizing veffels, where 20 

per cent, of water is to be added to keep the whole of 

the muriat of foda fufpended. 
The waters which are thus obtained by treatment 

of the mother water may be mixed with the water of 

the firft cryftallization. From thefe the marine fait may 

be feparated by Ample evaporation ; and the nitrat of 

potafh, which they hold in folution, may be afterwards 

obtained by cooling. 
The fmall quantity of water made ufe of to wafli and 

whiten the refined faltpetre, contains nothing hut tlve 

nitrat of potafh : it may therefore be ufed in the folu¬ 

tion of the falpetre when taken from the tubs. 

From this defeription it follows, that a manufa&ory 

for the fpeedy refining of faltpetre ought to be pro¬ 

vided with (1) mallets or rammers for pounding the 

faltpetre ; (2) tubs for wafhing ; (3) a boiler for folu¬ 

tion ; (4) a cryftallizing veffel of copper or lead, in 

which the faltpetre is to be obtained by cooling ; (5) 

bafkets to drain the cryftals ; (6) a wooden cafe or hop¬ 

per for the laft wafhing and draining the faltpetre ; (7) 

feales and weights.for weighing ; (8) hydrometers and 

thermometers, to afeertain denfities and temperatures; 

(9) rakes to agitate the liquor in the cryftallizing vef¬ 

fel ; (10) fkimmers to take out the cryftals, and to con¬ 

vey them to the bafkets ; (11) fyphons or hand-pumps 

to empty the boilers. 
The number and dimenfions of thefe feveral articles 

muft vary according to the quantity of faltpetre in¬ 

tended to be refine'd. 

Gvm*SANDAR.AC; is faid, in the Encycloptdict 
to 
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'Sandarac, to be produced from a fpecies ofjunlper. This was 

Sander?, long the common opinion ; but M. Schoufboe has late- 

ly proved (a) it to be a miflake. The juniperus com¬ 

munis, from which many have derived this gum, does 

not grow in Africa ; and Sandarac feems to belong ex- 

clufively to that part of the world. The gum fandarac 

of our (hops is brought from the fouthern provinces of 

the kingdom of Morocco. About fix or feven hun¬ 

dred quintals of it are exported every year from Santa 

Cruz, Mogador, and Saffy. In the language of the 

country it is called el grajfa. The tree which produces 

it is a Thu'ta, found alfo by M. Vahl in the kingdom of 

Tunis. It was made known feveral years ago by Dr 

Shaw, who named it Cyprejfusfrudu quadrivalvi, Equi- 

j'eti injlar articulotis ; but neither of thefe learned men 

was acquainted with the economical ufe of this tree; 

probably hecaufe, being not common in the northern 

part of Barbary, the inhabitants find little advantage in 

colle&ing the refin which exudes from it. 

M. Schoufboe, who faw the fpecies of thuia in quef- 

tion, fays that it does not rife to more than the height 

of twenty or thirty feet at moil, and that the diameter 

of its trunk does not exceed ten or twelve inches. It 

diflinguifhes itfelf, on the firfl view, from the two other 

fpecies of the fame genus, cultivated in gardens, by ha¬ 

ving a very diflindl trunk, and the figure of a real tree; 

whereas in the latter the branches rife from the root, 

which gives them the appearance rather of bullies. Its 

branches alfo are more articulated and brittle. Its 

flowers, which are not very apparent, fhew themfelves 

in April; and the fruit, which are of a fpherical form, 

ripen in September. When a branch of this tree is 

held to the light, it appears to be interfperfed with a 

multitude of tranfparent veficles which contain the re¬ 

fin. When thefe veficles burfl in the fummer months, 

a refinous juice exudes from the trunk and branches, 

as is the cafe in other coniferous trees. This refin is 

the fandarac, which is collected by the inhabitants of 

the country, and carried to the ports, from which it is 

tranfported to Europe. It is employed in making fome 

kinds of fealing-wax, and in different forts of varnifh. 

In 1793 a hundred weight of it cofl in Morocco from 

J3 t0 !3t piaftres, which make from about L.3,5s. to 
X. 3, 7s. 6d. flerling. The duty on exportation was 

about 7s. 6d. flerling per quintal. 

Sandarac, to be good, muff: be of a bright-yellow 

colour, pure and tranfparent. It is an article very dif¬ 

ficult to be adulterated. Care, however, mufl be ta¬ 

ken, that the Moors do not mix with it too much fand. 

It is probable that a tree of the fame kind produces the 

gum fandarac of Senegal, which is exported in pretty 

iConliderable quantities. 

SANDERS-red (fee Pterocarpus, Encycl.) is 

ufed as a dye-fluff, but generally in a manner which is 

very difadvantageous. In Crelks Chemical Annals are 

given, by Mr Vogler, the following dire&ions for dye¬ 

ing with this wood. 

1. Into a folution of tin made with aquafortis (ni¬ 

tric acid), and mixed with three times as much fait 

water, put clean wafhed wool, filk, linen, and cotton. 

After fix hours, take them out, and wafh them care- 

.fully in three different quantities of clean cold water, 

wringing them well each time. Let them dry, and Sander* 

then put half the quantity of each article into the fpi.'-v-- 

rituous tindlure of red fanders, hereafter deferibed in 

6. letting themfoak therein, without heat, from half 

an hour to an hour. To afeertain the fuperiority of 

his different proceffes, the other half of each article mufl 

be boiled in the tin&ure of fanders mixed with water, 

deferibed in n° 7. a bare quarter of an hour. After be¬ 

ing taken out, wrung, and dried in the fhade, all of them 

will be dyed throughout of a fine rich poppy-colour. 

2. Take three drams of powdered alum, and diffolve 

it in twelve ounces of clean hot water. Into this folu¬ 

tion, while yet warm, put fome well-wafhed wool, filk, 

linen, and cotton. After fuffering them to remain 

therein for the fpace of twelve hours, take them out, 

wafh them well in thike quantities of clean cold water 

(wringing them each time), and dry them. Then fleep 

the half of each article in the cold fpirituous tin&ure 

of fanders (iw 6.), from half an hour to an hour ; and 

boil the other half of each in the diluted tin&ure of fan¬ 

ders (n J 7.) for the fpace of fix or feven minutes. Af¬ 

ter being taken out, wrung, and dried in the fhade, they 

will be found to have acquired a very beautiful and rich 
fcarlet colour. 

3. Diffolve three drams of blue vitriol, or vitriol of 

copper, in twelve ounces of hot water. Steep in this 

folution, for twelve hours, wool, filk, linen, or cotton ; 

and having fufficiently wafhed the fluff in clean cold 

water, immerfe the one half of it in the fpirituous tinc¬ 

ture of fanders (n° 6.), from half an hour to an hour ; 

and boil the other halt of each for fix or feven minutes 

in the diluted tin&ure, 7. Being then taken out, 

wrung, and dried in the fhade, as before, they will have 

acquired a beautiful, rich, bright, crimfon colour. 

4. Steep wool, filk, linen, and cotton, which has 

been well wafhed, during twelve hours, in a folution of 

three drams of white vitriol, or vitriol of zinc, in twelve 

ounces of hot water. After being taken out, well wafh¬ 

ed in clean cold water, and dried, immerfe one half of 

each in the cold fpirituous tinfture of fanders (n° 6.) 

and boil the other half in the diluted tin&ure (110 7.) 

as before. When taken out, wrung, and dried, they 

will be of a fine, rich, deep crimfon colour. 

5. Diffolve three drams of common green vitriol, or 

vitriol of iron, in twelve ounces of hot water: fleep 

vvell-wafhed wool, filk, linen, and cotton, in the folu¬ 

tion, for the fpace of twelve hours. When taken out, 

wafhed feveral times in clean cold water, and dried, treat 

them, as in n°4. and they will be generally found to be 

of a fine, rich, deep violet colour ; though, on repeat¬ 

ing his experiments, our author fometimes found the co¬ 
lour a dark brownifli red. 

The tin&ure in which the fluffs are to be died mufl 

be prepared in the following manner. 

6. Take half an ounce of red fanders wood, beat or 

ground to powder, as it is fold at the colour fhops or 

druggifls. Having put it into a large glafs bottle, pour 

upon it twelve ounces of malt fpirit or common brandy ; 

then cork the bottle, and fet it in a moderately-vvarm 

place. In the fpace of 48 hours, the fpirit will have 

extradled all the colouring matter from the red fanders, 

and thereby acquired a bright red colour,* The bottle 

fhould 

(a) In a Danifh Journal* intltled, The Phyjical\ Medical\ and Economical Library, Part III, 1799. 
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Sanders, fhould be often fhaken during the digeftion ; and the 

Sands, tin61 lire, thus prepared, may be ufed for dyeiug with- 

—' out heat, and without feparating the powdered landers 

from the liquor. The articles to be dyed (after the 

application of the proper mordants, nQ 1, 2, 3,4, 5) 

are to be fteeped in the tin6hire for half an hour, or a 

whole hour : they are then to be taken out wrung, 

and dried in the (hade. This tincture does not lofe its 

dyeing quality by age ; but dyes jubilances, after being 

kept a long time, almoll as well as when it is juft made. 

Its colouring power is indeed weakened by the fre¬ 

quent immeriion and dyeing of different articles in it; 

and when that is the cafe, it mull be again digefted 

with fume frefh landers-wood. 
7. M ix the fpirituous tincture offanders, juft defcri- 

bed, with from fix to ten times as much clean cold wa¬ 

ter. The mixture was made by our author without 

any feparation of the colouring particles worth noti¬ 

cing ; and in this diluted tincture, the various articles 

(having their proper mordants hvft applied, n° 1, 2, 3, 

4, 5) were boiled, as before mentioned. Linen and 

cotton, by being dipped in glue-water, after the ap¬ 

plication of the mordants, acquire, in this diluted tinc¬ 

ture, a much deeper and richer colour. 

If a very fine and bright colour be defired, the above 

fpirituous tin6lureof fanders fhould not be too old, nor 

fhould the digeftion be protradled beyond 48 hours ; 

for after that period, the fpirit appears to extradl 

brown and yellow colouring particles from the wood. 

The powder of fanders need not be feparated from the 

diluted tindlure which is made ufe of by boiling ; nor 

is it abfolutely neceffary to wadi the articles in cold 

water after they are dyed ; as the powder which ad¬ 

heres to them may eafily be taken off by rubbing and 

fhaking. M. Vogler, however, found it advantageous, 

after the articles were taken out of the dye, and wrung, 

to fteep them for a few minutes in a cold folution of 

half an ounce of common fait, and a quarter of an ounce 

of alumn, in 12 ounces of pure water. In this cafe, 

they fhould afterwards be waftied feveral times in clean 

cold water, then wrung and dried in the fhade. By this 

method the colours are not only more beautiful, but are 

alfo more permanent. All the articles of wool, filk, 

linen, and cotton, which were dyed as is above men* 

tionedj bore perfectly well the teft of alkaline ley,foap, 

and acids ; but, by expofure to the open air and the 

fun, the colours were more eafily difeharged, efpecially 

from linen and cotton. 

N. B. Red fanders, by being ground to a fine pow¬ 

der, anfwers much better for dyeing by this procefs, 

than when it is merely cut into fmall pieces ; but it 

mull be remarked, that the powder of red fanders which 

is fold at the fiiops is fometimes adulterated, by being 

mixed with other fubftances, and moitlened with acids. 

The beft kind is not light, but rather heavy ; and is 

not of a dark red colour, hut clear and bright. 

Goodwin SANDS, famous fund banks offthe coaft 

of Kent, lying between the north and fouth Foreland; 

and as they run parallel with the coaft for three leagues 

together, at about two leagues and a half diftant from 

it, they add to the fecurity of that capacious road the 

Downs; for while the land fhelters fhips with the wind 

from fouth-weft to north weft only, thefe fands break 

all the force of the fea when the wind is at eaft fouth- 

eaft. The mod dangerous wind, when blowing hard 

Suppl. Vol. II. Part II. 

on the Downs, is the fouth-fouth weft. Thefe fands Sanfimfing 

occupy the fpace that was formerly a large tracl of low s r ^)1C,9 
ground belonging to Godwyn Earl of Kent, father of _ ^_j 

King Harold ; and which being afterward given to the 

monailery of St Auguflin at Canterbury, the abbot 

neglecling to keep in repair the wall that .defended it 

from the tea, the whole tra6f was drowned, according 

to Salmon, in the year 1100, leaving thefe fands, upon 

which fo many fhips have lince been wrecked. 

SANSANDING, a town ill Africa, fituated near 

the banks of the Niger, in Lat. 14' 24' N. and 2U 23' 

W. Long. It is inhabited by Moors and Negroes to 

the number of from eight to ten thoufand. 'I he Ne¬ 

groes are kind, hofpitublc, and credulous ; the Moors 

are at Sanlanding, as everywhere elfe in the interior 

parts of Africa, fanatical, bigotted, and cruel. 

SAP, or Sapp, in building, as to fap a wall, See. is 

to dig out the ground from beneath it, fo as to bring 

it down all at once for want of fupport. 

SAPKAN, in zoology. See Mus, Encycl. p.467. 

SAPH1ES, a kind of charms, corliftir.g of tome 

ferap of writing, which the credulous Negroes believe 

capable of protecting them from all evil. The writers 

of’faphies are generally Moors, who fell feraps of the 

Koran for this purpofe to a people who believe not 

either in the Koran or the prophet. Accordingly, any 

piece of wanting may be fold as a faphie; and Mr Park 

found the Negroes difpofed to place greater confidence 

in the faphies of a Chriftian than in thofc of a Moor. 

The manner in wdiich thefe charms are fuppofed to 

operate, will be learned from the following ftory : 

Mr Park being at Koolikorro, a confiderable town 

near the Niger, and a great market of fait, his landlord, 

hearing that he was a Chriftian, immediately thought 

of procuring a faphie. For this purpofe lie brought 

out his Wtil/ja, or writing board, alfunng me (fays our 

author) that he would drets nie a flipper of rice if I 

would write him a faphie to protect him from wicked 

men. The propolal was of too great confequence to 

me to be refilled ; I therefore wrote the board lull, 

from top to bottom, on both Tides ; and my landlord, 

to be certain of having the w?hcle force of the charm, 

w'afhed the wanting from the board into a calabafh w ith 

a little water ; and having laid a tew prayers over it, 

drank this powerful draught ; after which, left a lingie 

word fhould efcape, lie licked the board until it was 

quite dry. A faphie writer was a man of too great 

confequence to be long concealed : the important in¬ 

formation wras carried to the Duoty, who fent his ion 

with half a ilieet of writing paper, defiring me to write 

him a naphula faphie (a charm to procure wealth). He 

brought me, as a prefent, fome meal and milk ; and 

when I had finifned the faphie, and read it to him with 

an audible voice, he feemed highly latisfied with hifc 

bargain, and promifed to bring me in the morning 

fome milk for my breakfail. Our author contrived tu 

turn this abfurd fuperftition to his own advantage, by 

writing faphies for his fubliilence when his money was 

exhaufted. 

SARACOLETS, a negro nation occupying the 

lands fituated between the rivers of Senegal and Gambia. 

They are a laborious people, cultivate their lands witu 

care, are plentifully fuppliedwith all the necefiaries of 

life, and inhabit handfome and well-built villages ; their 

houfes, of a circular form, are for the moft part terra- 

3 «d; 

\ 
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Saracolets ced ; the others are covered with reeds as at Senegal ; 

11 they are inclofed with a mud wall a foot thick, and 

i ^aV*^ the villages are furrounded with one of {lone and earth 

~ of double that folidity. There are feveral gates, which 

are guarded at night for fear of a furpiife. This na¬ 

tion is remarkably brave, and it is very uricommon to 

find a Saracolet Have. They always defend themfelves 

with advantage againth their affailants. Such Saracolets 

as are expofed to fale may be fafely purehafed, for (ex¬ 

cepting when they are at War with the Poules) none 

aie to be met with but fuch as have been condemned 

by the laws for feme mifdemeanour; in fuch cafe, thefe 

wretches could net efcape flavery even by taking re¬ 

fuge in their own country ; for they would be reitored 

to their mailers, or would be put to death, if the con¬ 

voy fhould have failed. The leiigious principles of this 

people are nearly allied to Mahometanifm, and fiill 

more to natural religion. They acknowledge one God ; 

and believe that thofe who ileai, or are guilty of any 

crime, are eternally punifhed. They admit a plurality 

of wives, and believe their fouls to be immortal like 

their own. They think lightly of adultery; for as they 

allow themfelves feveral wives, they are not fo unjufl as 

to punifh women who diflribute their favours among 

feveral gallants ; a mutual exchange is then permitted, 

one woman may be bartered for another, unleis fhe be 

free, or a native cf the country. In this lafl cafe, the 

French cuftom prevails ; it is winked at, although the 

laws are particularly fevere againfl the violation of the 

mod faertd of all property. This nation lies near that 

of the Poules. (See that article, Suppl.) Its extent 

uo the country is unknown ; all that we know is, that 

it is governed by four powerful princes, all bearing the 

name of Fouquet. '1 he lead confideiable, according 

• to the tedimony of the Saracolets, is that of i uago, 

who can affemble thirty thoufand horfe, and whofe lub- 

jttts occupy a territory two hundred leagues in extent, 

an well on the Senegal as on the track that reaches be¬ 

yond the Felon ; a rock which, according to the fame 

report, forms cataracls, from whence proceed the Se¬ 

negal and the river Gambia, equally conliderable. 

SAKOS, in chronology, a period of 2 23 lunar 

month;. The etymology of the word is faid to be 

Chaldean, lignifying reltiuuion, or return of eclipfcs ; 

that is, conjunctions of the fun and moon in nearly the 

fame place of the ecliptic. The Saros was a cycle like 

to that of Meto. 
SARRASIN or Sarraxin. in fortification, a kind 

of port-cullis, other*?ile called a lierfe, which io hung 

with ropes over the gate of a town or but re is, to be let 

fall in cafe of a furprife. 
, SAVJLLE (Sir Henry), a very learned English¬ 

man, the fecond fon of Henry Savilie, Elq; was bom 

at Bradley, near Plalifax, in Yorkfhire, November the 

30th, 1549- He was entered of Merton college, Ox¬ 

ford, in 1561, where he took the degrees Ln arts, and 

was chofen fellow. When he proceeded mailer of arts 

in 1570, he read for that'degree on the Almagefl of 

Ptolemy, which procured him the reputation ot a man 

eminently (killed in mathematics and the Greek lan¬ 

guage ; in the former of which he voluntarily read a 

public le&ure in the univerfity for fome time. 

In 1578 he travelled into France and other countries ; 

where, diligently improving himfdf in all ufeful learn¬ 

ing, in languages, and the knowledge of the world, he 

became a moil accomplifned gentleman. At his* return, Savilie, 

he was made tutor in the Greek tongue to Queen Eli¬ 

zabeth, who had a great efteem and liking for him. 

In 1585 he was made warden of Merton College, 

which he governed fix-and-thirty years with great ho¬ 

nour, and improved it by all the means in his power.— 

In 1596 he was chofen provofl of Eton College; which 

he filled with many learned men.—James 1. upon his 

accefizon to the crown of England, expreffed a great 

regard for him, and would have preferred him either 

in church or ftate ; but Savilie declined it, and only 

accepted the ceremony of knighthood from the king at 

Windfor in 1604. His only fon Henry dying about 

that time, he thenceforth devoted his fortune to the pro¬ 

moting of learning. Among other things, in 1619, he 

founded, in the Univerfity of Oxford, two lectures, or 

profeffoifhips, one in geometry, the other in aftronomy; 

which he endowed with a falary of 1601. a-year each, 

befides a legacy of 6col. to purchafe more lands for the 

fame ufe. He alfo furnilhed a library with mathemati¬ 

cal books, near the mathematical fchool, for the ufe of 

his profeffors; and gave icol. to the mathematical cheil 

of his own appointing : adding afterwards a legacy of 

40I. a-year to the fame chefl, to the univerfity, and to 

his profeffors jointly. He likewife gave I2cl. towards 

the new building of the fchoofs, befides feveral rare ma- 

nuferipts and printed books to the Bodleian library; and 

a good quantity of Greek types to the printing prefs 

at Oxford. 
After a life thus fpent in the encouragement and 

promotion of fcience and literature in general, he died 

at Eton College the 19th of February 1622, in the 73d 

year of his age, and was buried in the chapel there. On 

this occaiion, the univerfity of Oxford paid him the 

greatefl honours, by having a public fpeech and verfes 

made in his praife, which were publifhed foon after in 

4to, under the title of Ultima Linea Savilii. 

As to the character of Savilie, the higheft encomi¬ 

ums are bellowed on him by all the learned of his time: 

by Cafauhon, Mercerus, Meibomius, Jofeph Scaliger, 

and efpecially the learned Bifhop Montague ; who, in 

his Diatribes upon Selden’s Hiitory of Tythes, ftyles 

him, “ that magazine of learning, whofe memory fhall 

be honourable amongfl, not only the learned, but the 

righteous for ever.” 
Several noble inflances of his munificence to the re¬ 

public of letters have already been mentioned; in the 

account of his publications many more, and even great¬ 

er, will appear. Thefe are, 
1. Four Books of the Hiflories of Cornelius Tacitus, 

and the Life of Agricola; with Notes upon them, in 

folio, dedicated to Queen Elizabeth, 1581.—2. A 

View of certain Military Matters, or Commentaries 

concerning Roman Warfare, 1596.—3. Rerum Angli- 

carum Scnptores pojl Bedam, &c. 1598. This is a col¬ 

lection of the bell wmitera of our Englifh hiftory : to 

which he added chronological tables at the end, from 

Julius Csefar to William the Conqueror.—4. The 

Works of Sc Chryfoltom, in Greek, in 8 vols folio, 

1613. This is a very fine edition, and compofed with 

great coft and labour. In the preface he fays, “that 

having himfelf vifited, about 12 years before, all the 

public and private libraries in Britain, and copied out 

thence whatever he thought ufeful to this defign, he 

then fent fome learned men into France, Germany, 
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Savilla, Italy, and the Eaft, to tranfcribe fuch parts as he had 
Sauffure. not already, and to collate the others with the bell ma- 

— v ' nufcripts.” At the fame time, he makes his acknow¬ 
ledgments to feveral eminent men for their alnllance ; 

as Thuanus, Valferus, Schottus, Cafaubon, Ducaeus, 

Gruter, Hoefchelius, &c. In the 8th volume are m- 

ferted Sir Henry Saville’s own notes, with thofe ot 

other learned men. The whole charge of this edition, 

including the feveral fums paid to learned men, at home 

and abroad, employed in finding out, tranfcnbing, an 

collating the beft manufcripts, is faid to have amounted 

to no lcfs than L. 8000. Several editions of this work 

were afterwards publilhed at Paris. 5. In 161 ie 
publiihed a Latin work, written by Thomas Bradwar- 

din, archbiihop of Canterbury, againft Ptlagius, mtit- 

led, De Caufa Dei contra Pelagium, et de mrtute cauja- 

nrn; to which he prefixed the life ot Bradwardin.- 

6. In 1621 he publilhed a collection of his own Ma¬ 

thematical Leaures on Euclid’s Elements, in 410.-7. 

Oratio coram Elizabetha Regina Oxon'ue habtta, anno 1592. 

Printed at Oxford in 1458, in 4t°- 8. He tranlla- 
ted into Latin King James’s Apology for the Oath ot 

Allegiance. He alfo left feveral manufcripts behind 

him, written by order of King James ; all which are in 

the Bodleian library. He wrote notes like wife upon 

the margin of many books in his library, particulaily 

Eufebius’s Eccletiaftical Hiftory ; which were after¬ 

wards ufed by Valefius, in his edition of that work in 

1659.—Four of his letters to Camden are publilhed by 

Smith, among Camden’s Letters, 1691, 4to. 
SAUSSUK.E (Horace Benedict de) was born at 

Geneva in 1740. His father, an intelligent farmer, to 

whom we are indebted for fome memoirs relating to 

rural economy, refided at Conches, a place fituated on 

the banks of the Arve, at the dillance of half a league 

from Geneva ; and this country life, added to an attive 

education, expanded no doubt in young De Saulfure 

that pliyfical ftrengtl) fo licceffary to the naturahlt who 

devotes himfelf to travel. He repaired daily to town 

to enjoy the advantage of public inftriuftion ; and as he 

lived at the bottom of Saleve, a mountain which he has 

iince rendered celebrated, he amufed himfelf frequently 

with afcending its fteep and rugged lides. Being thus 

furrounded by the phenomena of nature, and at the 

fame time aided by ftudy, he conceived a tafle for na¬ 

tural hiftory, and avoided the error both of the learned, 

who form theories without having been out of their 

clofets, and of thofe farmers who, living too near to 

Nature, are incapable of admiring her beauties. 
His earlieft paffion was botany : a variegated foil, 

abundant in plants of different kinds, invites the inhabi¬ 

tant of the banks of the Leman to cultivate that agree¬ 

able fcience. This tafte produced an intimacy between 

De Sauffure and the great Haller. He paid him a vi- 

fit in the year 1764, during his retreat to Bex; and 

he relates in his travels how much he admired that afto- 

nifhing man, who excelled in every part of the natural 

fciences. De Sauffure was induced alio to ftudy the 

vegetable kingdom, by his connection with Ch. Bonnet, 

who had married his aunt, and who foon let a juft va¬ 

lue on the rifing talents of his nephew. Bonnet (Sec 

his life in this SuppL) was then employed on the leaves 

of plants. De Sauffure fludied theft organs of vege¬ 

tables alfo, and lie publilhed the relult of his refearches, 

under the title of Observations on the Baik of Leaves* 

This fit)all work, which appeared foon after the year 
1760, contains new obfervations on the epidermis of 

leaves, and in particular on the miliary glands by which 

they are covered. 
About that period, the place of profeffor of philofo- 

phy falling vacant, it was conferred upon De Sauffure, 

who was then only twenty-one years of age. Expe¬ 

rience proves, that if premature rewards extinguifh the 

zeal of thofe who labour merely for themfelves, they*, 

on the contrary, {Lengthen it in thofe who labour only 

for truth. At that time the two profeffors of philofo- 

phy at Geneva taught phyfics and logic alternately. 

De Sauffure difeharged this double talk with equal fue- 

cefs. He gave to his courfe of logic a practical, and, 

as one may fay, experimental turn ; and his method of 

teaching, which began by ftndying the fenfes to arrive 

at the general laws of the underftanding, announced al¬ 

ready an able obferver of nature. 
Phyfics, however, were the part for which he had 

the greateft tafte, and which conducted him to the 

ftudy of chemiftry and mineralogy. He then began 

his travels through the mountains; not now to examine 

their vegetable productions, but to ftudy the mountains 

themfelves, either in the Hones of which they are com- 

pofed, or the difpolition of their maffes. Geology, a 

fcience which was then fcarcely in exiftcnce, added 

charms to his numerous excurfions through the Alp3; 

and it was then that the talents of the great philofo- 

pher were really difplayed. During the firft fifteen or 

twenty years of his profeffovfliip, he employed himfelf 

by turns in difeharging the duties of his office, and in 

traverfing the different mountains in the neighbourhood 

of Geneva. He even extended his excurfions on one 

lide as far as the banks of the Rhine, and on the other 

to Piedmont. At the fame time he undertook a jour¬ 

ney to Auvergne to examine there the extinguifhed 

volcanoes, and another to Paris, England, and Holland. 

After that he vifited Italy, and even Sicily. Thefe 

were not mere journeys for the purpofe of reaching any 

particular place ; he undertook them only with a view 

of fludying nature ; never travelled but furrounded by* 

every inftrument that could be of life to him, and never 

fet out until he had drawn up a plan of the experiments 
and‘obfervations he intended to make. He often fays 

in his works that he had found this method exceeding¬ 

ly ufeful. 
In the year 1779 he publifhed the firft volume of his 

Travels through the Alps; which contains a minute 

defeviption of the environs of Geneva, and an excuvliou 

as far as Chamouni, a village at the bottom of Mont 

Blanc. Philofophers will read there with plcafure the 

defeviption of his Magnetometer. The more he exa¬ 

mined mountains, the more was he fenfible of the im¬ 

portance of mineralogy. To ftudy it with advantage, 

he learned the German language ; and it may be feen, 

in the lafl volumes of his Travels, how much new mi- 

neralogical knowledge he had acquired. 
A mid ft his numerous excurfions through the Alps, 

and at the time of the political troubles of Geneva in 

2782, he found means to make his beautiful experi- 

ments 011 hygrometry, which he publifhed in 1783> un* 

der the title of Ejfays on Iiygrometry. This work, the 

beft that ever came from his pen, eftablifhed fully his 
reputation as a pliilofopher. We are indebted to him 

alfo for the invention of a new hygrometer. Deluc 
* * Q 2 had 
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had already invented his whalebone hygrometer ; and thirty years. 
on that account there arofe between him and De Sauf- 

fure a fort of conteft, which degenerated into a pretty 

violent difpute. 

In the year 1786 De Sauffure refigned the profef- 

for’s chair, which he had filled for about twenty-five 

years, to his pupil and fellow-labourer Pi&et, who dif- 

charged with reputation the duties of an office render¬ 

ed more difficult by fucceeding- fo eminent a pliilofo- 
pher. 

When De Sauffure was invited by the Hate to take 

-a fhare in the public education, he made it one of the 

fubje&s of his meditations, and prefented the plan of a 

reform in the education of Geneva : the tendency of 

which was, to make young people early acquainted with 

the natural fciences and mathematics. He even wifhed 

that their phyfical education fhould not be negledled, 

and with that view propofed gymnaftic exercifes. This 

plan, which excited much attention in a city where 

every one is convinced of the importance of education, 

found admirers and partifans ; but the poverty of its pe¬ 

cuniary refources was an obftacle to every important 

innovation. It was befides feared that, by altering efla- 

blifhed forms, they might lofe the fubftance, and that 

things might be changed for the worfe. The Gene- 

vefe were attached to their old fyflem of education ; 

and they had reafon to be fo, becaufe it had not only 

proved the means of diffufing knowledge generally a- 

inongfl them, but had called forth the talents of feveral 

eminent mathematicians (a) and philofophers (b)7 

But De Sauffure’s attention was not confined to pub¬ 

lic education alone. He fuperintended himfelf the edu¬ 

cation of his two fons and a daughter, who have fhewn 

themfelves worthy of fuch an inflrudlor. His daugh¬ 

ter to the charms of her fex unites an extenfive know¬ 

ledge of the natural fciences ; and his cldell fon has al¬ 

ready made himfelf known by his phyfical and chemical 

labours. 

The fecond volume of his Travels was publifhed in 

1786. It contains a defeription of the Alps around 

Mont Blanc, which the author conliders as a mineralo- 

gifl, a geologift, and a philofopher. He gives alfo 

feme fnterelling experiments on electricity, and a de¬ 

feription of his electrometer, one of the mofl perfect 

that we have. We are indebted to him alfo for feveral 

inftruments of meafurement, fuch as his cyanometer, def- 

tined to meafure the degree of the bluenefs of the hea¬ 

vens, which varies according to the elevation of the ob- 

ferver ; his diaphanometer (fee Photometer in this Sup- 

phment), and his anemometer, which, by means of a kind 

of balance, meafures the force of the wind. 

Some years after the publication of the fecond vo¬ 

lume of his Travels, De Saufiure was admitted as a fo¬ 

reign affociate of the Academy of Sciences of Paris ; 

and Geneva could then boafl of having two of its citi¬ 

zens .in that clafs, w hich confided only of feven mem¬ 

bers. De Sauffure not only did honour to his country ; 

he loved and ferved it. He was the founder of the 

Society of Arts, to which Geneva is indebted for the 

high Hate of profperity it has attained within the laid 

s a u 
He prefided over that fociety till the lafl Sauffure. 

moment of his life; and one of his fondefl wifhes was the 

prefervation of this ufeful eflablifhment. 

In confequence of M. de Sauffure’s fatiguing labours 

in the Council of Two Hundred, of which he was a 

member, and afterwards in the National Affembly, his 

health began to be deranged, and in 1794 he was al- 

mofl deprived of the total ufe of his limbs by a ftroke 

of the palfy. However painful his condition then might 

be, his mind Hill preferved its activity ; and after that 

accident he revifed the two lad volumes of his Travels, 

which appeared in. 1796. They contain an account of 

his excurlions to the mountains of Piedmont and Swit¬ 

zerland, and in particular of his journey to the fummit 

of Mont Blanc. Thefe volumes, inflead of exhibiting 

any marks of his malady, prefent an enormous mafs of 

new fadls and obfervations of the utmoft importance to 
phyfics. 

He rendered alfo an important fervice to that fcience 

by publifhing the Agenda, which terminate his fourth 

volume, and in which that great man, furvlving himfelf, 

condudls the young naturalifl through the middle of 

mountains, and teaches him the method of obferving 

them with advantage. Thefe Jgenda are a proof of 

his, genius, and of the flrength of mind which he re¬ 

tained amidft his fufferings. It was alfo during his 

illnefs that he dire&ed the experiments made on the 

height of the bed of the ArVe, and that he publifhed Ob¬ 

fervations on the Fulibility of Stones by the Blow-pipe, 
which were inferted in the Journal de Phyfique. 

Having gone for the fake of his health to the baths 

of Plombiers, he flill obferved the mountains at a dis¬ 

tance, and caufed to be brought to him fpecimens of 

the flrata which he perceived in the fleepeft rocks. He 

had announced that he would conclude his travels with 

fome ideas on the primitive flate of the earth ; but the 

more he acquired new fads, and the more he meditated 

on the fubjed, the more uncertain did his opinions be¬ 

come in regard to thofe grand revolutions which pre¬ 

ceded the prefent epoch. In general he was a Neptu¬ 

nian ; that is to fay, aferibed all the revolutions of our 

globe to water. He admitted the poffibility of the 

mountains having been thrown up by elaflic fluids dif- 
engaged from the cavities of the earth. 

Though the flate of his health began gradually to 

become worfe, he flill entertained hopes of recovery; 

and the French government having appointed him pro- 

feffor of philofophy at the Special School of Paris, he. 

did not defpair of being one day able to fill that office : 

but his flrength was exhaufled, a general languor fuc- 

ceeded the vigour he had always enjoyed, his flow and 

embarraffed pronunciation no longer correfponded with 

the vivacity of his mind, and formed a melancholy con¬ 

trail with the pleafantnefs by which he had been for¬ 

merly diftinguifhed. It was- a painful fpedlacle to fee 

this great man reduced thus to imbecility at an age- 

when meditation is beneficial, and when he might have 

enjoyed the fruits of his reputation and labours. 

In vain* did he try, for the re-eflablifhment of hiV 

health, all the remedies which medicine, enlightened by, 

the 

(a) Abauzit, Cramer, Lhuilier, J. Trembley, &c. 

(b) Jalabert, A. Trembley, Bonnet, Lefage, Deluc, Senebier, Prevoft, Pi&et, andDe Sauffure himfelf. 
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the phyfical fciences, could afford—all afiiftance was 

ufelefs. The vital power quitted him with flow and 

painful fteps. Towards the beginning of autumn 1798 

his decay became more vifible, his mind loft all its aXi- 

vitv, and on the 22d of March 1799 he terminated his 

brilliant career, at tillage of 59, lamented by a family 

to whom he was dear—by a country to which he had 

done honour—and by Europe, the knowledge of which 

he had extended. 
SCALE, in architecture and geography, aline di¬ 

vided into equal parts, placed at the bottom of a map 

or draught, to terve as a common meafure to all the 

parts of the building, or all the diftances and places of 

the map. 
Scale3, in mathematics, fee Scales (Encycl.), and 

likevvife Logarithmic Lines, under which title are 

mentioned fnme improvements by Mr Nicholfon On 

Gunter's fcale. Thefe improvements are valuable ; and 

the reader will find a fuller account of them in the fir ft 

volume of the author’s Philofophical Journal. 
SCANTLING, a meafure, fize, or ilandard, by 

which the dftnenfions, &c. of things are to be determi¬ 

ned. .The term is particularly applied to the dimenfions 

of any piece of timber, with regard to its breadth and 

thicknefs. 
SCAPEMENT, in clock work, a general term for 

the manner of communicating the impulfe of the wheels 

to the pendulum. The ordinary fcapements coniift of 

the fwing-wheel and pallets only ; but modern improve¬ 

ments have added other levers or detents, chiefly for 

the purpofes of diminifhing friXion, or for detaching 

the pendulum from the preffure of the wheels during 

part of the time of its vibration. See IVatch Making, 

in this SuppL 
SCARFING, a term in carpentry; by which is meant 

the joining of two beams of wood together to increafe 

the length: the beams in the joint are indented into one 

another, as in figures 19, 24, and 25, Plate X. Supple¬ 

ment. 
SCARLET, a beautiful bright red colour given to 

cloth, either by a preparation of kermes (See that ar¬ 

ticle in SuppL), or more completely by the American 

cochineal. Profeffor Beckmann, in the fecond volume 

of his Hiftory of Inventions, feems to have eftabhfhed 

the following conclufions: 
jft, Scarlet, or the kermes dye, was known in the 

Eaft in the earlieft ages, before Mofes, and was a dif- 

covery of the Phoenicians in Paleftfne, but certainly not 

of the fmall wandering Hebrew tribes. 2d, Tola was 

the ancient Phoenician name uled by the Hebrews, and 

even by the Syrians ; for it is employed by the Syrian 

tranflator, Ifaiah, chap. 1. ver. 18. Among the Jews, 

after their captivity, the Aramaean word zehori wa3 

more common. 3^/, This dye was known alfo to the 

Egyptians in the time of Mofes; for the Ifraelites muft 

have carried it along with them from Egypt. 4th, The 

A.rabs received the name kermes, with the dye, from 

Armenia and Perfia, where it was indiginous, and had 

been long known; and that name banifhed the old name 

in the Eaft, as the name fcarlet has in the Weft. For 

the firft part of this aflertion we muft believe the Arabs. 

$th> Kermes were perhaps not known in Arabia; at* 

leaft they were not indiginous, as the Arabs appear to 

have had no name for them. 6th, Kermes fignifies al¬ 

ways red dye ; and when pronounced fhort, it becomes 

deep red. 
Concerning the origin of the name fcarlet, which was 

in ufe fo early as the 11 th century, our author has 

many conjeXures, which we need not tranferibe, as he 

feems not quite fatisfied with any of them himfelf. T. he 
following reflexions upon the comparative excellence of 

the ancient and modern fcarlet, together with the pio- 

grefs of the art of dyeing that colour, are worthy of 

notice : 
“ Of the preparation and goodnefs of the ancient 

fcarlet we certainly know nothing ; but as we find in 

many old pieces of tapeftiy of the 11 th century, and 

perhaps earlier, a red which has continued remarkably 

beautiful even to the prefent time, it can:.ot at any rate 

be denied, that our anceftors extolled their icarlet not 

without reafon. We can, however, venture to aflert, 

that the fcarlet prepared at prefent is far fuperior, 

owing principally to the effects of a fohition of tin.— 

This invention may be reckoned amongft the moll im¬ 

portant improvements of the art of dyeing, and deferves 

a particular relation. 
<l The tincture of cochineal alone yields a purple co¬ 

lour, not very pleafant, which may be heightened to 

the moft beautiful fcarlet by a fulution of tin in aqua- 

regia (nitro muriatic acid). This difeevery was made 

as follows : Cornelius Drebbel, who was born at Alk- 

maar, and died at London in 1634, having placed in 

his window an extraX of cochineal, made with boiling 

water, for the purpofe of filling a thermometer, fome 

aqua-regia dropped into it from a phial, broken by ac¬ 

cident, which flood above it, and converted the purpla 

dye into a moil beautiful dark red. After fome cou- 

jeXures and experiments, he difeovered that the tin by 

which the window-frame was divided into fquares had 

been diflolved by the aqua-regia, and was the caufe of 

this change. He communicated his obfervation to 

Kuffelar, that excellent dyer at Leyden, who was af¬ 

terwards his fon in-law. The latter brought the dif- 

covery to perfeXion, and employed it iome years alone 

in his dye-houfe, which gave riie to the name of Kuf¬ 

felar’s colour. In the courfe of time the fecret became 

known to an inhabitant of Memn, called Gulich, and 

alio to another perfon of the name of Van der \ echt, 

who taught it to the brothers Gobelins in France, 

Giles Gobtlin, a dyer at Paris, in the time of Francis I. 

had found out an improvement of the then nfual 

fcarlet dye ; and as he had remarked that the water of 

the rivulet Bievre, in the fuburbs St Marceau, was ex¬ 

cellent for his art, he ereXed on it a large dye-houfe ; 

which, out of ridicule, was called Folie Gobelins, Gobe¬ 

lin's Folly. About this period, a Flemifh painter, 

whom fome name Peter Koek, and others Ktoek, and 

who had travelled a long time in the Eaft, eftablifhed, 

and continued to his death in 1650, a inanufaXory for 

dyeing fcarlet cloth by an improved method. Through 

the means of Colbert, one of the Gobelins learned the 

procefs ufed for preparing the German fcarlet dye from 

one Gluck, whom fome confider as the above-mention¬ 

ed Gulich, and otheis as Kloek; and the Parifian fcar¬ 

let dye foon rofe into fo great repute, that the po¬ 

pulace imagined that Gobelin had acquired his art from, 

the devil. It is well known that Louis XIV. by the. 

advice of Colbert, purchafed Gobelin’s building from. 
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his fuccefiors in the year 1667, and transformed it into 
a palace, to which he gave the name of Hotel royal des 
Gobelins, and which he afiigned for the ufe of firft-rate 
artifts, particularly painters, jewellers, weavers of tapef- 
try, and others. After that time the rivulet was no 
longer called Bievre, but Gobelins. About the year 
1643, a Fleming, named Kepler, eftablifhed the firil 
dye houfe for fcarlet in England, at the village of Bow, 
not far from London \ and on that accounlfthe colour 
was called, at firft, by the Englifh, the Bow-dye. In 
the year 1667, another Fleming, named Brewer, invi¬ 
ted to England by King Charles II. with the promife 
of a large falary, brought this art there to great per¬ 
fection.” 

SCHEME, a draught or reprefentation of any geo- 
metiical or aftronomical figure, or problem by lines 
fenlible to the eye ; or of the celeitial bodies in their 
proper places for any moment; otherwife called a dia¬ 
gram. 

SCIAGRAPHY, or Sciography, the profile or 
vertical feCtion of a building; ufed to fhew the infide 
of it. 

Sciagraphy, in aftronomy, Scc. is a term ufed by 
fome authors for the art of finding the hour of the day 
or night, by the fhadow of the fun, moon, ftars, See. 

SCIOPTIC, or Scioptric Ball, a fphere or globe of 
wood, with a circular hole or perforation, where a lens 
is placed. It is fo fitted, that, like the eye of an animal, 
it may be turned round every way, to be ufed in making 
experiments of the darkened room. 

SCOLYMUS (fee that article Encycl.) is, by Pliny 
and Theophraftus, reckoned to belong to the genus of 
the thiftles. The former fays, that like mod others of 
the fame kind, the feeds were covered by a fort of wool 
(pappus). It had a high Hem, furrounded with leaves 
which were prickly, but which ceafed to fling when 
the plant withered. It flowered the whole fummer 
through, and had often flowers and ripe feed at the 
fame time ; which is the cafe alfo with our artichoke 
plants. The calyx of the fcolymus was not prickly ; 
the root was thick, black, and fweet, and contained a 
milky juice. It was eaten both raw and cooked ; and 
Theophraftus obferve3, as fomething very remarkable, 
that when the plant was in flower, or, as others explain 
the words, when it had finiflied blowing, it was moll 
palatable. What renders this circumflance Angular is, 
that moft milky roots ufed for food lofe their milk, and 
become unfit to be eaten as foon as they have blown. 
This is the cafe with the goat’s beard, which is eatable 
only the firft year. 

Profeffor Beckmann has, with much labour and eru¬ 
dition, endeavoured to afeertain what is really the plant 
which was known to the ancients by the name fcoly¬ 
mus. He feems to have proved Efficiently, that it was 
not the callus, the carduus, or the c'tnara ; but he lias 
not been able to come to any other conclufion. <c Were 
I appointed or condemned (fays he) to form a new La¬ 
tin dictionary, I fhould explain the article fcolymus in 
the following manner : Planta compofita> capitata. Can- 
Its longttSy obfitus foliis fpinofis. Radix carnofa, ladefcens, 
nigra9 dulctSy edulis. Calix fquamis inermibusy difeo car- 
nofoy ante ejfiorefcentiam eduli. Semina pappofa. Turio- 
nes edules. This defeription, fhort as it is, contains eve¬ 
ry thing that the ancients have faid in order to charac- 
terife that plant.” 

1 SCO 
SCONCES, fmall forts, built for the defence of 

fome pafs, river, or other place. Some fconces are made 
regular, of four, five, or fix baftions ; others are of 
fmaller dimenfions, fit for paffes or rivers; and others 
for the field. 

SCOTALES, were meetings held formerly in Eng¬ 
land for the purpofe of drinking ale, of which the ex¬ 
pence was defrayed by joint contribution. Thus the 
tenants of South Mailing in Sufiex, which belonged to 
the Archbhhop of Canterbury, were, at the keeping of 
a court, to entertain the Lord or his bailiff with a 
drinking, or an ale ; and the dated quotas towards the 
charge were, that a man fhould pay threepence half¬ 
penny for himielf and his wife, and a widow and a cot¬ 
tager three half pence. In the manor of Ferring, in the 
fame county, and under the fame jurifdiCtion, it was the 
cuftom for the tenants named to make a fcotale of fix. 
teen pence halfpenny, and to allow out of each fixpence 
three halfpence for the bailiff. 

Common fcotales in taverns, at which the clergy 
were not to be prefent, are noticed in feveral ecclefiafti- 
cal canons. They were not to be publifhed in the 
church by the clergy or the laity ; and a meeting of 
more than ten perfons of the fame panfh or vicinage was 
a fcotale that was generally prohibited. There were 
alfo common drinkings, which were denominated leet- 
aky bride*ale, clerk-aley and church-ale. To a leet-ale 
probably all the refidents in a manorial diflrid were 
contributors ; and the expence of a bride-ale was de¬ 
frayed by the relations and friends of a happy pair, 
who were not in circumflanccs to bear the charges of a 
wedding dinner. This cuftom prevails occafionally in 
fome diftri&s of Scotland even at this day, under the de¬ 
nomination of a penny Iride-aky and was very common 
fifty or fixty years ago. The clerPs-ale was in the Eafter 
holidays, and was the method taken to enable clerks of 
parifhes to collect more readily their dues. 

Mr Warton, in his Hiftory of Englifh Poetry, has 
inferted the following extraft from an old Indenture, 
which fhews clearly the defign of a church-ale. “ The 
parifhioners of Elveftone and Okebrook, in Derbyfhire, 
agree jointly to brew four ales, and every ale of one 
quarter of malt, betwixt this and the feaft of St John 
the Baptift next coming ; and that every inhabitant of 
the faid town of Okebrook fhall be at the feveral ales. 
And every huiband and his wife fhall pay two pence, 
every cottager one-penny ; and all the inhabitants of 
Elvefton fhall have and receive all the profits and advan¬ 
tages coming of the faid ales, to the ufe and behoof of 
the faid church of Elvefon.” 

The give-ales were the legacies of individuals; and 
from that circumflance entirely gratuitous. They feem 
to have been very numerous, and were generally left to 
the poor ; though, from the largenefs of the quantity 
of ale enjoined to be brewed, it mull have been fome- 
times intended that others were to partake of them. 
Thefe bequefts were likewife, not unfrcquently, made 
to the light or altar of a faint, with diieftions for fing- 
ing maffes at the obit, trenthal, or anniverfary of the tef- 
tator. Hence, though fcotales were generally kept in 
houfes of public refort, the give-ales were fometimes 
difpenfed in the church, and often in the churchyard; 
by which means “ Godde’s houfe (as Sumner fays in 
his Treatife on Gavelkind) was made a tavern of glut¬ 
tons.” Such certainly would be Chalk church, if in it 

Sconce*, 
Scotales. 
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SCO [ 495 3 S C Y 
Scowring, was kept the g!ve-ale of William May of that parifh ; 

' for he ordered his wife to « make in bread fix buthels 
of wheat, and in drink ten bulhels of mault, and in 

cheefe twenty-pence, to give to poor people for the 

health of his ioull ; and he ordered that, after the de- 

ceafe of his wife, his executors and feoffees fhould con¬ 

tinue the cnltom for evermore.” 
SCOWRING of stuffs, is an art much more ge¬ 

nerally praftifed than underllood. It fuppofes, fays 

Chaptal, ift, a knowledge of the different fubftances 

capable of ftaining any kind of cloth ; 2d, of the fub¬ 

ftances to which recourfe muft be bad, in order to make 

thofe depofited on the fluff to difappear ; 3d, a know¬ 

ledge of the effefts produced on colours by thofe re¬ 

agents, which it may be neceffary to employ to deftroy 

ilains ; 4th, a knowledge of the manner in which the 

cloth is effefted by thofe re-agents; 5th, of the art of 

reftoring a colour changed or faded. Of thofe bodies 

which occafion fpots on different kinds of cloth, fome 

are eafily diftinguifhed by their appearance, fuch as 

greafy fubftances ; but others have more complex ef- 

le&s, fuch as acids, alkalies, perfpired matter, fruits, 
urine, &c. Acids redden black, fawn, violet, and puce- 

colour, and every fhade communicated with orchilla- 

weed, iron, ailringents, and every blue except indigo 

and pruffian blue. They render the yellows paler, ex¬ 

cept that of arnatto, which they change into orange. 

Alkalies change to violet the reds produced by Bra¬ 

zil-wood, logwood, and cochineal. They render the 

greens on woollen cloth yellowifh, make yellow brown- 

ifh, and change the yellow produced by arnatto to au¬ 

rora. Perfpired matter produces the fame effefts as al¬ 

kalies. 
When the fpots are produced by fimple bodies on 

fluffs, it is eafy to remove them by the means already 
known. Greafy fubftances are removed by alkalies, 

foaps, the yolk of eggs, fat earths; oxides of iron, by 

the nitric and oxalic acids ; acids by alkalies, and reci¬ 

procally. Stains of fruit on white fluffs may be remo¬ 

ved by the fnlphureous acid, and ftill better by the oxi- 

genated muriatic acid. But when the fpots are of a 

complex kind, it will be neceffary to employ feveral^ 

means in fuccefllou. Thus, to deftroy the ftain of 

coom from carriage-wheels, after the greaie lias been 

diffolved, the oxide of iron may be removed by the oxa¬ 

lic acid. 
As colours are often changed by re-agents, it will be 

neceffary, in order to reftore them, that the fcowrer 

fhould poffcfs a thorough knowledge of the art 01 dye¬ 

ing, and how to modify the means according to circiim- 

ftances. This becomes "he more difficult, when it is 

neceffary to reproduce a colour fimilar to that of the 

reft of the fluff, to apply that colour only in one place, 

and often to reftore the mordant by which it was fixed, 

and which has been deftroyed, or even the iirlt tint 

which gave the colour its intendty. It may he readily 

conceived that the means to be employed mull depend 

on the nature of the colour and the ingredients by which 

it was produced ; for it is known that the fame colour 

may be obtained from very different bodies. Thus, af¬ 

ter an alkali has been employed to deftroy an acid fpot 

on browns, violets, blues, poppies, &c. the yellow fpot 

which remains may be made to difappear by a folntion 

of tin ; a folution of fulphat of iron reft ores the colour 

to brown fluffs which have been galled ; acids reftore to 

their former fplendour yellows which have been render- Scownrg, 

ed dufky or brown by alkalies ; blacks produced by , c> 

logwood become red by acids ; alkalies change thefe 

red fpots to yellow, and a little of the aftringent prin¬ 

ciple makes them again become black. A folution of 

one part of indigo in four parts of fulphuric acid, dilu¬ 

ted with a fufficient quantity of water, may be employ¬ 

ed with iuccefs to revive the blue colour of cotton or 

wool which has been changed. Scarlet may be revived 

by means of cochineal and a folution of the muriat of 

tin, &c. 
The choice of re-agents is not a matter of indiffe¬ 

rence. Vegetable acids are preferable ; thejulphureous 

acid, however, may be employed for flams occafioncd 

by fruit; it docs not change the blue of iilk nor co¬ 

lours produced by aftringents ; it does not degrade the 

yellow of cotton. Ammonia fucceeds better than fixed 

alkalies in removing fpots produced by acids. It is em¬ 

ployed in vapour ; its aftion Li fpeedy, and feldom alters 

the colour. 
The means of removing greafy fpots are well known. 

This effeft is produced by alkalies, fullers earth, vola¬ 

tile oils diffolved in alcohol, a heat proper for volatili¬ 

zing greafe, &c. Spots occafioned by ink, rufl, or iron- 

mould of any kind, and all thofe produced by the yel¬ 

low oxide of iron, are removed by the oxalic acid : the 

colour may be reflored by alkalies, or a folution of the 

muriat of tin. Thefe fpots may be removed aLo by the 

oxygenated muriatic acid, when they are on white fluffs- 

or paper. 
The aftion of alkalies, and that of perfpired matter, 

are the fame : their fpots may be effaced by acids, or 

even by a weak folution of the muriat of tin. . When 

thefe fpots arife from feveval unknown caufcs, in order 

to deftroy them, recourfe mull be had to polychrefl 

competitions. The following may be conftdered as one 

of the mofl efficacious : Diftolve white foap in alcohol, 

and mix this folution with the yolks of honi four to 

fix eggs ; add gradually effenee of turpentine ; and 

corporate with the whole fome fullers earth, in inch u 

manner as to form balls of a fuitable confidence. Moit- 

ten the fpot ; and having rubbed it with thofe balls* 

the fpot will be removed by waffling the fluff. All 

fpots, except iron-mould and ink, may be removed in 

this manner. 
Waffling deftroys the luflre, and leaves a tarn lined 

place d i fag re e able to the eye; but the luftre may be 

reflored bv drawing over the wafned place, and m the 

dire ft ion of the pile, a brufh moillened in water, im¬ 
pregnated with a little gum. Y011 may then apply a 

fhect of paper, or a piece of cloth, and a confiderable 

weight, under which the cloth muft be kh to dry. 
SCYLLA. Under this title we gave, in the Ency¬ 

clopedia an account of Scylla and Charybdis, widenr 

though taken from a work which we thought good 

authority, appears to be far from correft. I hefe pla¬ 

ces, fo famous in the poems of Homer and Virgil, were 

examined with minute attention by that accuiate obser¬ 

ver of nature the Abbe Spallanzani ; who thus dcfciibes- 

Scylla. ,, rr 

« It is a lofty rock, diftant twelve miles from Melina, 

which rifes almoft perpendicularly from the fea on the 

fhore of Calabria, and beyond which is the frnall city 

of the fame name. Though there was fcarcely any 

wind, I began to hear, two miles before I came to the 
rocky 
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Sey^a. rock, a murmur and noife like a confufed barking of 

dogs, and on a nearer approach readily difcovered the 

caufe. ri his rock, in its lower parts, contains a num- 

ber of caverns, one of the largeft of which is called by 

the people there Dr agar a The waves, when in the 

leatl agitated, rufiling into thcfe caverns, break, dafli, 

throw up frothy bubbles, and thus occafion thefe various 

and multiplied founds. I then perceived with how 

much truth and refembhnce of nature Homer and Vir¬ 

gil, in their perfonifi cat ions of Scy 11a, had pourtrayed 

] SCY 
and waves, is to have recourfe to the Ik’ill and courage 
of thefe Mefiinefe Teamen.” ° y 

Charybdis is fituatcd within the ftrait, in that part 
of the lea which lies between a projection of land na¬ 

med Punta Secca, and another projection on which 

Hands the tower called Lanterno, or the light-houfe, a 

light being placed at its top to guide veiTcis which may 

enter the harbour by night. Every, writer, who has 

hitherto deferibed Charybdis, has fuppofed it to be a 

whirlpool ; but this is a miftake, as Spallanzani has 

Soylfa. 

this lcene, by deferibing the monller they drew as lurk- completely proved, by ascertaining what it really is. 

ing in the darkuels of^a vail caveru* Surrounded by ra- “ Charybdis is diftant from the ftiore of Medina about 

750 feet, and is called by the people of the country Ca- venous barking rnaftiffs, together with wolves, to in- 
creafe the horror. 

ii Such is the fituation and appearance of Scylla ; 

let us now confider the danger it occafious to mariners. 

Though the tide is almoft imperceptible in the open 

parts of the Mediterranean, it is very ilrong in the 

ftrait of Medina, in confequence of the narrownefs of 

the channel, and is regulated, as in other places, by the 

periodical elevations and deprefiion of the water. Where 

the flow or current is accompanied by a wind blowing 

the fame way, veffels have nothing to fear, lince they 

cither do not enter the ftrait, both the wind and the 

ftream oppofing them, but caft anchor at the entrance; 

or, if both are favourable, enter on full fail, and pafs 

through with fuch rapidity that they feem to fly over 

the water. But when the current runs from fouth to 

north, and the north wind blows hard at the fame time, 

the fliip which expedled eaiily to pafs the ftrait with 

the wind in its item, on its entering the channel is re¬ 

filled by the oppofite current, and, impelled by two 

forces in contrary dire&ions, is at length daftted on the 

rock of Scylla, or driven on the neighbouring fands; 

unlefs the pilot fhall apply for the fuccour neceffary for 

bis preservation. For, to give afliftance in cafe of fuch 

accidents, 24 of the ftrongetl, boldeft, and moft expe¬ 

rienced Tailors, well acquainted with the place, are Ra¬ 

tioned night and day along the fhore of Meflina; who, 

at the report of guns fired as fignals of diftrefs from any 

vefTel, hallen to its afliftance, and tow it with one of 

their light boats. The current, where it is ftrongeft, 

does not extend over the whole ftrait, but winds thro* 

it in intricate meanders, with the courfe of which thefe 

men are perfectly acquainted, and are thus able to 

guide the fhip in fuch a manner as to avoid it. Should 

the pilot, however, confiding in bis own /kill, contemn 

or negledl this afliftance, however great his ability or 

experience, he would run the moft imminent rifk of be¬ 

ing fhipwrecked. In this agitation and confli£l of the 

waters, forced one way by the current, and driven in a 

contrary direction by the wind, it is ufelefs to throw 

the line to difeover the depth of the bottom, the vio¬ 

lence of the current frequently carrying the lead almoft 

on the furface of the water. The ftrongeft cables, 

though fome feet in circumference, break like fmall 

cords. Should two or three anchors be thrown out, 

the bottom is fo rocky that they either take no hold ; 

lofaro, not from the agitation of the waves, as fome 

have fuppofed, but from and ; that is, 

beautiful tower, from the light-houfe ere&ed near it for 

the guidance of veffels. The phenomenon of the Calo- 

faro is obfervable when the 'current is defeending ; for 

when the current fets in from the north, the pilots call 

it the defeending rema, or current ; and when it runs 

from the fouth, the afeending rema. The current afeends 

or defeends at the rifing or fetting of the moon, and 

continues for fix hours. In the interval between each 

afeent or deiccnt, there is a calm which lafts at leaft a 

quarter of aa hour, but not longer than an hour. Af¬ 

terwards, at the rifing or fetting of the moon, the cur¬ 

rent enters from the north, making various angles of 

incidence with the ftiore, and at length reaches the Ca- 

lofaro. This delay fometimes continues two hours ; 

fometimes it immediately falls into the Calofaro ; and 

then experience has taught that it is a certain token of 
bad weather.” 

When our author obferved Charybdis from the ftiore, 

it appeared like a group of tumultous waters ; which 

group, as lie approached, became more extenfive and 

more agitated. He was carried to the edge, where he, 

flopped fome time to make the requifitc observations ; 
and was then convinced, beyond the fliadow of a doubt, 

that what he faw was by no means a vortex or whirl¬ 
pool. 

Hydrologies teach us, that by a whirlpool in a run¬ 

ning wrater we are to underftand that circular courfe 

which it takes in certain circumftances ; and that this 

courfe or revolution generates in the middle of a hollow 

inverted cone, of a greater or lefs depth, the internal 

Tides of which have a fpiral motion. But Spallanzani per¬ 

ceived nothing of this kind in the Calofaro. Its revol¬ 

ving motion was circumfcribed to a circle of at mod ico 

feet in diameter ; within which limits there w as no in¬ 

curvation of any kind, nor vertiginous motion, but an 

inceflant undulation of agitated waters, which rofe, fell, 

beat, and dalhed on each other. Yet thefe irregular 

motions were fo far placid, that nothing w3s to be 

feared in pafling over the fpot, which he did ; though 

their little bark rocked very much from the continual 

agitation, fo that they were obliged conflantly to make 

life of their oars to prevent its being driven out of the 

Calofaro. Our author threw fubftances of different 
or, if they fhoukl, are foon looiened by the violence of kinds into the ftream. Such as were fpeciRcally hea¬ 

vier than the water funk, and appeared no more ; thofe. 

which were lighter remained on the furface, but were 

foon driven out of the revolving circle by the agitation 
of the water. 

Though from thefe obfervations he was conviuced 

that there was no gulpli under the Calofaro, as other- 

wife 

the waves. Every expedient afforded hy the art of na¬ 

vigation, though it might fucceed in faving a fliip in 

other parts of the Mediterranean, or even the tremen¬ 

dous ocean, is ufelefs here. The only means of avoid¬ 

ing being dafhed againft the rocks, or driven upon the 

fands in the midft of this furious conteft; of the winds 
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Scylla, wife there would have been a whirlpool, which would 

Sea-fick- have carried down into it the floating fubftances ; he 

ne^9, determined to found the bottom with the plummet, and 

"i ~found its greateff depth did not exceed 500 feet. He 

was likewife informed, to his no fmall furprife, that be¬ 

yond the Calofaro, towards the middle of the (trait, the 

depth was double. 
When the current and the wind are contrary to each 

other, and both in their greateft violence, especially 

when the fcilocco, or fouth wind, blows, the (welling 

3nd dafhing of the waves within the Calofaro is much 

ftronger, more impetuous, and more extenfive. It then 

contains three or four fmall whirlpools, or even more, 

according to the greatnefs of its extent and violence. 

If at this time fmall veffels are driven into the Calofaro 

by the .current or the wind, they are feen to whirl 

round, rock, aud plunge, but are never drawn down in¬ 

to the vortex. They only fink when filled with water, 

by the wTaves beating over them. When veffels of a 

larger fize are forced into it, whatever wind they have 
they cannot extricate tbemfelves; their fails are nfelefs; 

and after having been for fome time toffed about by the 

waves, if they are not affifled by the pilots of the coun¬ 
try, wiio know how to bring them out of the courfe of 

the .current, they are furioufly driven upon the neigh¬ 

bouring fhore of the Lanterna, where they are wreck¬ 

ed, and the greater part of their crews perifli in the 

waves. 
From thefe fads, the clafiical reader will perceive 

that the ancient descriptions of Charybdis are by no 

means fo accurate as thofe of Scylla. The faying, 

however, which became proverbial among the ancients, 

viz. that i( he who endeavours to avoid Charybdis, 

dafhes upon Scylla,” is, in a great meafnre, true. If a 

Chip be extricated from the fury of Charybdis, and car¬ 

ried by a (Irong foutherly wind along the (trait towards 

the northern entrance, it will indeed pafs out fafely ; 

but fhould it meet with a wind in a nearly oppofite di¬ 

rection, it would become the fport of both thefe winds, 

and, unable to advance or recede, be driven in a middle 

courfe between their two directions, that is to fay, full 

upon the rock of Scylla, if it be not immediately affift- 

ed by the pilots. It is likewife obferved, that in thefe 

hurricanes a land wind frequently rifes, which defcends 

from a narrow pafs in Calabria, and increafes the force 

with which the {hip is impelled towards the rock. 

SEA-sickness is a diforder which has been but 

little treated of, notwithftandirig the frequency of its 

occurrence, and the irkfomenefs and diftrefs to which 

the patient is fubjeded during its continuance. It has 

been found to be very beneficial in fcveral difeafes, a- 

mong which the principal are adhinatie and pulmonary 

complaints ; and there are very few in (lances of its be¬ 

ing attended with fatal confequences. The fea-fick- 

nefs feems to be a fpafmodic affection of the (lomach, 

produced by the alternate preffure and lecefs of the 

contents of that vifcus againft its lower internal fur- 

face, according as the rife and fall of the (hip oppofes 

or recedes from the adlion of gravity. 

The feas in which this diforder attacks the paffenger 

with the greateft violence, are thofe where the waves 

have long uninterrupted freedom of action; of courfe, 

bay, gulphs, and channels; may be navigated with lefs 

inconvenience, as the waves,meeting with more frequent 

refiftance,and the repercuffionbeing confulerably ftrong- 

Suppl. Vol. II. Part II. 

er, the veffel does not experience that gentle uniform 

vacillation which fickens the (lomach, and renders the 

head giddy. By the fame argument, a perfon feels lefs 

inconvenience from the diforder on the wide ocean in 

a fmall veffel, on which the flighted motion of the 

waves makes a (Irong imprefiion. He is likewife lef> 

expofed to it in a very large veflfel,' as in a (hip of the 

line, or a large merchantman deeply laden ; as the 

waves, in this cafe, fcarcely affedl the veffel. It is in 

(hips of the middling iize, and which carry but a light 

ca’-go, that the paffenger differs mod from the fea fick- 

nefs. It has been obferved, that this diforder affeS* 

people in years lefs than young perfons ; thofe of a 

dark lefs than thofe of a fair completion, and that it 

feldom attacks infants. The duration is not limited to 

any fixed period of time; with (ome it la|ls» only a few 

days, with others weeks, months, and even during the 

whole courfe of the voyage. The fooner it takes place 

after embarkation, the greater probability is there of 

its continuance. It does not always ce:tfe immediately 

011 landing, but has been knov/n, in fome cafes, to con¬ 

tinue for a confiderable time. Even the oldeft and 

mod (kilful feamen have experienced a idapfe, eipecial- 

Iy if they have quitted the fea■ ferries for a long term 

of years. 
There have been many modes lecommended for mi¬ 

tigating, if not entirely preventing, this diforder; among 

which the following feem the mod efficacious : 

1. Not to go on board immediately after eating ; 

and, when on board, not to eat in any great quantity 

at any one meal. 

2. To take ftrong exercife, with as little intermiffion. 

as conveniently can be done ; for indance, to affift at 

the pumps, or any other a&ive employment, as indolent 

and (lothfid paffengers always fuffer mod from the dif¬ 

order. 

3. To keep much upon deck, even in ftormy and 

rainy weather, as the fea breeze is lefs liable to affect 

the (lomach than the ftagnated air of the cabin, which 

is frequently rendered infedlious for want of fufficitnt 

circulation. 

4. Not to watch the motion of the waves, efpecially 

when ftrongly agitated with temped. 

5. To avoid carefully all employments which harais 

the mind, as reading, ftudy, meditation, and gaming : 

and, on the other hand, to feek every opportunity of 

mirth and mental relaxation. 

6. To chink occafionally carbonic acids, as the froth 

of ftrong fermented beer, or wine mixed with Seltzer 

water, and fermented with pounded fugar, or a glais of 

Champaign. 

7. It will be found of great fervice to take the acid 

of fulphur dulcified, dropped upon lump fugar, or in 

pepperment water ; or ten drops of fnlphureous ether. 

With regard to eating, it is acvifable to be very 

fparing, at lead not to eat much at one meal. The 

proper diet is bread and frefli meat, which fhould be 

eaten cold with pepper. All (weet favoured food 

fliould be carfully avoided ; and the paffenger fhould 

refrain from fat, but efpecially from all meat that is in 

the lead degree tainted Even the odour of flowers is 

very pernicious ; for which reafon it is not expedient 

to examine marine prodn&ions, as thefe generally have 

a naufeating fmell. The fumes of vinegar may be in¬ 

haled with great benefit. The drink (hould confid of 

3 R. tart 

Sea- fuk- 
refs. 
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$ca fick- tart wines, lemonade, or Seltzer water, but never of 

nefs, common water. The paffenger would do well to drink 

. Se^0r, . little and often. As experience ha* proved, than an 

accidental diarrhoea has frequently relieved the patient 

from the fea-ficknefs, it will be prudent to follow the 

clue of nature, and take a gentle laxative, or, if circum- 

ftances will permit, a clyfter of falt-water and Venice 

foap, which is the more neceffary, as fea-faring people 

are liable to obftru&ions. It will further be found ufe- 

ful to apply to the pit of the ftomach a tonic anodyne 

antifpafmodic emplaftrum, fpread upon leather, and co¬ 

vered with linen. 
Where the above preventives have not been employ¬ 

ed, or have not fucceeded in fecuring the paffenger 

from the fea-ficknefs, he may, however, experience con¬ 

siderable relief from the following remedies : 
If fymptoms of vomiting appear, they may frequent¬ 

ly be remedied by the patient proflrating himfelf in 3 

horizontal pofition, upon the back or belly, and ly¬ 

ing perfe&ly ft ill. We would recommend likewile a 

gentle compreftion of the abdomen. But if the fits of 

vomiting are too violent to be repreffed, in that cafe, it 

is beft to promote them by a ftrong dofe of fait water ; 

an expedient, however, which mud not be too often 

repeated, as it tends ft ill more to weaken the ftomach. 

When the emetic takes effeft, let the patient bend his 

body, advancing his knees towards his breaft, and flip- 

port his head againft a firm and folid refting-place* He 

mud be particularly careful to untie his garters and 

cravat, as this precaution will fecure him from the rifle 

of a rupture, and from the ill effedls of the blood mill¬ 

ing violently towards the head and breaft. 
After the vomiting has fubfided, its return may be 

guarded againft by preferving a ftate of repofe, and 

even keeping the eyes fiiut for a confiderable time. Let 

the patient choofe a cool, ventilated place, remember¬ 

ing to keep himfelf warm and well clothed, as perfpira- 

tion is highly falutary. But he mud not indulge in 

too long fleep during the day-time, as this induces tor- 

pidnefs. In the morning he fhould conftantly take a 

gargle of fugar diffolved in vinegar. Let him eat 

often, but fparingly; and if he can content himfelf with 

a difh of chocolate, coffee, or ftrong tea, he will reap 

frill greater benefit. He fhould never drink water in 

its pure elementary ftate, hut mix it with brandy, vi¬ 

negar, or wine. In the morning, inftead of brandy, he 

may take a glafs of wine, with an infufion of orange 

peel, gentian root, or peruvian bark [quinquina). A 

glafs of punch taken occafionally will prove of very ef- 

fential fervice, as it promotes perfpiration. 
Perfonsin the habit of fmoking, will find a pleafant 

and falutary companion in the pipe ; hut thofe who 

are not accuftomed to it will be fufferers by taking to 

the practice.' 
In conclufiou, it is proper to add, that warm cloth¬ 

ing, flannel Ihirts, trowfcrs, caps, &c. are efficacious re¬ 

medies againft exceffive expeftoration, and all other 

fymptoms of this terrible diforder. 
SECTOR of a Sphere, is the folid generated by 

the revolution of the fe£tor of a circle about one of its 

radii ; the other radius deferibing the furface of a cone, 

and the circular arc a circular portion of the furface of 

the fphere of the fame radius. So that the fpherical 

fe&or confifts of a right cone, and ot a fegment of the 

fphere having the fame common bafe with the cone* 

And hence the folid content of it will be found by Se&(* 

multiplying the bafe or fpherical furface by the radius II 

of the fphere, and taking a third part of the produ&. t tcn_ 

Sector of an ellipfe> or of an hyperbola, &c. is a part 

refembling the circular feiftor, being contained by three 

lines, two of which are radii, or lines drawn from the 

centre of the figure to the curve, and the intercepted 

arc or part of that curve. 
SEEDS, Preservation of, in a ftate fit for vege¬ 

tation, is a matter of great and general importance, be- 

caufe, if it can be accomplifhed, it will enable us to rc^ar 

many ufeful plants in one country which are there un¬ 

known, being indigenous only in others at a great dif- 

tance from it. There is a letter on this fubjed in the 

16th volume of the TranfaBion of the Society of Arts, 

&c. from which we (hall extract what is fit for our 

purpofe. 
“ Many years ago (fays the author), having obferved 

fome feeds which had got accidentally amongft raifins, 

and that they were fuch as are generally attended with 

difficulty to raife in England after coming in the ufual 

way from abroad, I fowed them in pots, within a fra¬ 

ming ; and as all of them grew, I commifiioned my 

fons, who were then abroad, to pack up all forts of 

feeds they could procure in abforbent paper, and fend 

fome of them furrounded by raifins, and others by 

brown moift fugar ; concluding that the former feeds 

had been preferved by a peculiarly favourable ftate of 

moifture thus afforded them. It occurred, likewife, 

that as many of our common feeds, fuch as clover* 

charlock, &c. would lie dormant for ages within the 

earth, well preferved for vegetation whenever they 

might happen to be thrown to the furface, and expofed 

to the atmofphere, fo tliefe foreign feeds might be 

equally preferved, for many months at leaft, by the 

kindly covering and genial moifture that either raifins 

or fugar afforded them : and this conje&ure was really 

fulfilled, as not one in twenty of them failed to vege¬ 

tate, when thofe of the fame kinds, that I ordered to 

be fent lapped in common parcels, and forwarded with 

them, would not grow at all. I obferved, upon exa¬ 

mining them all before they were committed to the 

earth, that there was a prevailing drynefs in the latter, 

and that the former looked frefh and healthy, and were 

not in the leaft infeiled by infe&s, as was the cafe with 

the others. It lias been tried repeatedly to convey 

feeds (of many plants difficult to raife) clofed up in 

bottles, but without fuccefs ; fome greater proportion 

of air, as well as a proper ftate of moifture, perhaps, 

being neceffary. 1 fhould alfo obferve, that no diffe¬ 

rence was made in the package of the feeds, refpeCt- 

ing their being kept in bulks, pods, &c. fo as to give 

thofe in raifins or fugar any advantage over the others, 

all being fent equally guarded by their natural tegu¬ 

ment s.” 
SEGALIEN, the name given by Europeans to a 

large ifiand, feparated by a narrow channel from the 

coaft of Chinefe Tartary, and called by the natives 

Tchota, and by the Chinefe Oku-JeJfu. It lies between 

the 46th and 54th degrees of north latitude, but its 

breadth from eaft to weft is not known. Indeed hardly 

any thing about it was known till the year 1787, that 
M. La Peroufe penetrated almofl to the bottom of the 

channel which feparates it from the continent, and 

which.grew fo very (hallow as he advanced northward 
that* 



S E G r 409 
Segdilen. that, lft all probability, the ifland will Toon become a 

peninfula. The French frigates came to anchor in dif¬ 

ferent bays on the coafl of Segalien ; and the fined of 

thefe bays, to which the Commodore gave the name of 

Bate iVEJiaing, is fituated in 48Q 59' N. Lat. and 140° 

32' Lon. Eatl from Paris. 
La Peroufe, and M. Rollin the furgeon of his fhip, 

both defcribe the natives of this ifland as a worthy and 

intelligent people. Of the prefeius which were made 

to them, they feemed to let a value only on fucli as 

were ufeful. Iron and (luffs' prevailed over every thing ; 

they underftood metals 3S well as their guefts, *aud for 

ornament preferred iilver to copper, and copper to iron. 

They make ufe of looms, which, though fmall, are 

very complete inftruments ; and by means of fpindles 

they prepare thread of the hair of animals, of the bavk 

of the willow, and the great nettle, from which they 

make their {luffs. They are of a moderate fize, fquat, 

and tlrong built, with the mufcles of their bodies very 

exactly defined : tlieir common height is five feet, and 

the greateft does not exceed five feet four inches ; but 

men of this fize are very uncommon among them. 

They have all a large head, and a broad and more 

rounded face than Europeans; their countenance is ani¬ 

mated and agreeable, though, upon the whole, it is 

deftitute of that regularity and grace which we efteem 

fo effential to beauty : they have large cheeks, a fhort 

nofe rounded at its extremity, with very broad noftrils : 

their eyes are lively, of a moderate fize, for the moil 

part black, though fome have blue ones among them : 

their eyebrows are bufhy, their mouth of the common 

fize, their voice is flroiig, their lips are rather thick, 

and of a dull red : M. Rollin remarked, that in feveral 

the upper lip was tattoed, and tinged of a blue colour : 

thefe, as well as their eyes, are capable of every variety 

of expreffion : their teeth are white, even, and of the 

ufual number ; their chin is rounded and a little advan¬ 

cing : their ears are fmall ; they bore and wear in them 

glafs ornaments or filver rings. 

The women are not fo large as the men, and are of 

more rounded and delicate figure, though there is but 

little difference between the features of their faces. 

Their upper lip is tattoed all over of a blue colour, and 

they wear their hair long and flowing : tlieir drefs hard¬ 

ly differs from that of the men ; the colour of the (kin 

in both fexes is tawny, and that of their nails, which 

they fuffer to grow to a great length, is a fhade darker 

than that of Europeans. Thefe iflanders are very hairy, 

and have long beards, which gives, efpecially to the 

old men, a grave and venerable air : thefe lad appear to 

be held in much refpe£t by the younger part ot the in¬ 

habitants. The hair of their head is black, fmooth, 

and moderately ftrong ; in fome it is of a chefnut co¬ 

lour : they all wear it round, about fix inches long be¬ 

hind, and cut into a brufh on the top of their head and 

over the temples. 

Their clothing confifts of a kind of furtout which 

wraps over before, where it is faftened by little buttons, 

firings, and a girdle placed above the haunches. This 

furtout is made of fkin or quilted nankeen, a kind of 

fluff that fliey make of willow bark ; it generally reaches 

to the calf of the leg, and fometimes even lower, which 

for the mod part renders the ufe of drawers unnecef- 

fary: fome of them wear feal fkin boots, the feet of 
which, in form and workmanfhip, refembles the Chinefe 

| REG 

fhoe ; but the greater number of them go bare-footed 

and bare-headed : a few indeed wear a bandage of bear- 

fkin round the head ; but this is rather as an ornament 

than a defence againil the weather. 
Like the lower cluffes of the Chinefe, they all wear 

a girdle, to which they hang their knife as a deience 

againd the bears, and feveral little pockets, into which 

they put their flint and deel, their pipe, and tlieir box 

of tobacco ; for they make a general practice of fmo* 

king. 
Their huts are fufficient to defend them againd the 

rain and other inclemencies of the air, but are very 

fmall in proportion to the number of the inhabitants 

which they contain. The roof is formed of two incli- • 

ned planes, which are from ten to twelve feet high at 

their junction, and three or four 011 the Tides : the 

breadth of the roof is about fifteen feet, and its length 

eighteen : thefe cabins are coidlrudled ot frame work, 

drongly put together, the Iides being filled up with the 

bark of trees, and the top thatched with dry grais in the 

fame manner as our cottages are. 
On the in fide of thefe lioufes is a fquare of earth rai- 

fed about fix inches above tlie ground, and flipperted 

on the Tides by drong planking ; on this they make the 

fire : al«ng the Tides of the apartment arc benches twelve 

or fifteen inches high, which they cover with mats, on 

which they fleep. 

The utenfils that they employ in cooking tlieir food 

confid of an iron pot, Ihells, veffels made of wood and 

birch bark, of various fliapes and workmanfliip ; and, 

like the Chinefe, they take up their food with little 

dicks : they have generally two meals in the day, one 

at noon, and the other in the evening. 

The habitations in the fouth part of the ifland are 

much better built and furniflied, having for the mod 

part planked floors : our author faw in them fome vef¬ 

fels of Japan porcelain, on which the owners appeared 

to fet great value, probably becaule they arc not to be 

procured but with great trouble and at confidcrable ex¬ 

pence. They cultivate no kind of vegetable, living only 

on dried and fmoked fifli, and what little game they 

take by hunting. 

Each family has its own canoe, and implements for 

fifhing and hunting, Tlieir arms are bows, javelins, 

and a kind of fpontoon, which they ufe principally in 

bear-hunting. By the fide of their houfes are the ma¬ 

gazines, in which they lay up tlie provifion which they 

have prepared and colledled during funtmer for their 

w inter fubfidence. It confide of dried fifli, and a con- 

fiderable quantity of garlic and wild celery, angelica, a 

bulbous root which they call ape, better known under 

the name of the yellow lily of Kamtfcliatka, and fifh 

oil, which they preferve in the ftontachs of bears, and 

other large animals. Thefe magazines are made of 

planks, drongly and clofely put together, raifed above 

the ground on flakes about four feet high. 

Dogs are the only domedic animals belonging to the 

natives of Tchoka ; they are of a middling fize, with 

ihaggy hair, pricked ears, and a fliarp long muzzle ; 

their cry is loud and not favage. 

Thefe people, wrho are of a very mild and unfufpett- 

ing difpoiition, appear to have commercial intercourfe 

with the Chinefe by means of the Mantchou Tartars, 

with the Ruffians to the north of their ifland, and the 

Japanefe to the fouth : but the articles of trade are of 

3 R 2 no 
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Segments, no great confequence, confining only of a few furs and 

t SegQ> whale oil. This fifh is caught only on the fouthern 

v ' coaft of the idand. Their mode of extra&ing the oil is 

by no means economical ; they drag the whale on fhore 

on a (loping ground, and differing it to putrify, receive 

in a trench, at the foot of the Hope, the oil, which fe- 

parates fpontaneoafly. 
The ifiand is well wooded, and mountainous towards 

the centre, but is flat and level along the coait, the foil 

of which appears admirably adapted to agriculture ; ve¬ 

getation is extremely vigorous here : foreds of pine, 

willow,^.oak, and birch, cover nearly the whole furface. 

The feu abounds with fifh, as well as the rivers and 

brooks, which fvvarm with falmon and trout of an ex¬ 

cellent quality. The weather is, in general, foggy and 

mild. All the inhabitants have an air ot health and 

fireugth, which they retain even to extreme old age ; 

nor did our author obferve among them any indance of 

defedtive organization, or the lead trace of contagious 

or eruptive diforders. 
SEGMENTS, line of, are two particular lines, fo 

called on Gunter’s fe&or. They lie between the lines 

of lines and fuperflcies, and are numbered with 5, 6, 7, 

S, 9, 10. They reprefent the diameter of a circle, fo 

divided into 100 parts, as that a right Hue drawn 

through thofe parts, and perpendicular to the diameter, 

fhall cut the circle into two fegments, the greater of 

which (hall have the fame proportion to the whole circle, 

as the parts cut off have to 100. 
SEGO, the capital of the kingdom of Bambarra in 

Africa, is fituated on the banks of the Niger, in 140 

4' N. Lat. and z9 1/ W. Long. It confids, properly 

fpeakirig, of four didinft towns ; two on the northern 

bank of the Niger, called Sego Korro, and Sego Boo; 

and two on the fouthern bank, called Sego Soo Korro, 

and Sego See Korro. They are all furrounded with 

high mud*walls; the houfes are built of clay, of a fquare 

form, with (lat roofs; fome of them have two dories, 

and many of them are white-wafhed. Befides thefe 

buildings, Mooriili mofques are feen in every quarter ; 

and the dreets, though narrow, are broad enough for 

every ufcful purpofe in a country where wheel-carriages 

are entirely unknown. Mi* Park informs 11s, that from 

the bed inquiries that he could make, lie has reafon to 

believe that Sego contains altogether about thirty thou- 

fand inhabitants. The King of Bambarra contlantly 

refides at Sego. See Korro. He employs a great many 

haves in conveying people over the river ; and the mo. 

ney they receive (though the fare is only ten kowrie 

fhelis for each individual) furniihes a confiderable reve¬ 

nue to the king in the courfe of a year. The canoes 

are of a lingular condru&ion, each of them being funn¬ 

ed of the trunks of two large trees, rendered concave, 

and joined together, not iide by fide, but eridvvife ; the 

junction being exactly aerofs the middle ot the canoe : 

they are therefore very long, and difproportionably nar¬ 

row, and have neither decks nor mads ; they are, how¬ 

ever, very roomy ; for our author obferved in one of 

them four horfes, and feveral people, eroding over the 

river. The view of this extcnlive city ; the numerous 

canoes upon the river ; the crowded population, and the 

cultivated date of the furrounding country, formed alto¬ 

gether a profpedl of civilization and magnificence which 

he little expe&ed to find in the bofom of Africa. 

He met not, however, in Sego with that hofpftality 

which he had experienced in fome other African towns. Sego 

The Moors, who abound in it, and wliofe bigotry ren- H 

ders them the implacable enemies of every white man Senn< 

fufpe&ed of being a Chrfdian, contrived to perfuade ^ 

the king that it was for no good purpofe he had come 

into the territories of Bambarra. He was therefore 

ordered to take up his.refidence at a village a little di- 

dant, without being admitted into the royal prefence. 

Even there, fo drong was the prejudice that had been 

excited againd him, no perfon would admit him into 

his honfe. About funfet, however, as he was preparing 

to pafs the night in the top of a tree, that he might 

not be in danger of being torn to pieces by wild beads, 

a poor Negro woman conduced him to her hut, dreffed 

a line fifh for his fupper, and furnifhed him with a mat 

to fleep on. She then called to the female part of her 

family, who had dood gazing on him all the while with 

fixed adoni(hment, to refume their talk of fpinning cot- 

ton; in which they continued to employ themfelves great 

part of the night. They lightened their labour by fongs; 

one of which was compofed extempore, for our author 

was himfelf the fubjedt of it. It was fung by one of 

the young women, the red joining in a fort of chorus. 

The air was fvveet ail’d plaintive, and the words, literal¬ 

ly tranflated, were thefe : “ The winds roared, and the 

rains fell.—The poor white man, faint and weary, came 

and fat under our tree.—He has no mother to bring 

him milk ; no wife to grind his corn.— Chorus. Let us 

pity the white man; no mother has he, &c. &c. “ Trif¬ 

ling (fays Mr Park) as this recital may appear to the 

reader, to a perfon in my iituation the circumdance was 

afFecIing in the highed degree.” 

Having remained three days in this village, he was 

difmifled on the fourth, after receiving from the king 

5000 kowrfes, to enable him to purchafe provifions in 

the courfe of his journey. Though this fum amount¬ 

ed only to one pound derling, fo cheap are the necefla- 

ries of life in Bambarra, that it was fufficient to pur¬ 

chafe provifions for himfelf, and corn for his horfe, for 

fifty days. 

SELL,'in building, is of two kinds, viz. Ground Sell, 

which denotes the lowed piece of timber in a wooden 

building, and that upon which the whole fuperftru&tire 

is railed ; and Sell of a Window, or of a Door, which is 

the bottom piece in the frame of them, upon which they 

red. 

SENN, a kind of itinerant cowkeeper in Switzer¬ 

land, particularly in the canton of Appenzell. Thefe 

men do not grow fo much hay themfelves as they re¬ 

quire for their cattle during the winter feafon, and fome 

of them have no grafs lands at all. To fupply this de- 

fieiency, they employ agents throughout the canton, 

who arc to inform them where good hay may be ob¬ 

tained, which farmers made it in favourable weather, 

&c. and then the Senn, or the great cowkeeper, who 

is in want of fodder, makes his agreements for the win¬ 

ter with the wealthier farmers, to whom he fucceflively 

drives his cattle as foon as they return from grafs. 

Thus the itinerant Senn, with his cows, often vifits five 

different places during the winter feafon. He who 

fells the hay, furniflies the Senn not only with dabling 

for his beads, but boards and lodges him as well as his 

whole family. In return, the Senn, befides paying the 

dipulated price for the hay, allows to his hod as much 

milk, whey, and zieger (a kind of lean cheefe) as may 

be 
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be ufed In the lioufe, and leaves him alfo the manure of from food, and growing lean. The nappy rival, on 

'his cows. In the middle of April, when Nature re- whom the d.ftingu.flung badge of fuper.onty has de- 

vives, the Senn again ilTues forth with his herd to the vnlveH. exnenences her marked vengeance, and is but- 

meadows and fertile Alps, which he rents for the fum- 

mer. Thus the life of thefe men is a conffant migra¬ 

tion, affording the moft pleafmg variety, and blefling 

them with health, content, and cheerfulnefs ; but they 

had not been then cnrfed with French fraternity. 
Fine cattle’ are the pride of the covvkeeper who in¬ 

habits the Alps :—but, not fatisfied with their natural 

beauty, he will likewife pleafe his vanity. He adorns 

his belt cows with large bells fufpended from broad 

thongs ; and the expence in fuch bells is carried even 

to a luxurious excefs. Every Senrr'has an harmonious 

fet of at leaff two or three bells, chiming in with the 

famous rams des caches (a). The inhabitants of the 

Tyrol bring a number of fuch bells, of all fizes, to 

every fair kept in the canton of Appenzell. They are 

fixed to a broad ftrap, neatly pinked, cut out, and em¬ 

broidered ; which is fallened round the cow’s neck by 

means of a large buckle. A bell of the largeft fize 

meafures upwards of a foot in diameter, is of an uni¬ 

form width at top, fwells out in the middle, and tapers 

towards the end. It colls from forty to fifty gilders ; 

and the whole peal of bells, including the thongs, will 

fometimes be worth between 140 and 150 gilders, 

while the whole apparel of the Senn himfelf, when bed 

attired, does not amount to the price of twenty gilders. 

The fined black cow is adorned with the larged bell, 

and thofe next in appearance have two fmaller. Thefe 

ornaments, however, are not worn on every day, but 

only on foleinn occafions, viz. when, in the fpring, they 

are driven up the Alps, or removed from one padure 

to another ; or when they defcend in the autumn, or 

travel in the winter to the different farms, where their 

owner has contracted for hay. On fuch days, the 

Senn, even in the depth of winter, appears dreffed in * 

fine white fhirt, of which the ileeves are rolled up above 
the elbow ; neatly embroidered red braces keep up his 

yellow linen trowfers, which reach down to the (hoes ; 

a fmall leather cap, or hat, covers his head ; and a new 

milk bowl, of wood fkilfully carved, hangs acrofs the 

left (boulder. Thus arrayed, the Senn precedes hng- 

ing the ranz dcs vacbes, and followed by three or four 

fine goats ; next comes the handfomed cow with the 

great bell ; then the two other cows with fmaller bells; 

and thefe are lucceeded by the red of the cattle walk¬ 

ing one after another, and having in their rear the 

bull with a one-legged milking dool hanging on his 

horns ; the proceffion is clofed by a traineau, or (ledge, 

on which are placed the implements for the dairy. It 

is furprifing to fee how proud and pleafed the cows 

ftalk forth when ornamented with their bells. Who 

would imagine that even thefe animals are fenfible of 

their rank, nay, touched with vanity and jealoufy ! If 

the leading cow, who hitherto bore the larged bell, be 

deprived of her honours, (he very plainly manifeds her 

grief at the -difgrace, by lowing inceffantly, abdaining 

Serrifli- 

tehdar 

volved, experiences her marked vengeance, and is but¬ 

ted, wounded, and perfecuted by her in the mod fu¬ 

rious manner ; until the former either recovers her 

bell, or is entirely removed from the herd. However 
fingular this phenomenon may appear, it is placed be¬ 

yond all doubt by the concurring tedimony of cen¬ 

turies. 
The cows, when difperfed on the Alps, are brought 

together by the voice of the’ Senn, who is then faid to 

allure them (lochen). How well the cattle didinguifh 

the note of their keeper appears from the circumdance 

of their hadening to him, though at a great didance, 

whenever he begins to hum the ranz des vacbes. He 

furnidies that cow which is wont to dray farthed with 

a fmall bell, and knows by her arrival that all the red 

are affembled. 
SERRISHTEHDAR, in Bengal, keeper of re- 

cords or accounts. 
SEVEN Stars, a common denomination given to 

the cinder of dars in the neck of the fign Taurus, the 

bull, properly called the Pleiades. They are fo called 

from their number Seven which appear to the naked 

eye, though fome eyes can difeover only fix of them ; 

but by the help of telefcopes there appears to be a great 

multitude of them. 
SESAWUL, in Bengal, an officer deputed occa- 

fionally to enforce the due payment of the revenue. 
SHADOWS (colourfd), a curious optical phe¬ 

nomenon, which was obferved, a confiderable number 

of years ago, by Profeffor Scherffer of Vienna, and 

more lately by Count Rumford. The Count made the 
difeovery when profecuting his experiments upon light ; 

of which the reader will find fome account under the 

titles Lamp and Photometer in this Sup pi. “ De- 

firous (fays he) of comparing the intenfity of the light 

of a clear blue Iky by day with that of a common wax- 

candle, I darkened my room, and letting the day light 

from the north, coming through a hole near the top of 

the window (butter, fall at an angle of about 70° upon 

a (beet of very fine white paper, I placed a burning 

wax candle in fuch a pofition that its rays fell upon the 

fame paper, and, as near as I could guefs, in the line ot 

reflection of the rays of day light from without; when, 

interpofing a cylinder of wood, about half an inch in 

diameter, before the centre of the paper, and at the di- 

(lanceof about two inches from its furface, I was much 

furprifed to find that the two fhadows projected by the 

cylinder upon the paper, inffead of being merely (hades 

without colour, as l expected ; the one of them, that 

which, correfponding with the beam of day-light, was 

illuminated by the candle, was yellow ; while the other, 

correfponding to the light of the candle, and confe- 

quently illuminated by the light of the heavens, was of 

the mod beautiful blue that it is pofiible to imagine. 

This appearance, which was not only unexpected, but 

was really in itfelf in the higheft degree itriking and 
beautiful, 

Shadow? 

(a) This famous pafforal fong is never fung by the cowherds with words to it : all the tones of it are fimple, 

and moftly formed within the throat. Hence the tune produces very little or no motion of the jawbones, and 

its founds do not refemble thofe which commonly iffue from the human throat, but rather feem to be the tones, 

of fome wind inftrument: particularly as feaveely any breathing is perceived, and as the cowherds fometimes fing. 

for minutes together without fetching breath. 
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Shalowi, beautiful, 1 found upon repeated trials, and after vary- country is prepared. The hind part only of the hide, kl»agr«w, 
Shagreen. jng t[,e experiment in every wav 1 could think of, to however, which is cut out in the form of a cre‘ ' 

be fo perfectly permanent, that it is abfolutely iinpoi- 

lible to produce two fhadows at the fame time, from the 

fame body, the one aiifweruig to a beam of day light, 

and the other to the light of a candle or lamp, without 

thefe fhadows being coloured, the one yellow, and the 

other blue. 
“ If the candle be brought nearer to the paper, the 

blue ihadow will become of a deeper hue, and the yel¬ 

low fhadow will gradually grow fainter ; but if it be 

removed farther off, the yellow fhadow will become of 

a deeper colour, and the blue fhadow will become 

fainter; and the candle remaining flationary in the fame 

place, the fame varieties in the ftrength of the tints of 

the coloured fhadows may be produced merely by open¬ 

ing the window-fhutter a little more or lefs, and render¬ 

ing the illumination of tlie paper, by the light from with¬ 

out, Wronger or weaker. By either of thefe means, the 

coloured fhadows may be made to pafs through all the 

gradations of fhade, from the deepefl to the lighted:, and 

vice verfa ; and it is not a little amufing to fee fhadows 

thus glowing with all the brilliancy of the pureft and 

moft intetlfe prifmatic colours, then palfing fuddenly 

through all the varieties of fhade, preferving in all the 

moll perfedf purity of tint, growing llronger and fain¬ 

ter, and vanifhing and returning, at command.” 

With refpedl to the caufes of the colours of thefe 

fhadows, there is no doubt (fays the Count) but they 

arife from the different qualities of the light -by which 

they are illuminated : but how they are produced, does 

not appear to him fo evident. With the utmofl defe¬ 

rence to this amiable and very ingenious philofopher, 

we think all the phenomena of coloured fhadows which 

* Phil *ie enumerates *, have been, or may be accounted for 
Tranf. by ProfefTor Sclierffers theory ; of which the reader 

*794> will find, .we hope, a perfpicuous view under Accidental 
p. 107. Colours in this Supplement. 

SHAGREEN, or Chagrin, in commerce, a kind 
of grained leather; of the procefs of preparing which, 

we gave the Left account that we could then find in the 

Encyclopedia. That account, however, as we learn from 

ProfefTor Pallas, is very defedtive. He fays, indeed, that 

no accurate account of it has ever been publifhed in 

Europe previous to his own ; of which we fhall now 

lay an abridgment before our readers. 

“ All kinds of horfes or affes fkin, which have been 

dreffed in fuch a manner as to appear grained, are, by 

tl>e Tartars, called fauwer, by the Perfians fogre, and 

by the Turks fagri, from which the Europeans have 

made Jhagreen or chagrin. The Tartars who refide at 

Aftracan, with a few of the Armenians of that city, 

are the only people in the Ruffian empire acquainted 

with the art of making fhagreen. Thofe who follow 

this occupation not only gain confiderable profit by the 

fale of their produ&ion to the Tartars of Cuban, Aflra- 

ran, and Cafan, who ornament with it their Turkey 

leather boots, flippers, and other articles made of lea¬ 

ther, but they derive confiderable advantage from the 

great fale of horfes hides, which have undergone no 

other procefs than that of being feraped clean, and of 

which feveral thoufands are annually exported, at the 

rate of from 75 to 85 roubles per hundred to Perfia, 

where there is a fcarcity of fuch hides, and from which 

the greater part of the fhagreen raanufadtured in that 

about a Ruffian ell and a half in length acrcfs the loins, 

and a fiioVt ell in breadth along the back, can properly 

be employed for fhagreen. The remaining part, as is 

proved by experience, is improper for that purpofe, and 
is therefore reje&ed. 

“ The preparation of the fkins, after being cut into 

the above form, is as follows They are depofited in ' 

a tub filled with pure water, and fuffered to remain 

there for feveral days, till they are, thoroughly foaked, 

and the hair has dropped off. They are°then taken 

from the tub, one by one, extended on boards placed 

in an oblique direction again ft a wall, the corners of 

them, which reach beyond the edges of the board, be¬ 

ing made faff, and the hair with the epidermis is then 

feraped off with a blunt iVon feraper called urak. The 

fkins thus cleaned are again put in pure water to foak. 

When all the fkins have undergone this part of the pro¬ 

cefs, they are taken from the water a fecund time, fpread 

out one after the other as before, and the ffefh fide is 

feraped with the fame kind of inflrument. They are 

carefully cleaned alfo on the hair fide, fo that nothing 

remains but the pure fibrous tifTue, which ferves for 

making parchment, confiding of coats of white medul¬ 

lary fibres, and which has a refemblance to a fwine’s 
bladder foftened in water. 

“After this preparation, the workmen take a cer¬ 

tain kind of frames called pa hi, made of a flraight and 

a femicircular piece of wood, having nearly the fame 

form as the fkins. On thefe the flans are extended in 

as fmooth and even a manner as pofiible by means of 

cords ; and during the operation of extending them, 

they are feveral times befprinkled with water, that no 

part of them may be dry, and occafion an unequal ten- 

fion. After they have been all extended on the frames, 

they are again moiftened, and carried into the houfc, 

where the frames are depofited clofe to each other on 

the floor with the ffefh fide of the fkin next the ground. 

The upper fide is then thickly beftrewed with the black 

exceedingly fmooth and hard feeds of a kind of goofe 

foot (chenopodium album), which the Tartars call alabuta, 

and which grows in abundance, to about the height 01 

a man, near the gardens and farms on the fouth fide of 

the Volga ; and that they may make a flrong impref- 

lion on the fkins, a piece of felt is fpread over them, 

and the feeds are trod down with the feet, by which 

means they are deeply imprinted into the foft fkins. 

The frames, without fliaking the feeds, are then car. 

ried out into the open air, and placed in a reclining po^ 

fit ion a gain It a wall to diy, the fide covered with the 

feeds being next the wall, in order that it may be fhel- 

tered from the fun. I11 this flate the fkins mult be left 

feveral days to dry in the fun, until no appearance of 

moifture is obferved in them, when they are fit to be 

taken from the frames. When the impreffed feeds are 

beat off from the hair fide, it appears full of indenta¬ 

tions or inequalities, and lias acquired that imprefiion 

which is to produce the grain of the fhagreen, after the 

fkins have been fubjei^ed to the lafl fmoothing or fera- I 

ping, and have been dipped in a ley, which will be men¬ 

tioned hereafter, before they receive the dye. 

“ The operation of fmoothing is performed on an in¬ 

clined bench or board, which is furnifhed with an iron 

hook, and is covered with thick felt of fheep’s wool, 

on 
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on which the dry (kin may gently reft. The (kin is 
fufpended in the middle of the bench or board to its 

iron hook, by means of one of the holes made in the 

edge of the (kin for extending it in its frame as before 

mentioned ; and a cord, having at its extremity a (tone 

or a weight, is attached to each end of the (lan, to 

keep it in its pofition while under the hands of the 

workman. It is then fubje&ed to the operation of 

fmoothing and feraping by means of two different m- 

ftruments. The firft ufed for this purpofe, called by 

the Tartars tolar, is a piece of (harp iron ber.t luce a 

hook, with which the furface of the (hagreen is pretty 

clofelv feraped to remove all the preceding inequalities. 

This operation, on account of the corneous hardnels ot 

the dry (kin, is attended with fome difficulty ; and 

great caution is at the fame time required that too 

much of the impreffion of the alaluta feed be not de- 

ftroyed, which might be the cafe if the iron were kept 

too (harp. As the iron, however, is pretty blunt, which 

occafions inequalities on the (hagreen, this inconvenience 

muft afterwards be remedied by means of a (harp fera¬ 

ping iron or ural, by which the furface acquires a per- 

fed uniformity, and only faint impreffions of the alabula 
feed then remain, and fuch as the workman wifhes. Af¬ 

ter all thefe operations, the (hagreen is again put into 

water, partly to make it pliable, and partly to raife the 

grain. As the feeds occafion indentations in the fur¬ 

face of the (kin, the intermediate (paces, by the opera- 

tions of fmoothing and feraping, lofe fome part of their 

projecting fubftance ; but the points which have been 

depreffed, and which have loft none of their fubftance, 

now fwell up above the feraped parts, and thus form the 

orain of the (hagreen. To produce this effect, the (kins 

are left to foak in water for 24 hours; after which they 

are immerfed feveral times in a ftrong warm ley, ob¬ 

tained, by boiling, from a ftrong alkaline earth named 

fchora, which is found .in great abundance in the neigh¬ 

bourhood of Aftracan. When the (kins have been ta¬ 

ken from this ley, they are piled up, while warm, on 
each other, and fuffered to remain in that (fate feveral 

hours ; by which means they fwell, and become foft. 

They are then left 24 hours in a moderately ftrong 

pickle of common fait, which renders them exceedingly 

white and beautiful, and (it for receiving any colour. 

The colour moll ufual for thefe (kins is a fea-green ; 

but old experienced workmen'ean dye them blue, ted, 

or black, and even make white (hagreen. 
« For the green colour nothing is neceffary but filings 

of copper and fal ammoniac. Sal ammoniac is diffolvcd 

in water till the water is completely faturated.; and the 

(hagreen (kins, dill moift, after being taken from the 

pickle, are waftied over with the folution on the mi- 

grained fleih fide, and when well moiftened a thick lay¬ 

er of copper filings is ftrewed over them : the (kins are 

then folded double, fo that the fide covered with the 

filings is innermoft. Each (kin is then rolled up in a 

piece of felt ; the rolls are all ranged together 111 pro¬ 

per order, and they are prefled down in an uniform 

nanner by fome heavy bodies placed over them, under 

which they remain 24 hours. During that period, the 

folution of fal ammoniac diffolves a quantity of the cu¬ 

preous particles fuffieient to penetrate the (kin, and to 

give it a fea-green colour. If the firft application be, 

not fuffieient, the proesfs is repeated in the fame man- 

ner ; after which the fkins are fpre&d out and dried. 
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For the blue dye, indigo is ufed. About two 

pounds of it, reduced to a fine powder, are put into a 

kettle ; cold water is poured over it, and the mixture 

is ftirred round till the colour begins to be difTolved. 

Five pounds of pounded aJakar, which is a kind of 

barilla or crude foda, prepared by the Armenians and 

Calnuics, is then difTolved in it, with two pounds of 

lime and a pound of pure honey, and the whole is kept 

feveral days in the fun, and during that time frequently 

ftirred round. The fkins intended to be dyed blue mull 

be moiftened only in the natrous ley fchora, but not in 

the fait brine. When ftill moift, they are folded up 

and {hewed together at the edge, the flefh fide being in¬ 

nermoft, and the fhagrecned hair fide outwards ; after 

which they are dipped three times in the remains of an 

exhaufted kettle of the fame dye, the fuperfluous dye 

being each time expreffed ; and after this procefs they 

are dipped in the frefh dye prepared as above, which 

muft not be expreffed. The fkins are then hung up in 

the (hade to dry ; after which they are cleaned and 

paired at the edges. 
“ For ‘black fhagreen, gall-nuts and vitriol are em- 

ployed in the following manner :—The fkins, moift from 

the pickle, are thickly beftrewed with finely pulverifed 

gall-nuts. They are then folded together, and laid over 

each other for 24 hours. A new ley, of bitter faline 

earth or fchora, is in the mean time prepared, and pour¬ 

ed hot into fmall troughs. In this ley each (kin is fe¬ 

veral times dipped ; after which they are again beftrew¬ 

ed with pounded gall-nuts, and placed in heaps for a 

certain period, that the galls may thoroughly penetrate 

them, and they are dried and beat, to free them from 

the duft of the galls. When this is done, they are 

rubbed over> on the fhagreen fide, with melted Ihecp’s 

tallow, and expofed a little in the fun, that they may 

imbibe the greafe. The (hagreen-makers are accuftom- 

ed alfo to roll 11 p each (kin feparatcly, and to prefs or 

fqueeze it with their hands againfl fome hard fubftance, 

in order to promote the abforption of the tallow. The 

fuperfluous particles are removed by means of a blunt 

wooden feraper (urac) : and when this procefs is finifh- 

ed, and the fkins have lain fome time, a fufheient quan¬ 

tity of vitriol of iron is difTolved irr water, with which 

the fhagreen is moiftened on both Tides, and by thia 

operation it acquires a beautiful black dye. It is then 
dreffed at the edges, and in. other places where there 

are any blemifhes. 
a To obtain white fhagreen, the fkins muft firft be 

moiftened on the fhagreen fide with a ftrong folution 

of alum. When the fkin has imbibed this liquor, it is 

daubed over 011 both ftdes with a pnfte made of flour, 

which is fuffered to dry. The pafte is then wafhed off 

with alum-water, and the (kin is placed in the fun till 

it is completely dry. As foon as it is dry, it is gently 

befmtared with pure melted fhcep’s tallow, which it is 

fuffered to imbibe in the fun ; and to promote the cf- 

fe£, it is preffed and worked with the hands. The 

fkins are then fattened in fucceffion to the before men¬ 

tioned bench, where warm water is poured over them, 

Shagreen. 

and the fuperfluous fat is feraped off with a blunt wood¬ 

en dnftrument. In the laft operation the warm water 

is of great fervice. In this manner fhagreen perfe&ly 

white is obtained, and nothing remains but to pare the 

edges and drefs it. 
J3ut this white fhagreen is not intended fo much 
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Shagreen, for remaining in that flate, as for receiving a dark red 

sharP‘ dye ; becaufe, by the above previous procefs, the co- 

1 ~v ' lour becomes much more perfedl. The fkins deftined 

for a red colour mud not be immerfed firft in ley of 

bitter fait earth (fchora), and then in pickle, but after 

they have been whitened, mull be left to foak in the 

pickle for 24 hours. The dye is prepared from cochi¬ 

neal, which the Tartars call hirmitz. About a pound 

of the dried herb tfchagann> which grows in great abun¬ 

dance in the neighbourhood of Aftracan, and is a kind 

of foda plant or kali (falfola ericoides (a), is boiled a 

full hour in a kettle containing about four common 

pailfuls of water ; by which means the water acquires a 

greenifh colour. The herb is then taken out, and about 

half a pound of pounded cochineal is put into the kettle, 

and the liquor is left to boil a full hour, care being ta¬ 

ken to dir it that it may not run over. About 15 or 

20 drams of a fubdance which the dyers call litter (or- 

chilla) is added, and when the liquor has been boiled 

for fome time longer, the kettle is removed from the 

fire. The fkins taken from the pickle are then placed 

over each other in troughs, and the dye-liquor is pour¬ 

ed over them four different times, and*rubbed into them 

with the hands, that the colour may be equally imbibed 

and diffufed. The liquor each time is expreffed ; after 

which they are fit for being dried. Skins prepared in 

this manner are fold at a much dearer rate than any of 

the other kinds;” 

SHARP (Abraham), an eminent mathematician, 

mechanift, and aftronomer, was defeended from an an¬ 

cient family at Little Horton, near Bradford, in the 

Weft Riding of Yorkfhire, where he was born about 

the year 1651. At a proper age he was put appren¬ 

tice to a merchant at Manchefter ; but his genius led 

him fo ftrongly to the ftudy of mathematics, both theo¬ 

retical and pradlical, that he foon became uneafy in 

that fituation of life. By the mutual confent, there¬ 

fore, of his mafter and himfelf, though not altogether 

with that of his father, he quitted the bufinefs of a mer¬ 

chant. Upon this he removed to Liverpool, where he 

gave himfelf up wholly to the ftudy of mathematics, 

aftronomy, &c. ; and where, for a fuhfiftence, he open¬ 

ed a fchool, and taught writing and accounts, &c. 

He had not been long at Liverpool when he acci¬ 

dentally fell in company with a merchant or tradefman 

vifiting that town from London, in vvhofe houfe it feems 

the aftronomer Mr Flamfteed then lodged. With the 

view therefore of becoming acquainted with this emi¬ 

nent man, Mr Sharp engaged himfelf with the mer¬ 

chant as a book-keeper. In confequence he foon con¬ 

tracted an intimate acquaintance and friendfhip with 

Mr Flamfteed, by vvhofe intereft and recommendation 

he obtained a more profitable employment in the dock¬ 

yard at Chatham ; where he continued till his friend 

and patron, knowing his great merit in aftronomy and 

mechanics, called him to his afliftance, in contriving, a- 

dapting, and fitting up the aftronomical apparatus in 

the Royal Obfervatory at Greenwich, which had been 

lately built, namely, about the year 1676. He was 

principally employed in the conftru&ion of the mural Sharp, 

arch ; which in the compafs of 14 months he finifhed v—v— 

fo greatly to the fhtisfa&ion of Mr Flamfteed, that he 

fpeaks of him in terms of the higheft praife. Accord¬ 

ing to Mr Smeaton, this was the firft good and valid 

inftrument of the kind ; and Mr Sharp the firft artift 

who cut accurate arid delicate divifions upon aftrono¬ 

mical iuftruments. At the time this inftrument was 

conftruCled, Mr Flamfteed was 30 and Mr Sharp 25 
years of age. 

Thefe two friends continued together for fome time* 

making obfervations on the meridional zenith diftances 

of the fixed liars, fun, moon, and planets, with the 

times of their tranfits over the meridian ; alfo the dia¬ 

meters of the fun and moon, and their eclipfes, with 

thofe of Jupiter’s fatellites, the variation of the com¬ 
pafs, Sec, 

Mr Sharp aflifted Mr Flamfteed alfo in making a ca¬ 

talogue of near 3000 fixed ftars, with their longitudes 

and magnitudes, their right afeenfions and polar diftan¬ 

ces, with the variations of the fame while they change 

their longitude by one degree. 

But from the fatigue of continually obferving the 

ftars at night, in a cold thin air, joined to a weakly 

conftitution, he was reduced to a bad ftate of health ; 

for the recovery of which he defired leave to retire to 

his houfe at Horton ; where, as foon as he found him¬ 

felf on the recovery, he began to fit up an obfervatory 

of his own ; having firft made an elegant and curious 

engine for turning all kinds of work in wood or brafs, 

with a maundril for turning irregular figures, as ovals, 

rofes, wreathed pillars, &c. Befide thefe, he made him¬ 

felf moft of the tools ufed by joiners, clockmakers, op¬ 

ticians, mathematical inftrument makers, &c. The limbs 

or arcs of his large equatorial inftrument, fextant, qua¬ 

drant, &c. he graduated with the nicefl accuracy, by 

diagonal divifions into degrees and minutes. The te- 

lefcopes he made life of were all of his own making, 

and the lenfes ground, figured, and adjufted with his 

own hands. 

It was at this time that he afiifted Mr Flamfteed in 

calculating moft of the tables in the fecond volume of 

his Hijlor'ia Ctflejlis, as appears by their letters, to be 

feen in the hands of Mr Sharp’s friends at Horton. 

Likewife the curious drawings of the charts of all the 

conftcllations vilible in our hemifphere, with the ftill 

more excellent drawings of the planifpheres both of the 

northern and fouthern conftellations. And though thefe 

drawings of the conftellations were fent to be engraved 

at Amfterdam by a marfterly hand, yet the originals far 

exceeded the engravings in point of beauty and ele¬ 

gance : thefe were publifhed by Mr Flamfteed, and 

both copies may be feen at Horton. 

The mathematician, fays Dr Hutton, meets with 

fomething extraordinary in Sharp’s elaborate treatife of 

Geometry Improved {in 4to, 1717, ligned A. S. Philo¬ 

math) : 1 ft, by a large and accurate-table of fegments of 

circles, its conftru&ion and various ufes in the folution 

of feveral difficult problems, with compendious tables 

(a) The beautiful red Turkey leather is dyed with cochineal prepared in the fame manner. Profeffor Gme- 

lin junior, in the fecond part of his Travels through Rufiia, explains the herb tfehagann by artemifia annuay ha7 

ving doubtlefs been deceived by the appearance the plant acquires after it has been dried. Befides, this artemifia 

is found only in the middle of Siberia, and never on the weft fide of the Irtifch. 
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Sharp, for finding a true proportional part ; and their ufe in 

thefe or any other tables exemplified in making loga¬ 

rithms* or their natural numbers, to 60 places of figures; 

there being a table of them for all primes to 1100, 

true to 61 figures. 2d, His concife treatife of Polye- 

dra, or folid bodies of many bafes, both the regular 

ones and others: to which are added twelve new ones, 

with various methods of forming them, and their exadt 

dimenfions in furds, or fpecies, and in numbers ; illuf- 

trated with a variety of copperplates, neatly engraved 

by his own hands. Alfo the models of thefe polyedra 

he cut out in boxwood with amazing neatnefs and ac¬ 

curacy. Indeed few or none of the mathematical in- 

flrument makers could exceed him in exadlly gradua¬ 

ting or neatly engraving any mathematical or aftrono- 

mical inftrunvent, as may be feen in the equatorial in- 

ftrument above mentioned, or in bis fextant, quadrants, 

and dials of various forts ; alfo in a curious armillary 

fphere, which, befide the common properties, has move- 

able circles, &c. for exhibiting and refolving all fpheri- 

cal triangles ; alfo his double fedlor, with many other 

inftruments, all contrived, graduated, and finifhed, in a 

moft elegant manner, by himfelf. In Ihort, he poffeffed 

at once a remarkably clear head for contriving, and an 

extraordinary hand for executing, any thing, not only 

in mechanics, but likewife in drawing, writing, and ma¬ 

king the moft exadl and beautiful fchemes or figures in 

all his calculations and geometrical conftru&ions. 

The quadrature of the circle was undertaken by him 

for his own private amufement in the year 1699, de- 

duced from two different feries, by which the truth of 

it was proved to 72 places of figures ; as may be feen 

in the introduction to Sherwin’s Tables of Logarithms; 

that is, if the diameter of a circle be 1, the circumfe¬ 

rence will be found equal to 3* 141592653589793238 

4626433832795028841971693993751058209749445 
92307816405, &c. In the fame book of Sherwin’s 

may alfo be feen his ingenious improvements on the 

making of logarithms, and the conftru&ing of the na¬ 
tural fines, tangents, and fecants. 

He alfo calculated the natural and logarithmic fines, 

tangents, and fecants, to every fecond in the firft mi¬ 

nute of the quadrant ; the laborious inveftigation of 

which may probably be feen in the archives of the 

Roy*] Society, as they were prefented to 'Mr Patrick 

Murdoch for that purpofe ; exhibiting his very neat 

and accurate manner of writing and arranging his fi¬ 

gures, not to be equalled perhaps by the beft penman 
now living. 

Mr Sharp kept up a correfpondence by letters with 

moft of the eminent mathematicians and aftronomers of 

his time, as Mr Flamfteed, Sir Ifaac Newton, Hr Hal¬ 

ley, Dr Wallis, Mr Hodgfon, Mr Sherwin, &c. the an- 

fwers to which letters are all written upon the backs, 

or empty fpaces, of the letters he received, in a fhort- 

hand of his own contrivance. From a great variety of 

letters (of which a large cheftful remain with his friends) 

from thefe and many other celebrated mathematicians, 

it is evident that Mr Sharp fpared neither pains nor 

time to promote real fcience. indeed, being one of the 

moft accurate and indefatigable computers that ever ex¬ 

ited, he was for many years the common rcfource for 

Mr Flamfteed, Sir Jonas Moore, Dr Halley, and others, 

m all forts of troublefome and delicate calculations. 

Mr Sharp continued all his life a bachelor, and fpent 

*Suppl. Vol. II. Part II, 

his time as reclufe as a hermit. He was of a middle Sharp 

ftature, but very thin, being of a weakly conftitution. 

He was remarkably feeble the laft three or four years __ ^L 

before he died, which was on the 18th of July 1742, 
in the 91ft year of bis age. 

In his retirement at Little Horton, lie employed 

four or five rooms or apartments in his houfe for diffe¬ 

rent purpofes, into which none of bis family could pof- 
fibly enter at any time without his permifiion. He was 

feldom vifited by any perfons, except two gentlemen of 

Bradford, the one a mathematician, and the other an 

ingenious apothecary ; thefe were admitted, when he 

chofe to .be feen by them, by the fignal of rubbing a 

ftone again ft a certain part of the outlide wall of the 

houfe. He duly attended the diffenting chapel at Brad¬ 

ford, of which he was a member, every Sunday ; at 

which time he took care to be provided with plenty of 

halfpence, which he very charitably fuffered to be taken 

fingly out of his hand, held behind him during his walk 

to the chapel, by a number of poor people who follow¬ 

ed him, without his ever looking back, or alking a 
fingle queftion. 

Mr Sharp was very irregular as to his meals, and 

remarkably fparing in his diet; which he frequently took 

in the following manner. A little fquare hole, fome- 

thing like a window, made a communication between 

the room where be was ufually employed in calculations, 

and another chamber or room in the houfe where a fer- 

vant could enter ; and before this hole he had contrived 

a Hiding board : the fervant always placed his vi6tuals 

in this hole, without fpeaking or making any the leaft 

noife ; and when he had a little lcifure, he vifited his 

cupboard to fee what it afforded to fatisfy bis hunger 

or tliirft. But it often happened, that the breakfaft, 

dinner, and fupper, have remained untouched by him, 

when the fervant has gone to remove wdiat was left — 

fo deeply engaged had lie been in calculations. 

SHARPS in flour, the finer part of what we have 

denominated Pollards. See that article, Suppl. 

SHASTAH, the fame as Shaster ; which fee, 
Encycl. 

SHEA, the name of a tree, from the fruit of which 

the Negroes, in the interior parts of Africa betwreea 

the tropics, prepare a kind of vegetable butter. Thefe 

trees are not planted by the natives, but are found 

growing naturally in the wroods ; and in clearing wood 

land for cultivation, every tree is cut down but the 

Shea. The tree itfelf very much refembles the Ameri¬ 

can oak ; and the fruit, from the kernel of which be¬ 

ing firft dried in the fun the butter is prepared, by 

boiling the kernel in v/ater, has fomewhat the appear¬ 

ance ol a Spain’fh olive. The kernel is enveloped in a 

fweet pulp, under a thill green rind ; and the butter 

produced from it, befides the advantage of its keeping 

the whole year without fait, is whiter, firmer, and, Mr 

Park fays, to his palate, of a richer flavour than the 

beft butter w hich he ever tailed made'from cows milk. 

The growth and preparation of this commodity, feera 

to be among the full obje&s of African induftry in 

this and the neighbouring Hates ; and it conflitutes a 

main article of their inland commerce. In fome places 

they dry the fruit in kilns, containing each about half 

a cart load of fruit, under which is kept up a clear 

wood fire. Our author, wdio faw the fruit in one of 

thefe kilns, was informed, that in three days the fruit 

3 S would 
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Sheave, would be ready for pounding and boiling ; and that the 

Shebbeare. Gutter thus manufa&ured is preferable to that which 

1 v ' is prepared from fruit dried in the fun ; cfpecially in 

the rainy feafon, when the procefs by iisolation is al¬ 

ways tedious, and oftentimes inefle&ual. Might it not 

be worth while, if v practicable, to cultivate Shea-trees 

in fome of our Weft. India illands ? 
SHEAVE, in mechanics, a folid cylindrical wheel, 

fixed in a channel, and moveable about au axis, as be¬ 

ing ufed to raife or increafe the mechanical powers ap¬ 

plied to remove any body. 
SHEBBEARE (John) was born at Bideford, a 

confiderable fea port and corporation town in Devon- 

fliire, in the year 1709. His father was an attorney ; 

but having fmall pra&ice and little fortune, he carried 

on alfo the bufinefs of a corn-fa£tor. He had four 

children, two fons and two daughters. Of the fons, 

John, the fubjedf of our prefent memoir, was the eldeft. 

The other fon was called Richard, and entirely the re- 

verfe of his brother in difpofition ; he was bred to the 

fea, and died young. 
John received the rudiments of his education at the 

free grammar fchool of Exeter, then conducted by the 

learned Mr Zachary Mudge (author of an Effay for 

a new Verfion of the Pfalms, and a volume of excellent 

Sermons), afterwards Reaor of St Andrew in Ply¬ 

mouth. It has oftentimes been remarked, that the fu¬ 

ture life of a man may be nearly guefled at from his 

puerile character. Thus Shebbeare, while a fchool- 

boy, gave the ftrongeft indications of liis future emi¬ 

nence in mifanthropy and literature, by the remarkable 

tenacioufnefs of his memory, and the readinefs of his 

wit, and no lefs fo by the malignity of his difpofition ; 

being univerfally confidered as a lad of furprifiug ge¬ 

nius, while at the fame time he was as generally defpifed 

for his malicious and ungrateful temper. This may ea- 

fily be believed, when it is faid, that he formed not one 

connection, either at fchool or afterwards, with any per- 

fon in the way of friendfhip, except with a young bar¬ 

ber of an abandoned chara&er, but whofe foul was per¬ 

fectly congenial to that of Shebbeare’s. 
Such is the account of Shebbeare’s boyifli years which 

we have in the 14th volume of the European Magazine, 

It is probably much exaggerated ; for Shebbeare con¬ 

tinued through life a itaunch Tory, if not a Jacobite ; 

and it is well known that many of our journalifts confider 

themfelves as at liberty to give what chara&ers they 

pleafe of fucli men. 
In the fifteenth or fixteenth year of his age, young 

Shebbeare was bound apprentice to a very eminent and 

worthy furgeon in his native town ; in which fitua- 

tion he acquired a confiderable fhare of medical know¬ 

ledge. His genius for lampoon appeared at this early 

period, and he could nor forbear from exercifing it on 

his mafter. No one indeed could give him the flighteft 

offence with impunity ; for which reafon almoft every 

perfon avoided his acquaintance, as we would avoid the 

carefling of an adder. The chief marks, however, of the 

arrows of his wit were the gentlemen of the corpora¬ 

tion : one or other, aiid fometimes all of them, were al¬ 

moft conftantly expofed in a libel upon the public polls 

and corners of the ftreets. But though the wifer part 

of them only laughed at thefe harmlefs trifles, yet fome 

were more irritable, and many a profecution was com* 

menced againft,. but not one could flx itfelf upon him, 

fo artfully had he contrived to conceal himfelf. He Shebbeare, 
was alfo feveral times fummoned to appear at the fef- 

lions, for daring to fpeak and write irreverently of the 

worfliipful magiftrates ; but the laugh was always on 

the tide of Shebbeare, nor could they ever come at his 

back, fo clofely had he fitted on his armour, with the 

whip of authority. 

When he was out of his time he fet up trade for 

himfelf, and then Ihevved a tafte for chemiftry ; and foon 

after he married a very agreeable and amiable young 

woman, of no fortune, but of a genteel family. Whether 

bis infuperable propeniity to latire deprived him of 

friends and of bufinefs, or that he fpent too much in 

chemical experiments, we know not ; but failing at 

Bideford, he removed, about the year 1736, to Briftol, 

where he entered into partnerfhip with a chemift, and 

never afterwards fet his foot in his native town. 

In the year 1739 he attracted the attention of the 

public, by an epitaph to the memory of Thomas 

Cofter, Efq. member for Briftol; in which, it has been 

truly obferved, that he has contrived to raife emotions 

of pity, grief, and indignation, to a very high degree. 

The nextvyear he publiftied a pamphlet on the Briftol 

waters ; from which period there is a chafm in our au¬ 

thor’s life we are unable to fill up. In this interval 

may probably be placed his failure in bufinefs, and his 

effort to obtain a higher fituation in his profeflion. It 

is certain that in the year 1752 he was at Paris, and 

there he obtained the degree, if he obtained it at all, 

which gave him the addition to his name which accom¬ 

panied him during the reft of his life, that of Do&or. 

Until this time he appears to have lived in obfeurity ; 

but at an age when vigorous exertion ufually fubfides* 

lie feems to have refolved to place himfelf in a confpi- 

cuous fituation, whatever hazard might attend it, and 

commenced a public writer with a degree of celerity 

and virulence for which it would be difficult to find a 

parallel even in the moft temperate times. To read 

over his works now, when the paffions they then raifed 

have fubfided, we feel furprife at the effect they pro¬ 

duced ; and it is within the memory of many yet living, 

that their influence was very confiderable. In the year 

1754, he began his career with The Marriage ACt, a 

political novel ; in which he treated the legiflature with 

fucli freedom, that it occafioned his being taken into 

cuilody, from whence, however, he was foon releafed. 

The performances, however, moft celebrated, were a 

feries of Letters to the People of England, which were 

written in a ftyle vigorous and energetic, though 

flovenly and carelefs, well calculated to make an im- 

preffiou on common readers ; and .were accordingly 

read with avidity, and circulated with diligence. They 

had a very confiderable effe& on the minds of the 

people, aud galled the miniftry, who feem to have been- 

at firft too eager to punifh the author. On the pub-* 

lication of the Third Letter, we find warrants, dated' 

4th and 8th of March, 1756, iffued by Lord Hol- 

derneffe, to take up both Scott the pufelilher and the 

author. This profecution, however, feems to have 

been dropt, and the culprit proceeded for fome time 

unmolefted, u having declared (fays one of his anfwer- 

ers) that he would write himfelf into a poft or into the 

pillory; in the laft of which he at length fucceeded.” 

On the 12th of January 1758, a general warrant was 

figned by Lord ijolderneffe, to fearch for the author, 
printer*.. 
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printer, and publiftiers of a wicked, audacious, and trea¬ 

sonable libel, entitled, “ A. Sixth Letter to the People 

of England, on the progrefs of national ruin ; in which 

is fhewn that the prefent grandeur of France and cala¬ 

mities of this nation are owing to the influence of Ha¬ 

nover on the councils of England and them having 

found, to feize and apprehend, together with their 

books and papers. 
At this juncture government feem to have been ef¬ 

fectually roufed ; for having received information that 

a feventh letter was printing, by virtue of another war¬ 

rant, dated January 23, all the copies were feized and 

entirely fuppreffed. In Eafter Term an information 

was filed againft him by Mr Pratt, then attorney ge¬ 

neral, afterwards Lord Camden ; in which it is now 

worthy of remark, that the crown officer, in his appli¬ 

cation to the court, in exprefs terms admitted a point, 

fmee much difputed, that of the jury’s right to deter¬ 

mine both the law and the fad in matters of libel. 

What I urge (fays the advocate) to the cour|., is 

only to {hew there is reafonable ground for confidering 

this publication as a libel, and for putting it in a way 

of trial, and therefore it is I pray to have the rule made 

abfolute ; for I admit, and 'your lordfhip well knows, 

that the jury in matter of libel are judges of the law as 

well as the fad, and have an undoubted right to con- 

fider whether, upon the whole, the pamphlet in queftion 

be, or be not, a falfe, malicious, and fcandalous libel.” 

On the 17tli of June, the information was tried, when 

our author was found guilty ; and on the 28th Novem¬ 

ber he received fenteuce, by which he was fined five 

pounds, ordered to ftand in the pillory December 5, at 

Charing Crofs, to be confined three years, and to give 

fecurity for his good behaviour for feven years, himfelf 

in 50CI. and two others in 250I. each. 
On the day appointed, that part of the fentence 

which doomed him to the pillory was put in execution, 

amidft a prodigious concourfe of people affembled on 

the occafion. The under fheriff, at that time, happened 

to be Mr Beardmore, who had fometimes been affifted 

by the DoXor in writing the Monitor, a paper in its 

principles of the fame tendency with the writings of 

the culprit, who confequently might expeX every in¬ 

dulgence from the officer to whom the execution of his 

fentence was committed. The manner in which it was 

conduXed may be learned from the affidavits on which 

afterwards the under fherifPs conduX became the fub- 

jeX of animadverfion in the court of King’s Bench, 

and which affert, “ that the defendant only flood upon 

the platform of the pillory, unconfined, and at his eafe, 

attended by a fervant in livery (which fervant and li¬ 

very were hired for the occafion only) holding an um¬ 

brella over head all the time : but his head,' hands, 

neck, and arms, were not at all confined, or put into the 

holes of the pillory ; only that he fometimes put bis 

hands upon the holes of the pillory in order to reft 

himfelf.” For this negleX of duty, Beardmore was 

lined 50I. and fuffered two months imprifonment. 

Some time before he was tried for the obnoxious 

publication already mentioned, the Duchefs of Queenf- 

bury, as heir of Lord Clarendon, obtained an injunXion 

in the Court of Chancery to ftop the publication of the 

continuation of that nobleman’s hiftory ; a copy of 

which had got into the hands of Francis Gwyn, Efq. 

between whom and the DoXor there had been an 

7 ] SHE 

agreement to publifli it and equally divide the profits. Shcbb-irs. 

The care and expences attending the uffiering this v 

work into the world were to be wholly Dr Sheb- 

beare’s, who performed his part of the agreement, and 

caufed it to be handfomely printed in qOarto, with a 

Tory preface, containing frequent reflexions on, and 

allufions to recent events, and to living charaXers, 

which gave it the appearance rather of a temporary 

pamphlet than of a work calculated for pofterity. On 

the injunXion being obtained, Dr Shebbeare was un¬ 

der the neceffity of applying to the aid of law to re¬ 

cover the mouey expended by him in printing, amount¬ 

ing to more than 500I. Of that fum more than half 

had been wafted on his fide in the courts of law and 

equity. And fome years afterwards, fpeaking of the 

fituation of his affairs, he fays, ** It may be eafily ima¬ 

gined, that my circumftances were not improved by 

three years imprifonment. I had no club of partizans 

to maintain me during that time, to difeharge my 

debts, nor even the fine, which I was obliged to pay 

after a three years confinement for a iingle offence, 

Notwithftanding the difficulties which inevitably arofc 

from thefe particulars, and although an infolvmt aX 

was paffed foon after his Majefty’s acccffion to the 

throne, and my circumftances might have apologifed for 

my taking that opportunity which it offered ; I never- 

thelefs declined from availing myfclf of that occafion 

to evade the payment of my debts. I preferred the 

labour of endeavouring to pay them, and the rifle of 

being again imprifoned if I did not fucceed. But, 

thank Heaven, I am in no danger of a fecond imprifon- 

ment on that account.” During his confinement, he 

declares he never received as prefents more than twenty 

guines from all the world. 

While he was confined in the King’s Bench, he fo- 

licited fubferiptions for the firft volume of a Hiftory of 

England, from the Revolution to the then prefent 

time. But at the perfuafion of his friends he w'as in¬ 

duced to alter his defign, and receipts were iffued for a 

firft volume of the Hiftory of England, and of the 

Conftitution thereof from its origin. That volume he 

wrote, and had tranferibed. u But as it was impraXi- 

cable (to life his own wrords), wliilll I wras in confine¬ 

ment, to procure that variety of books, or to apply to 

manufeript authorities, for all that was requifite to the 

completing of this firft volume, I found on being relea¬ 

fed from my imprifonment, and on application to the 

former only, that the volume which I had written was 

incorreX, iiifufficient, and erroneous, in too many par¬ 

ticulars, to admit of its being publifhed, without in- 

juftice to my fubferibers, and repreheufions on myfelf. 

Into this difpleafing fituation I had been milled by re¬ 

lying on the authorities of modern hiftorians, who pre¬ 

tend to cite the authors from whence their materials 

are taken, many of whom appear never to have feen 

them, but implicitly to have copied one another, and 

all of them manifeftly defeXive; not only in the autho¬ 

rities they fhould have fought, but in their omiffions 

and mifreprefentations of thofe whom they had confult- 

ed : more efpecially refpeXing thofe parts of the old 

German codes, on which our conftitution is ereXed, 

and without which it cannot be properly explained or 

underftood. Such being the real fituation of tilings, I 

perceived that more time than I could expeX to live 

would be neceffarily required for fo extenfive a work as 

3 S 2 the 
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She ahcarc.^ the whole hiffory I had propofed; and that a Angle occafion, was pleafed to fpeak of him in very favour- 

v"-1 volume, or even a few volumes of an hiffory incomplete, able terms, which he prornifed undeviatingly to endea- 

wonld by no means anfsver either the intention of my vour to deferve by allegiance and gratitude, 

fubfcribers, or my own : I determined therefore to From the time of that event we find Dr Shebbeare 
change my plan, and to include in one volume that 

which might require no others to complete this new 
defign. 

“ In confequence of this alteration, I refolved to 

exert my bed abilities, not only to trace the eonffitu- 

tion of England from its origin in the woods of Ger¬ 

many, as M. de Montefquieu expreffes it, but from the 

hr ft principles of human nature, from which the forma¬ 

tion of all kinds of government is derived. With this 

view, I have attempted an anaiyzation of the mental 

and corporeal faculties, in order to fhevv in what man¬ 

ner they reciprocally influence each other in the va¬ 

rious adfions of man, not only as an individual, but 

as a gregarious being, impelled by nature to affociate 

in communities. From hence I have attempted to de¬ 

lineate in what manner legiflature fprang and proceeded 

from its fource, through that variety of meanders which 

it hath formed in its current, both before and fince the 

introduction of one common fign, whereby to exprefs 

the intrinfic value, not only of all the productions of 

nature and of art, but even of the human faculties, as 

they are now efiimated ; to compare the conffitutions 

of thofe different dates which have been, and are the 

mod celebrated in ancient and modern hidory, with 

each other, and with that of England ; and then to de¬ 

rive fome reafonable grounds for the determination of 

that which feems to be the mod confentaneous with 

the primogenial inditutes of nature, and the happinefs 

of human kind. In confequence of this intent, the 

manners that fucceffively arofe and prevailed in filch 

Hates, the benefits and mifehiefs which enfued from 

them, are delineated* in order to explain on what foun¬ 

dation the welfare of national communities may mod 

probably be eftablifhed.” 

This plan, thus delineated, he at times employed liim- 

felf in filling up ; but on being rudely attacked for not 

performing his promife with his fubfcribers, he, in 

1774, obferved—“ From the ineviTble obligations, not 

only of fupporting my own family, but thofe alfo whom 

as fon and brother it was my duty to fudain for forty 

years, and which, refpe&ing the claims of the latter, 

dill continues ; it will be eafily difeerned that many an 

avocation mud have proceeded from thefe circumftances, 

as well as from a fenfe of gratitude to his majedy, in 

defence of whofe government I have thought it my 

duty7 occafionally to exert my bed abilities.” He adds, 

however, that he did not intend to die until what he 

had propofed was finifhed ; a promife which the event 

has diewn he was unable to perform. 

In prifon lie was detained during the whole time of 

the fentence, and with fome degree of rigour ; for when 

his life was in danger from an ill date of health, and 

he applied to the court of King’s Bench for permiflion 

to be carried into the rules a few hours in a day, tho’ 

Lord Mansfield acceded to the petition, yet the prayer 

of it was denied and defeated by Judge Foder. At 

the expiration of the time of his fentence, a new reign 

had commenced ; and fhortly afterwards, during the ad- 

ininidration of Mr Grenville, a penfion was granted him 

by the crown. This he obtained by the perfonal ap¬ 

plication of Sir John Philips to the King, who* on that 

a uniform defender of the meafures of Government, 

and the mark again ft whom every oppofer of adminidra- 

tion confidered hirnfelf at liberty to throw out the 

grofleft abufe. Even the friends of power were often 

adverfe to him. Dr Smollet introduced him in no very 

refpe£fiil light, under the name of Ferret, in the novel 

of Sir Launcclot Greaves, and Mr Hogarth made him 

one of the group in the third deftion print. 

Scarce a periodical publication was without fome 

abufe of him, which he feems to have in general had 

the good fenfe to negleft. In the year 1774, how¬ 

ever, he departed from his general pra&ice, and defend¬ 

ed hirnfelf from fome attacks at that time made upon 

lwm. In this pamphlet he reprefented the condutl and 

chara&er of King William in fuch a light as to excite 

the indignation of every Whig in the kingdom : he 

treated him in print with as great feverity as Johnfon 
ufed to do in converfation. 

Early in life he appears to have written a comedy, 

which in 1766 he made an effort to get reprefented at 

Covent Garden. In 1768 he wrote the Review of 

Books in the Political Regifter for three months, and 

was often engaged to write for particular perfons, with 

whom he frequently quarrelled when he came to be 

paid. This was the cafe with Sir Robert Fletcher, 

and we think of others. His pen feems to have been 

conftantly employed, and lie wrote with great rapidity* 

what certainly can now be read with little fatisfa<ffion, 

and muff foon be forgotten. Though penfioned by 

government, he can fcarce be faid to have renounced 

his opinions ; for in the pamphlet already mentioned, 

his abufe of the Revolution is as grofs as in that for 

which he fuffered the pillory. His violence defeated his 

own purpofe, and made thofe who agreed in party with 

him revolt from the virulence with which he treated 

his adverfaries. During the latter years of his life he 

feems to have written but little. He was a ftrenuous 
fnpporter of the miniftry during the American war, ha¬ 

ving pnblifhed, in 1775, An Anfwer to the printed 

Speech of Edmund Burke, Efq; fpoken in the Houfe 

of Commons, April 19, 1774. In which his know¬ 

ledge in polity, legiflature, human kind, hiffory, com¬ 

merce, and finance, is candidly examined ; his arguments 
re fairly refuted ; the condmff of adminiffration is fully 

defended ; and his oratorio talents are clearly expofed 

to view.—And An Effay on the Origin, Progrefs, and 

Effablifhment of National Society ; in which the prin¬ 

ciples of Government, the definitions of phyfical, moral, 

civil, and religious Liberty contained in Dr Price’s Ob- 

fervations, See. are fairly examined, and fully refuted ; 

together with a jufiification of the Legiflature in redu¬ 

cing America to obedience by force. To which is 

added, an Appendix on the Excellent and Admirable 

in Mr Burke’s fecond printed Speech of the 22d of 

March 1775, both 8vo. 

His publications, fatirical, political, and medical, 

amount to thirty-four, befides a novel, entitled Lydia, 

or Filial Piety; in which religious hypocrify and bluiter- 

ing courage are very properly chaftifed. He died on 

the iff of Auguft 1788, leaving, among thofe who 

knew him beft, the chara&er of a benevolent man ; a 

character 
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Sheers ebaraXer which, from the manner in which he fpeaks 

(1 of his connexions, he probably deferved. 
Ship. SHEERS, aboard a (hip, an engine ufed to hoifl or 

displace the lower mails of a fhip. 
SHEIBON, a diflriX in Africa, lying to the fouth- 

eail of the kingdom of Dar-Eur (See Soudan in this 

volume), where much gold is found both in duft and in 

fmall pieces. The natives, who are idolaters and fa- 

vages, colleX the dull in quills of the oflrich and vul¬ 

ture, and in that condition fell it to the merchants. 

They have a ceremony on difeovering a large piece of 

gold, of killing a fheep on it before they remove it. 

The people, who are all black, have fomc form of mar¬ 

riage, i. e. of an agreement between man and woman 

to cohabit. Women of full age wear a piece of plaited 

grafs on their parts. The younger and unmarried are 

quite naked. The flaves, which are brought in great 

numbers from this quarter, are Some prifoners of war 

among themfelves (for their wars are frequent), and 

fome feduced by treachery, and fold. But it; is laid to 

be a common practice for a father in time of fcarcity to 

fell his children. 
At Slieibon are fome Mahommedans, who live among 

the idolaters, and wear clothing : it is not faid whether 

Arabs or not. Mr Browne, from wliofe travels we 

have taken this account of Sheibon, does not give its 

latitude or longitude. 
SHILLUK, a town in Africa on the banks of the 

Bahr-el-abiad, or true Nile. The houfes are built of 

'clay, and the inhabitants, who are idolaters, have no 

other clothing than bands of long grafs, which they 

pafs round the waift and between the thighs. They 

are all black ; both fexes are accuilomed to (have their 

beads. The people of Shilluk have the dominion of 

the river, and take toll of all paffengers, in luch articles 

of traffick as pafs among them. The name Shilluk is 

not Arabic, and its meaning is unknown.—When afk- 

ed concerning their name or country, the people reply 

Shilluk. When employed in tranfporting Mahomme¬ 

dans acrofs the ferry, they occafionally exhibit the im¬ 

portance which their fituation gives them. After the 

Muflim has placed himfelf in the boat, they will afk 

him, “ Who is the mailer of that river ?” The other 

replies, as is ufnal, “ Ulkth or Rnbbani,,~ God is the 

mailer of it. u No (anfwers the Shilluk), you muil 

fay that fuch a one (naming his chief) is the mailer of 

it, or you fhall not pals.” They are represented as 

fnewieg hofpitality to fuch as come among them in a 

peaceable manner, and as never betraying thofe to 

whom they have once accorded proteXion. i he par¬ 

ticulars of their worihip have not been deferibed. In 

Mr Browne’s map, Shilluek is placed in about 13° N. 

Lat. and 32° 26 E. Long. 
SHIP. See that article, and Shipbuilding (En- 

cycl.), and likewife Floating Bodies (StippL) In the 

*Trat fastens of the Royal Society of Jjondon for 1 79^’ 
Mr Atwood has completed his difquifition on the Stabi¬ 

lity of Ships; but as the memoir cannot be abridged, 

we muil refer the Scientific naval architeX to the original 

for much ufeful information. 
A fmall work has lately been publifhed by Charles 

Gore, Efq: of Weimar in Saxony, upon the refpettive 

Velocity of Floating Bodies varying in Form. It con¬ 

tains merely the refults of two feries of experiments: 

from the firfl of which feries, it feems to appear that 

the form bed calculated for velocity is a long parallel Ship, 

body, terminating at each end in a parabolic cuneus, 

and having the extreme breadth in the centre. Alfo, 

that making the cuneus more obtufe than is necefiary 

to break with fairnefs the curve line into the flraight, 

creates a confiderable degree of impediment. And Mr 

Gore is inclined to think, that the length of fhips, 

which has already been extended with fuccefs, to four 

times the breadth, is capable, with advantage, of dill 

further extenfion, perhaps to five, and, in fome cafes, 

even to fix times. 

The fecond fet of experiments was indituted to as¬ 

certain the refpeXive degrees of {lability, or power of 

refilling the prefiure of the wind, in carrying fail, on 

bodies of different forms. The bodies ufed in the ex¬ 

periments had their fpecific capacities and weights pre¬ 

cisely equal, but their forms different ; and from the re¬ 

fults, it appears that the form of a midfliip body, bed 

adapted for {lability only, is a fiat bottom, with per¬ 

pendicular Tides ; and that the next bed adapted is a 

Semicircle. But as there exids much difficulty in con- 

druXing the former with fufficient drength, befides its 

being ill adapted to heavy Teas, as, by the fudden defeent 

in pitching, the bottom will drike the water nearly at 

right angles, and fudain thereby a tremendous fliock. 

And as the latter feems to be too inclinable to tranf- 

verfe ofcillation, or rolling, and alfo to be deficient in 

capacity for many Services, our author is of opinion, that 

a midfhip body, of a compounded form, is mod appli¬ 

cable to general purpofes. 

On account of the few documents before us, we are 

unable to Speak critically concerning this traX. To 

benefit naval architeXure, we are of opinion, that the 

method of experiment is more fure and expeditious than 

that of calculation : yet conclufions from experiments 

mud be drawn with great caution. It is by no means 

certain that a refult obtained for a body of a given bulk 

will obtain for Similar bodies which differ in dimenfions. 

We fhall conclude this lhort article w ith a flatement 

of the principles upon which Patrick Miller, Efq; of 

Dalfwiuton (Scotland), propofes to condruX fhips and 

veffels which cannot founder. 

The veffel is to be kept afloat, without the aid of its 

Tides, Solely by the buoyancy of its bottom, which is 

flat ; the bottom never being fo deeply immerfed as to 

bring tlie upper Surface thereof 0:1 a level with the wa¬ 

ter ; fuch veffels not being condruXed for the purpofe 

of carrying cargoes, blit for that of carrying paffengers, 

with the neceffiry flores and provifions ; and as thefe 

veffels are not kept afloat by the aid of their Sides, but 

by the buoyancy of their bottom, as above deferibed, 

they cannot fink, and therefore pumps are not required, 

nor are they in any refpeX necefiary for the preserva¬ 

tion of fuch veffels. The faid veffel is put in motion, 

during calms, and againil light winds, by means of 

wheels. Tliefe wheels projeX beyond the Tides of the 

veffel, and arc wrought by means of capftans : the 

number and the dimenfions of the wheels depend upon 

the length of the veffel. Thefe wheels are built with 

eight arms, which confid entirely of plank. Sliders 

are ufed to work and to keep the vefiel to windward 

when under fail. Thefe fliders are placed in the centre 

of the veffel, from flem to flern ; they are made of 

plank, and the number and dimenfions mufl depend on 

the length of the veffel ; and they are raifed and let 

down, 
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Ship, down, either by the hand, or by meanfr of a pnrchafe, 

L according to the fizc of the veffel. Veflels of this con¬ 

firmation draw water, in proportion to their dimenfions, 

as follows : a veffel j)f forty feet in length, and from 

thirteen to nineteen feet in breadth, will draw from 

thirteen to Sixteen inches of water. One of fifty feet 

in length, and from feventeen to twenty-four feet in 

breadth, will draw from fifteen to eighteen inches of 

water. One fxty feet long, and from twenty to twenty- 

eight feet broad, will draw from eighteen to twenty- 

one inches of water. One feventy feet long, and from 

twenty-three to thirty two feet broad, will draw from 

twenty one to twenty-four inches of water. One 

eighty feet long, and from twenty Seven to thirty-feven 

feet broad, will draw from twenty, four to twenty feven 

inches of water. One ninety feet long, and from thirty 

to forty-two feet broad, will draw from twenty-feven to 

thirty inches of water. One of one hundred feet in length, 

and from thirty-three to forty.feven feet in breadth, 

will draw from thirty to thirty-three inches of water. 

As, from the principle upon which this veffel is con- 

ilruded, fhe cannot link, the invention mud prove a 

means of faving many lives; and as it will give more 

room and height between the decks than any veffel of 

the fame dimenfions of another conftrudlion, it muff 

add greatly to the comfort and accommodation of per- 

fons at fea of all descriptions. It is expe&ed that, from 

thefe advantages, a more general and friendly inter- 

courfe amongft nations will take place, which will have 

the effedt to diffufe knowledge, and to remove national 

prejudices, thereby promoting the general welfare of 

mankind. At prelent (fays Mr Miller), it would be 

altogether improper to give any defeription of Snips of 

greater dimenfions, left it fhould be converted to a pur- 

pofe very different from that intended by the inventor. 

SHIPWRECK, a well-known difafter, by which 
numbers of lives are yearly loft. In that valuable mif- 

cellany entitled, 7he Phtlofophtcal Magazine, we have 

an account of means for preventing that lofs, when the 

Ship is in danger within two or three hundred fathoms 

of the fhore ; and as the anonymous author (a French¬ 

man) fays that he has by experiment ascertained the ef¬ 

ficacy of thefe means, we Shall flate them to our readers. 

The only certain means of faving the crew of a veffel 

in fuch a ftate is, to eftablifh a rope of communicatioif 

from the fhore to the Ship. But how is this to be done ? 

The author fays, by fixing the end of the rope to a 

bomb or cannon ball, and extending the rope after¬ 

wards, in a zig-zag direction, before the mortar or can¬ 

non, or fufpending it on a piece of wood raifed feveral 

feet. A rope, fo placed, will not break (lie fays) by 

the greateft velocity which can be given to the bomb 

or ball; and thus the end of it can be fent afhore by a 

difeharge of artillery. He prefers the bomb to the cannon 

ball, for reafons which he does not afiign. He propofes, 

however, other means to effedt his benevolent purpofe. 

“ It ought to be remembered (fays he), that a veffel 

is never call away, or perifhes on the coaft, but becaufe 

it is driven thither againft the will of the captain, and 

by the violence of the waves and the wind, which almoft 

always blows from the fea towards the fhore, without 

which there would be no danger to be apprehended : 

consequently, in theSe circumflances, the wind comes al¬ 

ways from the fea, either dire&ly or obliquely, and 
blow* towards the fhox;e. 
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“ if, A common paper kite, therefore, launched 

from the veffel and driven by the wind to the fhore, 

would be fufficient to fave a crew confifling of 1 <;oq 

feanen, if fuch were the number of a fhip of war. 

This kite would convey to the fhore a ftrong pack¬ 

thread, to the end of which might be affixed a cord, 

to be drawn on board by means of the firing of the 

kite ; and with this cord a rope, or as many as fhould 
be neceffary, might be conveyed to the fhip. 

“ 2d, A Small balloon, of fix or feven feet in dia¬ 

meter, and raifed by rarefied air, would be alfo an ex¬ 

cellent means for the like purpofe : being driven by the 

wind from the veffel to the fhore, it would carry thither 

a firing capable of drawing a cord with which feveral 

ropes might be afterwards conveyed to the veffel. Had 

not the difeovery of Montgolfier produced any other 

benefit, it would be entitled on this account to be con- 
fidered as of great importance. 

“ 3^4 A fky-rocket, of a large diameter, would be 

of equal fervice. It would alio carry, from the veffel 

to the fhore, a firing capable of drawing a rope after it. 

“ Lafly, A fourth plan for faving the crew of a fhip- 

wrecked veffel, is that of throwing from the veffel into 

the fea an empty eafk with a cord attached to it. The 

wind and the waves would drive the ca/k to the fhore, 

and afford the means of eftablifhing that rope of com¬ 
munication already mentioned.” 

SILLA* a large town on the Niger, which bounded 

Mr Park’s travels eaftward. He gives no defeription 

of the place, which he had not Spirits or health to Sur¬ 

vey ; but fills a page of his work with the reafons which 

determined him to proceed no farther. “ When I ar¬ 

rived (fays he), I was fuffered to remain till it was 

quite dark, under a tree, furrounded by hundreds of 

people. But their language was very different from 

the other parts of Bambarra ; and I was informed that, 

in my progrefs eaftward, the Bambarra tongue was but 

little underftood, and that when I reached Jenne, I 

fhould find that the majority of the inhabitants fpoke a 

different language, called Jenne Kummo by the Negroes, 
and Kalam Soudan by the Moors. 

“ With a great deal of entreaty, the Dooty allowed 

me to come into his balloon, to avoid the rain ; but the 

place was very damp, and I had a fmart paroxyfm of 

fever during the night. Worn down by ficknefs, ex- 

haufted with hunger and fatigue, half naked, and with¬ 

out any article of value, by which J might procure pro- 

vifions, clothes, or lodging, I began to refledi ferioufly 

on my Situation. I was now convinced, by painful ex¬ 

perience, that the obftacles to my farther progrefs were 

infurmountable. The tropical rains were already fet in 

with all their violence ; the rice grounds and fwamps 

were everywhere overflowed ; and in a few days more, 

travelling of every kind, unlefs by water, would be com¬ 

pletely obftrudled. Thekowries which remained of the 

king of Bambarra’s prefent were not fufficient to enable 

me to hire a canoe for any great diftance; and X had 

but little hopes of fubfifting by charity, in a country 

where the Moors have fuch influence. But above all, 

I perceived that I was advancing more and more with¬ 

in the power of thofc mercilefs fanatics ; and from my 

reception both at Setgo and San sanding (fee thefe 

articles, SuppL), I was apprehenfive that, in attempting 

to reach even Jenne (unlefs under the protedlion of 

Some man of conSequence amongfl them, which I had 

no 

Ship, 
Silia. 
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no means of obtaining), I fhould facrifice my life to no 

tmrpofe; for my difcoveries would perilh with me. 1 he 

nvoipea either way was gloomy. In returning to tne 

Gambia, a journey on foot of many hundred miles pre- 

fented itfelf to mv contemplation, through regions and 
countries unknown. Nevertheless, this fctmed to be 

the only alternative ; for I faw inevitable deftruftion in 

attempting to proceed to the eaftward With this con- 
viftion on my mind, 1 hope my readers will acknow¬ 

ledge that I did right in going no farther. I had made 
every efFort to execute my nmuon in its fulleft extent 

which prudence could juftify. Had there been the moft 

diftant profped of a fuccefsful termination, neither the 

unavoidable hardfhips of the journey, nor the dangers of 

a fecond captivity, Ihoulu have forced me to delift. 

This, however, neceflity compelled me to do: and what¬ 

ever may be the opinion of my general readers on this 

point, it affords me inexprefiible fatisfa&ion, that my 

honourable employers have been pleafed, lince my re¬ 

turn, to exprefs their full approbation of my conduct 

He would be a very unreafonable man, indeed, who 

could on this point think differently from Mr 1 ark s 

employers. Silla is placed in the new map ot Africa 

in about . 4° 4»' N- Lat’ and »° 2«' ,W* 
SILLON, in fortification, an elevation of eartn, 

made in the middle of the moat, to fortify it, when too 

broad. It is more ufually called the envelope. . 
S1MANCAS, a village ori the eaftern limit ol the 

kingdom of Leon in Spain, two leagues below Valla¬ 

dolid, on the river Gifnerga. It is mentioned by Dr 
Robertfon in the introdu&ion to his Hiftory of Ame¬ 

rica, and is remarkable for the archives or regifter of¬ 

fice of the kingdoms of Leon and Caftile, kept m the 

caftle there. This colle&iou was begun when the kings 

refided often at Valladolid ; in which city to this day is 

the chancery or civil and military tribunal for almoit 

all Spain to the north of the Tagus. It was thought 
convenient to have thofe papers kept in the neighbour¬ 

hood of that court; and this caftle was particularly fit 

for that purpofe, as it is all built of ftone. Some years 

ago there were two large halls in this office filled with 

papers relating to the iirll fettlement of the Spaniards 

in South America. There was alfo in the room called 

the ancient royal patronage a box containing treaties with 

England, in which are many letters and treaties be¬ 

tween the kings of England and Spain from about the 

year 1400 down to 1600. There was alfo in the fame 

archives a ftrong box, with five locks, which, it is laid, 

has not been opened fince the time of Philip II. and it 

is conjectured that it contains the procefs agamit I In- 

lip’s fon Prince Charles. But it feems fume uf the 

ftate papers have been removed to Madrid. 
SITUS, in algebra and geometry, denotes the fixa¬ 

tion of lines, furfaces, &c. Worfius delivers fome things 

in geometry, which ave not deduced from the common 

analyfis, particularly matters depending on the fitus of 

lines and figures. 'Leibnitz has even founded a parti¬ 

cular kind of analyfis upon it, called calculus fitus.. 
SIWA, a town in Egypt, to the weftward of Alex¬ 

andria, built on a fmall fertile fpot or Oafis, which is 

furrounded on all fides by defert land. A large pro¬ 

portion of this fpace is filled with date trees; but there 

are alfo pomegranates, figs, and olives, apricots, and 

plantains; and the gardens are remarkably flounfhing. 

They cultivate a confiderable quantity of nee, which, 
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however, is of a reddifh hue, and different from that of 

the Delta. The remainder of the cultivable land fur. 

nifhes wheat enough for the confumption of the inha¬ 

bitants. Water, both fait and frefh, abounds : but the 

fprings which furnifh the latter are moil of them tepid ; 

and fuch is the nature of the water, air, and other cir- 

cumftances, that ftrangers are often affeded with agues* 

and malignant fevers. 
The greatefl curiofity about Siwa is a ruin of un¬ 

doubted antiquity, which, accoiding to Mr Browne, re- 

fembles too exadly thofe of the Upper Egypt, to leave 

a doubt that it was ereded and adorned by the fame 

intelligent race of men. The figures of Ifis and Anu- 

bis are confpicuous among the fculptures ; and the pro¬ 

portions are thofe of the Egyptian temples, though in 

miniature. What of it remains is a tingle apartment, 

built of maffy ftones, of the fame kind as thofe of which 
the pyramids con lift; and covered originally with fix 

large and folid blocks, that reach from one wall to the 

other. Tne length is 32 feet 111 the clear, the height 

about 18, the width 15. A gate, fituated at one ex¬ 

tremity, forms the principal entrauce ; and two doors, 

alfo near that extremity, open oppofite to each other. 

The other end is quit ruinous ; but, judging from cir- 

cumftances, it may be imagined that the building has 

never been much larger than it now is. 1 here is no 

appearance of any oilier edifice having been attached 

to it, and the lefs fo as there are remains of fculpture 

on the exterior of the walls. In the interior are three 

rows of emblematical figures, apparently defigned to re- 

prefent a procefiion ; and the fpace between them is 

filled with hieroglyphic charaders, propeily fo called. 

The people of Siwa have'no tradition concerning this 

edifice, nor attribute to it any quality, but that of con¬ 

cealing treafures, and being the haunt of demons. It 

has, however, been fuppofed, with fome degree of pro¬ 

bability, that Siwa is the Slropum of Pliny, and that 

this building was coeval with the famous temple of Ju¬ 

piter Ammon, and a dependency on it. This may be 

fo ; but neither the natives of Siwa, nor the various 

tribes of Arabs who frequent that place, know any 

thing of the ruins of that temple, about which Mr 

Browne made every pofiible enquiry.v “ It may (as he 

obferves) ft ill iurvive the lapfe of ages, yet remain un¬ 
known to the Arabs, who traverfe the wide expanfe of 

the defert; but fuch a circumftauce is fcarcely probable. 

It may be completely overwhelmed in the fand ; but 

this is hardly within the compafs of belief.’* 
The complexion of the people of Siwa is generally 

darker than that of the Egyptians. Their dialed is 

alfo different. They are not in the habitual ufe either 

of coffee or tobacco. Their fed is that of Malik. The 

drefs of the lower clafs is very fimple, they being al- 

moft naked ; among thofe whofe coftume was difcern- 

ible, it approaches nearer to that ot the Arabs of the 

defert than of the Egyptians or Moors. Their cloth¬ 

ing con fills of a fiiirt of white cotton, with large lleeves, 

and reaching to the feet; a red Tuniline cap, without 

a turban ; and fhoes of the fame colour. In warm 

weather they commonly call on the ftioulder a blue and 

white cloth, called in Egypt melaye; and in winter 

they are defended from the cold by an ihhram or blank¬ 

et. 7 The lift of their houfehold furniture is very fhort; 

fome earthen ware made by themfelves, and a few mats, 

form the. chief part of it, none but the richer order 
being 
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Skirmifh, being poffeffed of copper utenfil3. They occafionally 

t ^ 1 ,purchafe a few Aaves from the Murzouk caravan. The 

remainder of their wants is fupplfed from Cairo or A- 

lexandria, whether their dates are tranfported, both in 

a dry date and beaten into mafh, which, when good, in 

fome degree refembles a fweet meat. They eat no large 

quantity of animal food ; and bread of the kind known 

to us is uncommon. Flat cakes, without leaven, knead¬ 

ed, and then half baked, form part of their nourifh- 

ment. The remainder confifls of thin deets of pafte, 
fried in the oil of the palm tree, rice, milk, dates, &c. 

They drink in great quantities the liquor extra&ed 

from the date-tree, which they term date-tree water, 

though it have often, in the date they drink it, the 

power of inebriating. Their domedic animals are, the 

hairy deep and goat of Egypt, the afs, and a very 

fmall number of oxen and camels. The women are 

veiled, as in Egypt. After the rains, the ground in 

the neighbourhood of Siwa is covered with fait for 

many weeks. Siwa is fituated in 29° 12' N. Lat. and 

44° 54' E. Long. . 
SKIRMISH Bay, the name given by Lieutenant 

Broughton to a bay in an ifland, which was difcovered 

by him in latitude 430 48' fouth, and in longitude 183° 

ead. The Chatham armed tender, which Mr Brough¬ 

ton commanded, under Captain Vancouver in his voy¬ 

age of difcovery, worked up into the bay, and came to 

anchor about a mile from the fliore. The Lieutenant, 

the mader, and one of the mates, landed, and found 

the people fo extremely inhofpitable, that they were 

obliged to fire upon them in their own defence. The 

land, whether ifland or continent, is of confiderable 

magnitude ; the part which they faw extended nearly 

40 miles from ead to wed ; and the appearance of the 

country, according to the defcription given, is very pro- 

mifing. In many refpe&s, the natives refemble thofe 

of New Zealand; from which country they are didant 

about 100 leagues : but their fkins were deditute of 

any marks, and they had the appearance of being clean¬ 

ly in their perfons. Their dreffes were of feal, or lea- 

bear fkin, and fome had fine woven mats fadened round 

the waid. “ They feemed a cheerful race, our con- 

verfation (fays Mr Broughton) frequently exciting vio¬ 
lent burds of laughter amongd them. On our fird 

landing their furprife and exclamations can hardly be 

imagined ; they pointed to the fun, and then to us, as 

if to afk, whether we had come from thence Their 

arms were fpears, clubs, and a fmall weapon refembling 
the New Zealand patoo. 

SLIDING-rule (fee that article, as likewife Gau- 

GiNG-Rod, Geometry, and Logaiutbmic Lines, En- 

cycl.) is introduced here, for the fake of a new, and 

(except in working direCi proportions) a more com¬ 

modious method than the common, of applying the 

Aider. This method, which is propofed by the Rev. 

W. Pearfon of Lincoln, is as follows : 

Invert the flider B on any common Aiding rule, 

whereby the numerical figures will afcend on it, and 

on the fixed line A, in contrary directions : now, as the 

didance from unity to any multiplier, on Gunter’s line, 

will invariably extend from any multiplicand to their 
product, it follows, that if any particular number on 

the inverted Aider B be placed oppofite to any other 

given number on A, the produdl of thofe numbers will 

Hand on the Aider B, againd unity on A ; for, in any 
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pofition of the inverted Aider, the didance from unity Sliding, 

to the multiplier on A, indead of being carried forward Snosv- 

on B, as when the Aider is in a direct pofition, is brought 

back thereby to unity again ; fo that unity (or ten on 

Angle lines where the Aider is too fhort for the opera¬ 

tion) is invariably the index for the product of any two 
coincident numbers throughout the lines. 

In divifion, by the fame procefs, if the dividend on 

B be put to the index, or unity on A, the divifion and 

quotient will coincide on the two oppofite lines ; fo 

that when one is given, and fought for on either line, 

the other is feen on its oppofite line at the fame time. 

The next operation which offers itfelf here is reci¬ 

procal proportion, which can be effected by no other 

method than by inverting the flider, but which is ren¬ 

dered as eafy by this application, as direct proportion 

is in the common way ; for if any antecedent number 

on B inverted be fet to its confequent on A, any other 
antecedent on B, in the fame pofition, will hand againd 

its confequent on A, fo as that the terms may be in a 

reciprocal ratio. In fquaring any number, it will ap¬ 

pear from what has been already faid, that if the num¬ 

ber to be fquared be placed on B, inverted agairifl the 

fame on A, the fquare will Hand on B, againd unity 

on A. Therefore, to extract the fquare root of any 

number, let that number on B fland againd unity on 

A ; and then wherever the coincident numbers are both 

of the fame value, that point indicates the root. If 

two dividing lines of the fame value do not exatly co¬ 

incide, the coincident point will be at the middle of the 

fpace contained between thofe two which are neared a 

coincidence ; and as there is only one fuch point, there 

can be no midake in readily afeertaining it. The find¬ 

ing of a mean proportional between any two numbers 

is extremely eafy at one operation ; for if one of the 

numbers on B inverted be fet on the other on A, the 

coincident point of two fimilar numbers (hews either of 

thofe to be the mean, or fquare root of their product, 

according to the preceding procefs. Thus have we a 

fhort and eafy method of multiplying, dividing, work¬ 

ing reciprocal proportion, fquaring and extrating the 

fquare root, at one pofition of the inverted Aider, 

whereby the eye is direted to only one point of view 

for the refult, after the Aider is fixed : whereas, by the 

common method of extracting the fquare root by A 

and B diret, the Aider requires to be moved back¬ 

wards and forwards by adjuflment, the eye moving al¬ 

ternately to two points, till fimilar numbers dand, one 

on B againd unity on A, and the other on A againd 

the fquare number on B ; which fquare number, in the 

cafe of finding a mean proportional, mud be found by 

a previous operation. Hence, for more convenience in 

the extraction of roots, and meafuring of folids, an ad¬ 

ditional line called D has been added to the rule, which 

renders it more complex, and confequently feldom un- 
derdood by an artificer. 

SNOW. See that article (Eticycl.), where we have 

endeavoured to account for fnow’s contributing to the 

prefervation and growth of vegetables. It mud be con- 

feffed, however', that if fnow poffeffed only the proper¬ 

ty of preferving vegetables, and of preventing them from 

pending by the feverity of the cold, it is not at all 

probable that the ancient philofophers would have con¬ 

sidered it as depofiting on the earth nitrous falts, as 

they might have afeertained, by a very Ample experi¬ 

ment, 
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nient, that it contains none of that fait; for they did 

not afcribe the fame property to rain-water, but they 

remarked that fnow burnt the Ikin in the manner of 

acids, as well as other bodies immerfed in it. Being 

induced to conclude that there wa9 nitre in the air, it 

was natural that they fhould afcribe to this nitre the 

burning qualities of fnow, and confequently its influ¬ 

ence on vegetation. 
Such reflections induced Morveau, alias Citizen Guy¬ 

ton, to employ J. H. Haflenfratz to inquire into the 

caufe of the difference ot the efFeCts of fnow and rain¬ 

water on various fubflanees. Haflenfratz found that 

thefe differences are occaiioned by the oxygenation of 

the fnow ; and that thefe effe&s are to be afcribed to 
a particular combination of oxygen in this congealed 

water. He put igco grammes of fnow in ajar, and 

l coo grammes of diRiiled water in another. He pour¬ 

ed into each of the jars an equal quantity of the fame 

folution of turnfole. He placed both the jars in a warm 

temperature ; and after the fnow melted, he remarked 

that the dye was redder in the fnow water than in the 

diRilled water. He repeated this experiment, and with 

the fame refult. He put into a jar iooo grammes of 

diRiiled water, and into another iooo grammes of fnow. 

Into each of the jars he put 6*5 grammes of very pure 

and cleau fulphat* of iron. In the firft, there was pre¬ 

cipitated 0*150 grammes of the oxide of iron, and 0.010 

grammes in- the other. As the oxide of iron was pre¬ 

cipitated from a folution of the fulphat by oxygen, it 

thence follows, that the fnow contained more oxygen 
than the diRiiled water ; and it follows, from the firft 

experiment, that this quantity of oxygen was confider- 

able enough to redden the tin&ure of turnfole. 

It is fully demonRrated by thefe two experiments, 

that fnow is oxygenated water, and that it muR con¬ 

fequently have on vegetation an aCfion different from 

that of common ice. The experiments of Dr Ingen- 

houfs on the germination of feeds have taught us, that 

the prefence and conta& of oxygen are abfolutely ne- 

ceffary for the plant to expand. They have fhevvn alfo, 

that the more abundant the oxygen is, the more 

pidly will the feeds grow. Moft plants fuffered to at¬ 

tain to their perfeCl maturity flied on the earth a part 

of their feed. Thefe feeds, thus abandoned and expo- 

fed to the aClion of cold, are preferred by the fnow 

which covers them, at the fame time that they find in 

the water it produces by melting, a portion of oxygen 

that has a powerful a&ion on the principle of germina¬ 

tion, and determines the feeds that would have periflied 

to grow, to expand, and to augment the number of the 

plants that cover the furface of the earth. 
A very confiderable number of the plants which are 

employed in Europe for the nourifhment of men, are 

fown in the months of September, October, and No¬ 

vember. The feeds of feveral of thefe germinate before 

the cold commences its action upon them, and changes 

the principle of their life. The fnow which covers the 

reR, acting on the germ by its oxygenation, obliges 

them to expand, and to increafe the number of ufeful 

plants which -the farmer and gardener commit to the 

earth, and confequently to multiply their productions. 

Here, then, we have three effects of rfnow upon ve¬ 

getation, all very different, which contribute each fepa- 

rately to increafe, every year, the number of aur plants ; 

Suppl. Vol. II. Part-11. 

to give them more vigour, and confequently to multi- 
ply our crops. Thefe effects are : 1. To prevent the So 

plants from being attacked by the cold, and from be- v 

ing changed or perifhing by its force. 2. To furnifh 

vegetables with continual moiRure, which lie^s them 

to procure thofe fubRances neceffary for their nutri¬ 

tion, and to preferve them in a Rrong healthy Rate. 

3. To eaufe a greater number of feeds to germinate, 

and confequently to increafe the number of our plants. 

SOAP. *See Chemistry-Index, Suppl. 

SOLDERING. Under this title, in the Encyclo- 

pcedia, we have given direClio'ns for foldering filver, 

brafs, and iron : but there are other metals which muR 

fometimes be foldered ; and the following account of 

different folders, taken from the Philofopktcal Magazine, 

may be ufeful to many of our readers. 
“ When lead, tin, and bifmuth, are mixed in a cer¬ 

tain proportion, they produce a metal exceedingly fu- 

ftble, which is known by the name of Jbft Joldcr ; but 

which, from its fingular properties, may be applied with 

advantage to many other ufeful purpofes. Newton, 

and after him Kraft and Mufchenbroek, obferved, that 

five parts of bifmuth, three of tin, and two of lead, al¬ 

fo five parts of bifmuth, four of tin, and one part of 

lead, melted with a heat of 220 degrees of Fahrenheit; 

and they found that various mixtures of this kind were 

fufihle by a heat not much greater than that of boiling 
water. At a later period, V. Rofe, a German natura- 

lift, difeovered, that a mixture of four parts of bifmuth, 

two of tin, and two of lead, as Kunkel recommended 

for foldering tin ; and D’Arcet, among the French, 

that a mixture of eight parts of bifmuth, three of tin, 

and five of lead ; or eight of bifmuth, four of tin, and 

fouf of lead ; or eight of bifmuth, two of tin, and fix 

of lead ; alfo fixteen of bifmuth, feven of tin, and nine 

of lead—all melted, or at leaft became foft, in boiling 

water. 
“ According to the experiments made by Profeffor 

Gmelin, refpe&ing the fuiion of thefe three metals, a 

mixture, confifting of two parts of bifmuth, one part of 

ra- tin, and one of lead, which is the fame as Rofe propo- 
fed, gave a metal that was fufed in boiling water. A 

mixture of fix or more parts of bifmuth, fix of tin, and 

three of lead, or one part of bifmuth, two parts of tin, 

and two of lead, gave, according to Klein, the folder 

ufed by the tin button makers. The fame workmen 

ufe alfo for foldering, according to Klein, a mixture of 

four parts of bifmuth, three parts of tin, and live parts 

of lead. Among the many foft folders employed by 

the tin-men, a mixture of one part of bifmuth, two 

parts of tin, and one part of lead, is, according to 

Klein, very much employed. Refpe&ing this kind of 

folder, the experiments of Profeffor Gmelin give the 

following refult : One part of bifmuth, two parts of 

tin, and one part of lead, melt in boiling water. Ac¬ 
cording to Klein, the tin-men employ for foldering a 

mixture of one part of bifmuth, twenty-four parts of 

tin, and four parts of lead. Eight parts of bifmuth, 

three of tin, and five of lead, gave a metal exceedingly 

like tin in its colour and brightnefs, but very brittle ; 

in water beginning to boil, it became not only foft, but 

wa.s completely fufed. This imitation, however, may 

be better accomplifhed by the mixture of Profeffor 

JLighteqberg, which conlifts of five parts of bifmuth, 

6 3 X three 
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Sobering, three of tin, nnd two of lead. This metal is very like 
Soudan, former, though not fo brittle ; but it feemed to 

J melt in hot water even before it came to boil.” 
As this fubjedl has again come under our notice, it 

may be proper to lay before our readers what M. Van 

Braam fays of the Chinefe method of foldeiing frying- 

pans and other vefiels of cait-iron, when cracked and 

full of holes. As the author admits that it mujl appear 

impojfible to thofe who have not witnejfcd the procefs, 

fuch of our artifts as have not been in China will give 

to the tale what credit they think it deferves. 
“ All the apparatus of the workman confiils in a 

little box, 16 inches long and 6 wide, and 18 inches in 

depth, divided into two parts. The upper contains 

three drawers with the neceflary ingredients; in the 

lower is a bellows, which when a fire is wanted is a- 

dapted to a furnace eight inches long and four inches 

wide. The crucibles for melting the fmall pieces of 

iron intended to ferve as folder are a little larger than 

the bowl of a common tobacco pipe, and of the fame 

earth of which they are made in Europe : thus the 

whole bufinefs of foldering is executed. 
“ The workman receives the melted matter out of 

the crucible upon a piece of wet paper, approaches it to 

one of the holes or cracks in^ the frying-pan, and ap¬ 

plies it there, while his alfiftant fmootlis it over by fera- 

ping the furface, and afterwards rubs it with a bit of 

wet linen. The number of crucibles which have been 

deemed neceflary are thus fucceflively emptied, in order 

to flop up all the holes with the melted iron, which 

confolidates and incorporates itfelf with the broken u- 

tenfil, and which becomes as good as new. The fur¬ 
nace which our author faw was calculated to contain 

eight crucibles at a time ; and while the fufion was go¬ 

ing on, was covered with a Hone, by way of increafing 

the intenfity of the heat.”—M. Van Braam affefts fre¬ 

quently to corredft the miftakes of Sir George Staun¬ 

ton ! 
SOUDAN, literally fignifies the country of the ne¬ 

groes ; but it is likewife ufed as one of the names of 

an African kingdom, otherwife called Dar-fuk. We 
know not that this kingdom has been vifited by any 

European befides Mr Browne, who places it between 

the iitli and 16th degrees of north latitude, and be¬ 

tween the 26th and 30th degrees of eaft longitude. 

Thefe numbers are not exafcf : it does not reach lo far 

call as the 3Ctli degree, nor fo far north as the 16th ; 

but on his map minutes are not marked. On the north, 

it is bounded by a defart which feparates it from E- 

gypt ; on the call, by Kordofan, which is now fubjedt 

to Soudan, and lies between it and Sennaar; and on the 

foutli and eaft, by countries, of which the names are 

hardly known. Mr Browne was induced to vifit Sou¬ 

dan in hopes of being able to trace the Balir-el-abiad, 

or true Nile, to its fouree : but he was difappointed, 

for that river rifes in mountains confiderably farther 

fonth than the limits of this kingdom ; and the Sultan, 

a cruel and capricious tyrant, detained him a prifoner 

at large almoft three years. 
Soudan, or Dar-Eur, abounds with towns or villages, 

ill-built, of clay, and none of them very large. Of thefe 

it is not worth while to give an account. Its feafons 
are divided into rainy and dry. The perennial rains, 

which fall in Dar-Fur from the middle of June till the 

middle of September in greater or lefs quantity, but 
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generally both frequent and violent, fuddenly inveft the Soudan, 

face of the country, till then dry and fteril, with a de¬ 

lightful verdure. Except where the rocky nature of 

the foil abfolutely impedes vegetation, wood is found 

in great quantity ; nor are the natives afiiduous com¬ 
pletely to clear the ground, even where it is defigned 

for the cultivation of grain. As foon as the rains be¬ 

gin, the proprietor, and all the afliftants that he can 

colled!, go out to the field ; and having made holes at 

about two feet diftance from each other, with a kind of 

hoe, over all the ground he occupies, the dofai, a kind 

of millet, is thrown into them, and covered with the 

foot, for their hufbandry requires not many inftruments. 

The time for fowing the wheat is nearly the fame. 

The dokn remains fcarcely two months before it is ripe; 

the wheat about three. 
The animals in Soudan, both wild and tame, are the 

fame as in other parts of Africa in the fame latitude. 

Though the Furians breed horfes, and purchafe very 

fine ones in Dongola, and from the Arabs to the eaft 

of the Nile, the afs is more ufed for riding ; and an 

Egvptian afs (for the afles of Dar-Fur are diminutive 

and indocile like thofe of Britain) fetches from the va¬ 

lue of one to that of three flaves. The villages of this 

country, like thofe of AbyfTmia, are infefted with hye¬ 

nas ; and in the unfrequented parts of the country are 

the elephant, the rhinoceros, the lion, the leopard, and 

all the other quadrupeds of Africa. The Arabs often 

eAt the fkfh of the dion and the leopard ; and fome- 

times they fo completely tame thofe animals, as to carry 

them loofe into the market place. Our author tamed 

two lions, of which one acquired moft of the habits of 

a dog. He fatiated himfelf twice a week with the offal 

of the butchers, and then commonly flept for feveral 

hours fucceffively. When food was given them, they 

both grew ferocious towards each other, and towards 

any one who approached them. Except at that time, 

though both were males, he never faw them difagree, 

nor (hew any iign of ferocity towards the human race. 

Even lambs patted them unmolefted. 
Among the birds, the vulture perenopterus, or.white- 

headed vulture, is moft worthy of notice. It is of fur- 

prifing ftrength, and is faid by the natives to be very 

long-lived, fed fides penes auttores. “ 1 have lodged 
(fays Mr Browne) a complete charge of large (hot, at 

about 50 yards diftance, in the body of this bird : it 
feemed to have no effe& on him, as he flew to a conll- 

dcrable diftance, and continued walking afterwards. I 

then difeharged the fecond barrel, which was loaded 

with ball : this broke his wing ; but on my advancing 

to feize him, he fought with great fury with the other. 

There tire many thoufands of them in the inhabited di- 

ftrift. They divide the field with the hyena : what 

carrion the latter leaves at night, the former come in 

crowds to feed on in the day. Near the extremity of 

each wing is a horny fubftance, not unlike the fpur of 

an old cock. It is ltrong and {harp, and a formidable 

inftrumenf of'attack. Some fluid exudes from this 

bird that fmells like mufk ; but from what part of him 
I am uncertain.” The ferpents found in Soudan are 

the fame as in Egypt ; but the natives have not the art 

of charming them like the Egyptians. he locuft of 

Arabia is very common, and is frequently roafted and 

eaten., particularly by the flaves. 
In Dar-Fur there feems to be a fcarcity of metals ; 

but 
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6oudan. but in Its neighbourhood to the fouth and weft all kinds 

—v-' are to be found. The copper brought by the mer¬ 
chants from the territories of certain idolatrous tribes 

bordering on Fur, is of the fineft quality, in colour le- 

fembling that of China, and appears to contain a por¬ 

tion of zinc, being of the fame pale hue. Iron is found 

in abundance ; but they have not yet learned the art of 

converting it into fteel. Silver, lead, and tin, our au¬ 

thor never heard mentioned in Soudan, but as coming 

from Egypt ; but of gold, in the countries to the call 

and weft, the fupply is abundant. Alabafter, and va¬ 

rious kinds of marble, are found within the limits of 

Furnas is fofiil fait within a certain diftrid ; and there 

is. a fufficient fupply of nitre, of which, however, no 

ufe is made. 
The reftraint under which Mr Browne was kept in 

this inhofpitable country, prevented him from making 

a full catalogue of its vegetable produdions. Of the 

trees which (hade our-forefts or adorn our gardens in 

Europe, very few exift in Oar-Fur. The charadenftic 

marks of thofe fpecies which moft abound there, are 

their (harp thorns, and the (olid and unperiftiable qua¬ 

lity of their fubftance. They feem to be much the 

fame as thofe which Bruce found in Abyfiinia.. There 

is a fmall tree called enneb, to the fruit of which they 
have given the name of grapes. It bears leaves of light 

green hue ; and the fruit, which is of a purple colour, 

is attached, not in bunches, but fingly to the fmaller 

branches, and interfperfed among the leaves. The in¬ 

ternal ftrudure of the fruit is not very unlike the grape, 

which it alfo refembles in fize : but the pulp is of a red 

hue, and the tafte is ftrongly aftringent. The water¬ 

melon (cucurbita citrullus) grows wild over almoft all 

the cultivable lands, and ripens as the corn is removed. 

In this ftate it does not attain a large fize. The in- 

fide is of a pale hue, and has little flavour. As it 

ripens, the camels, affes, &c. are turned to feed on it, 

and it is faid to fatten them. The feeds, as they grow 
blackifh, are collected to make a kind of tai, kutran. 
Thofe plants of the melon which receive artificial cub 

ture grow to a large fize, and are of exquifitc flavour. 

Tobacco is produced in abundance ; and our author 

fpeaks of cochineal as found in Ear-bur, or fome of the 

neighbouring countries. 
The harveft is conduded in a very Ample manner. 

The women and flaves of the proprietor are employed 

to break off the ears with their hands, leaving the ftraw 

{landing, which is afterwards applied to buildings and 

various other ufeful purpofes. They then accumulate 

them in bafkets, and carry them away on their heads. 

When thrafhed, which is aukwardly and incompletely 

performed, they expofe the grain to the fun till it be¬ 

come quite dry ; after this a hole in the earth is pre¬ 

pared, the bottom and Tides of which are covered with 

chaff to exclude the vermin. This cavity or magazine 

is filled with grain, which is then covered with chaff, 
and afterwards with earth. In this way the maize is 

preferved tolerably well. In ufing it for food, they 

grind it, and boil it in the form of polenta, which is 

eaten either with frefh or four niilk, or dill more fre¬ 

quently with a fauce made of dried meat pounded in a 

mortar, and boiled with onions, &c. The Funans ufe 

little butter ; with die Egyptians and Arabs it is ari 

article in great requeft. I here is alfo another fauce 

which the poorer people ufe and highly reliih $ it is 
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compofed of an herb called cowel or cawel, of a tafte in 

part acefcent and in part bitter, and generally difagree- ~ 

able to ftrangers. 
The magiftracy of one, which feems tacitly, if it be 

not exprefsly favoured by the difpenfation of Moham¬ 
med, as in moft other countries profefiing that religion, 

prevails, in Dar-Fur. The monarch indeed can do no¬ 

thing contrary to the Koran, but he may do more than 

the laws eftablifhed thereon will authorise ; and as there 

is no council to controul or even to aflift him, his power 

may well be termed defpotic. He fpeaks in public of 

the foil and its produdions as his perfonal property, 

and of the people as little elfe than his (laves. 
His power in the provinces is delegated to officers, 

who pofiefs an authority equally arbitrary. In thofe 
diftrids, which have always, or for a long time, formed 

an integral part of the empire, thefe officers are gene¬ 

rally called Meleks. In fuch as have been lately con¬ 

quered, or, perhaps more properly, have been annexed 

to the dominion of the Sultan under certain ftipula- 

tions, the chief is fuffered to retain the title of Sultan, 

yet is tributary to and receives his appointment from 

the Sultan of Fur. 
Defpotic and arbitrary as lie is, the Sultan here does 

not feem wholly inattentive to that important objed, 
agriculture. Neverthelefs, it may be tdeemed rather n 

blind compliance with ancient cuftom, than individual 

public fpirit, in which has originated a pradice adopt¬ 

ed by him, in itfelf efficiently laudable, fiuee other of 

his regulations by no means conduce to the fame end. 

At the beginning of the Harif \ or wet feafon, which is 

alfo the moment for fowing the corn, the king goes out 

with his Meleks and the reft of his train ; and while 

the people are employed in turning up the ground and 

fowing the feed, he alfo makes feveral holes with his 

own hand. The fame cuftom, it is faid, obtains in Boi- 

nou and other countries in this part of Africa. It calls 

‘to the mind a pradice of the Egyptian kings mention¬ 

ed by Herodotus. 
The population of Ear-Fur is not large. An army 

of 2000 men was fpoken of, when Mr Browne was in 

the country, as a great one; and he does not think that 

the number of fouls within the empire can much ex¬ 

ceed 200,000. The troops of this country are not 

famed for (kill, courage, or perfeverance. In their cam¬ 

paigns, much reliance is placed on the Aiabs w ho ac¬ 
company them, and who are propeily tnbutaiies lather 

than fubjeds of the fultan. One energy of bdrbarifm 

they indted pofiefs in common with other favages, that 

of being able to endure hunger and third ; but in this 

particular they have no advantage over their neigh¬ 

bours. In their perfons the Fnrians are not remark¬ 

able for cleanlinefs. Though obferving as Mahomme- 
dans all the fuperftitious formalities of prayer, their 

hair is rarely combed, or their bodies completely wafh- 

ed. The hair of the pubes and axillse it is ufual to ex¬ 

terminate ; but they know not the ufe of foap ; fo that 

with them polifhing the (kin with unguents holds the 

place of per fed ablutions and real purity.. A kind of 
farinaceous parte is however prepared, which being ap¬ 

plied with butter to the fkin, and rubbed continually 

till it become dry, not only improves its appearance, 

but removes from it accidental fordes, and ftill more the 

effed of continued traufpiration, which, as there are no 

fifths in the country, is a confideration of fome importr 
3 T z ance. 



SOU [• 516 ] sou 
Solid ail. ance.' The female Haves are dexterous in the applica- 

—“v~-' tion of it; and to undergo this operation is one of the 

refinements of African fanfuality. 

Nothing refembling current coin is found in Soudan, 

iinlefs it be certain (mail tin rings, the value of which 

is in fome degree arbitrary. The Au(Irian dollars, and 

other (ilver coins brouglit from Egypt, are all fold as 
ornaments for the women. 

The difpofition of the Furians is cheerful ; and that 

gravity and referve which the precepts of Mabomme- 

difm infpire, and the pra£iice of the greater number of 

its profeffors countenances and even requires, feems by 

no means as yet to fit eafy on them. A government 

perfectly defpotic, and not ill adminiHcred, as far as re¬ 

lates to the manners of the people, yet forms no ade¬ 

quate reflraint to their violent pafiions. Prone to ine¬ 

briation, but unprovided with materials or ingenuity to 

prepare any other fermented liquor than buza, with 

ihis alone their convivial exceffes are committed. But 

though the Sultan publifiied an ordnance (March 1795), 

forbidding the ufe of that liquor under pain of death, 

the plurality, though lefsr publicly than before, Hill in¬ 

dulge thernfelves in it. A company often fits from fun- 

rife to fun-fet, drinking and converfing, till a fingle man 

fometimes carries off near two gallons of that liquor. 

The buza has, however, a diuretic and diaphoretic ten¬ 

dency, which precludes any danger from thefe exceffes. 

In this country dancing is pradtifed by the men as well 

as the women, and they often dance promifcuoufly. 

The vices of thieving, lying, and cheating, in bar¬ 

gains, with all others nearly or remotely allied to them, 

as often happen among a people under the fame cir- 

tumflances, arc here almoft univerfal. No property, 

whether confiderable or trifling, is fafe out of the light 

of the owner, nor indeed fcarcely in it, unlefs he be 

ffronger than the thief. In buying and felling, the pa¬ 

rent glories in deceiving the fon, and the fon the pa¬ 

rent ; and God and the Prophet are hourly invocated,* 

to give colour to the moll palpable frauds, and falfe- 
hoods. 

Tile privilege of polygamy, which, as is well known, 

belongs to their religion, the people of Soudan pufh to 

the extreme. By their law, they are allowed four free 

Women, and as many (laves as they can maintain ; buf 

the Furians take both free women and llaves without li¬ 

mitation. The Sultan has more than a hundred free 

women, and many of the Meleks have from twenty, to 

thirty. In their indulgence with women, they pay little 

regard to redraint or decency. The form of the houfes 

fecures no great fecrecy to what is carried on within 

them ; yet even the concealment which is thus offered is 

not always fought. The (hade of a tree, or long grafs, 

is the foie temple required for the facrifices to the Cy¬ 

prian goddefs. In the courfe of licentious indulgence, 

father and daughter, fon and mother, are fometimes 

mingled ; and the relations of brother and filler are ex¬ 
changed for clofer intercourfe. 

* About a Previously to the eHablifhrrient of Iflamifm * and king- 

the people of Fur feem to have formed wandering 
a a ag°- tribes ; in which Hate many of the neighbouring nations 

to this day remain. In their pevfons they differ from 

the negroes of the coaff of Guinea. Their hair is ‘ge¬ 

nerally (hort and woolly, though fome are feen with it 

of the length of eight or ten inches, which they efleem 

a beauty. Their complexion is far the moff part per¬ 

fectly black. The Arabs, who are numerous within 

the empire, retain their diffindlioh of feature, colour, 

and language. They moH commonly intermarry with 

each other. The (laves, which are brought from the 

country they call Fertit (land of idolaters), perfectly 

refemble thofe of Guinea, and their language is pecu¬ 
liar to thernfelves. 

The revenues of the crown confiH of a duty on all 

merchandife imported, which, in many inHances, a- 

inounts to near a tenth ; of a tax on all Haves export¬ 

ed to Egypt ; of all forfeitures for mifdemeanors ; of a 

tenth on all merchandife, dpecially Haves, brought from 

every quarter but Egypt, and when Haves are procured 

by farce, this tenth is raifed to a fifth ; of a tribute 

paid by the Arabs, who breed oxen, horfes, camels, 
HieCp ; of a certain quantity of corn paid annually by 

every village ; befides many valuable prefents, which 

muH be paid by the principal people, both at Hated 

times and on particular oecafions. Add to all this, 

that the king is chief merchant in the country; and not 

only difpatches with every caravan to Egypt a great 

quantity of his own merchandife, but alfo employs his 

Haves and dependents to trade with the goods of Egypt 

on his own account, in the countries adjacent to Sou¬ 
dan. 

The commodities brought by the caravans from E- 

gypt are, r. Amber beads. 2. Tin, in fmall bars. 

3. Coral beads. 4. Cornelian beads. 5. Falfe corne¬ 

lian beads. 6. Beads of Venice. 7. Agate. 8. Rings, 

filver and brafs, for the ancles and vvriHs. 9. Carpets, 

fmall. 10. Blue cotton cloths of Egyptian fabric. 

II. White cotton ditto. 12. Indian muHins and cot¬ 

tons. 13. Blue and white cloths of Egypt, called Me- 

layes. 14. Sword-blades, Hrait (German), from Cairo. 

15. Small looking-glaffes. 16. Copper face-pieces, or- 
defenfive armour for the horfes heads. 17. Fire arms. 

18. Kohhel far the eyes. 19. Rhea, a kind of mofs 

from European Turkey, for food and a feent. 20. She, 

a fpecies of abfynthium, for its odour, and as a reme¬ 

dy : both the laH fell to advantage. 21. Coffee. 22.. 

Mahlel, Krumphille, Symbille, Sandal, nutmegs, 23. 

Dufr, the fliell of a kind of fi(h in the Red Sea, ufed 

for a perfume. 24. Silk unwrought. 25. Wire, brafs,, 

and iron. 26. Coarfe glafs beads, made at jerufalem, 

called herJJj and munjur. 27. Copper culinary utenfils, 

far which the demand is fmall. 28. Old copper for 

melting and reworking. 29. Small red caps of Bar¬ 

bary. 30. Thread linens of Egypt—fmall confump- 

tion.* 31. Light French cloths, made into beniihes. 

32. Silks of Scio, made up. 33. Silk anti cotton pieces 

of Aleppo, Damafcus, See. 34. Shoes of red leather. 

35. Black pepper. 36. Writing paper (papier des trots 

tunes), a confiderable article. 37. Soap of Syria. 

The goods tranfported to Egypt are, 1. Slaves, male 

and female. 2. Camels. 3. Ivory. 4. Horns of the 

rhinoceros. 5. Teeth of the hippopotamus. 6. OHrich 

feathers. 7. Whips of the hippopotamus’s hide. 8. 

Gum. 9. Pimento. 10. Tamarinds, made into round 

cakes. 11. Leather facks far water (ray) and dry ar¬ 

ticles (geraub). 12. Peroquets in abundance, and fome 

monkeys and Guinea fowls. 13. Copper, white, in 
fmall quantity. 

SOUFFRIERE, a final! town, fituated at the bot¬ 
tom of a bay, towards the leeward extremity of the iHand 

of St Lucia. There is nothing in the town itfelf which 

could 

Scudan, 
Souffriere. 
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, SoufFfiere, could have entitled it to notice in this work ; but the 

Sound, ground about it is very remarkable. It has been de- 

' fcribed by different authors; and our readers will pro¬ 

bably not be ill pleafed with tlie following defcription 

of this wonderful fpot by Dr Rollo. # 
*< Souffriere (fays he) is furrounded by hills covered 

with trees, the declivities of which, and every part ca¬ 

pable of produce, are cultivated, and afford good fugar. 

cane. This place has its marfhes, but not fo extenlive, 

or fo much to windward as tliofe about Carenage. 
<« The extremity of the fouth fide of Souffriere Bay 

runs into two (lecp hills or a conical figure, which are 
nearly perpendicular : they are reckoned the highett on 

the ifland, and are known by the name of the Sugar 
Loaf Hills. From their height aud ftraitnefs it is tm- 

pofiible to afeend them : we were told it was once at- 

tempted by two negroes, but they never returned. They 

are covered with trees and flivubs, and are the fheltei o 

goats, feveral of which fometimes defeend, and are (hot 

by the natives. 
44 After you pafs the hills to windward ot bouttnere, 

a fine clear and level country prefents itfelf. brum the 
back of the Sugar Loaf Hills, and all along the fea- 

coaft, to the diftance, we fuppofe, of from fifteen to 

twenty miles, this flat or level extends : it is ail culti¬ 

vated and divided into rich eftates, affording fugar-cane 

equal to any in our iflands. This beautiful fpot is in¬ 

terfered by many rivers of very clear water, and thefe 

are conduded by art to the purpofe of fugar making. 

The rains in this part are lefs frequent than on any 

other part of the ifland ; however, they have often a 

proportion more than fufficient. The wind here blows 

from the fta, or nearly fo. 
44 We cannot firiifh this defcription without taking 

notice of a volcano in the neighbourhood of Souffriere. 

You pafs over one or two fmall hills to the fouthward 

of the town, and before any mark of the place is per- 

ceived you are fenfihle of the fmell of fulphur. The 

firlt thing you difeern is a rivulet of black running wa¬ 

ter, fending forth (Beams as if nearly boiling. From 

the profpeft of this you foon open on the volcano, 

which appears in a hollow, furrounded clofe on every 

fide by hills. There are only two openings ; the one 
we entered, and another almoft oppofite to it on the 

north fide. In the hollow there are many pits of a 

black and thick boiling matter, which feems to work 

with great force. Lava is ffowly thrown out; and in 
the centre of the hollow there is a large mafs of it, 

forming a kind of hill.v This we afeended ; but were 

foon obliged "to return from the exccfiive heat. i >e 
lava is a fulphur mixed with a calcareous earth and 
fome faline body. We found fmall quantities of alum 

in a perfect Hate. In the opening, at the north iide oi 

the hollow, there is a rivulet of very good water. On 

{lirring the bottom, over which this water runs, we 

were furprifed with feeling it very hot; and on placing 

a tumbler filled with fome of the water clofe to the bot¬ 

tom of the rivulet, it foon became fo hot as not to 

be touched. The liquid ,which runs from the pits is 

ftrongly impregnated with fulphur, and refembles a 

o-ood deal the preparation fold in the (hops, ^known by 

the name of aqua fulphurata, or gas fulphuris. 
SOUND-board, the principal part of an organ, and 

that which makes the whole machine play. This found- 

board, or fummer, is a rtfervoir into which the wind, 
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drawn in by the bellows, is conducted by a port-vent, Sound 

and thence diftribnted into the pipes placed over the g Jjan. 

holes of its upper part. The wind enters them by 
valves, which open by prefling upon the itops or keys,-v~—' 
after drawing the regiflers, which prevent the air from 

going into any of the other pipes befides thofe it is re¬ 

quired in. 
SouNn-Board denotes alfo a thin broad board placed 

over the head of a public fpeaker, to enlarge and extend 

or (Lengthen his voice. 
Sound-boards, in theatres, are found by experience 

to be of no fervice ; their diffance from the fpeaker be¬ 

ing too great to be imprefled with fufficient force. But 

found-boards immediately over a pulpit have often a 

good effect, when the cafe is made of a juft thicknefs, 

and according to certain principles. 
Sgvm>-PcJI, is a poll placed withinfide of a violin, 

See. as a prop between the back and the belly of the 

inffruinent, and nearly under the bridge. 
SOWAL, in the language of Bengal, a queftion or 

reqneft. 
vSPALLANZANl (Lazarus), was born at Scan- 

diano, in the duchy of Modena, on the 10th of Ja¬ 
nuary 1729. He was fon of Jean Nicholas Spallanzani, 

an e(teemed jurifconfult, and of Lucia Zugliaru. He 
commenced his Audits in his own country, and at the 

age of fifteen years went to Reggio de Mcdena in or¬ 

der to coutinue them. The Jefuits, who inftru&ed him 

in the belles lettres, and the Dominicans, who heard of 

his progrefs, were each defirous of attaching him to 

them ; but his paflion for extending his knowledge led 

him to Bologna, where his relation Laura Bafii, a wo¬ 

man juftly celebrated for her genius, her eloquence, and 

her (kill in natural philofcphy and the mathematics, was 

one of the moil illuitrious profefu rs of the Inftitnte and 

of Laly. Under the direction of this enlightened guide, 

he learned to prefer the ffudv of Nature to that of her 

commentators, and to judge of the value of the com¬ 

mentary by its refemblance to the original. He in- 

ftantly availed ^himfelf of the wifdom of that lady’s 

couniels, and was not long before he experienced the 

happy effects of it. How agreeaule it is to fee him in 

1765 painting his gratitude for his mdrinStor, to whom 
he dedicated a Latin differtation at that time, in which 

he mentions the applaufcs that Laura Bufli received at 

Modena, when (he entered the auditory of her pupil, 

then become proteffor. rI he taite of SpaLauzani for 

philofophy was not exclufive ; he already thought, like 

all great men, that the (tudy of antiquity and the belles 

lettres was requifite to give to ideas that clearuefs, to 

exprefiions that accuracy, and to reafonings that con¬ 

nection, without winch the finefl thoughts become bar¬ 

ren. He (tudied his own language with care, and per¬ 

fected hirnfelf in the Latin tongue ; but above all, he 
attached himfelf to the Greek and the French. Ho¬ 
mer, Demofthencs, St Bafii, were his favourite authors. 

Spallanzani applied himfelf to juiifprudence at the m- 

itance of a father whom he tenderly loved : he was up¬ 

on the point of receiving the degree of dodor of civil 

law, when Anthony Vallifneri, profeffor of natural hif- 

tory at Padua, perfuaded him to renounce this voca¬ 

tion, by promifing to obtain the confent of his father, 

who was fenfibly touched by his foil’s devotion to his 

will, and who thereby left him at liberty to follow his 

own inclinations. From that moment he gave himfelf 

m 
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Spallan* up with more ardour than ever to the ftudy of niathe- 

zani* matics, continuing that alfo of the living and dead lan- 

guages. 

Spallanzani was prefently known all over Italy, and 

his own country was the firft to do homage to his ta¬ 

lents. The univerlity of Reggio, in 1754, chofe him 

to be profeflor in logic, metapliyfics, and Greek. He 

taught there for ten years ; and during that period con- 

fecrated all the time he could fpare from his lefibns to 

the obfervation of Nature. Now and then ail accidental 

difeovery would increafe his paflion for natural hiftory, 

which always augmented by new fucceffes. His obfer- 

vations upon the animalcule of infufions lixed the atten¬ 

tion of Haller and of Bonnet ; the latter of whom af- 

fiiled him in his glorious career, and thenceforth di- 

dinguifhed him as one of the learned interpreters of 
Nature. 

In 1760 Spallanzani was called to the univerlity of 

Modena ; and although his intereft would have made 

him accept the advantageous offers of the univerlity of 

Coimbra, of Parma, and of Cefena ; yet his patriotifm 

and his attachment to his family confined his Services to 

his own country. The fame confiderations engaged 

him to refufe the propofitions made him by the acade¬ 

my of Peterfburg fome years after. He remained at 

Modena till the year 1768, and he faw raifed by his 

care a generation of men conflicting at this time the 

glory of Italy. Among them may be counted Venturi, 

profeflor of natural pliilofophy at Modena ; Belloni, 

bifhop of Carpi ■; Lucchejim, ambafTador of the late 

•king of Pruflia ; and the poet Angelo Mazzo of 
Parma. 

During his refidence at Modena, Spallanzani pub- 

1 ifhed, in 1765, Saggio di OJJervazioni Microfcopiche con- 

cerncnte il Syjlema di Needham e Bujffon. He therein 

eflablifhes the animality of what had been called, but 

not generally affented to as, microfcopic animalculay 

By the mod ingenious, and at the fame time folid, ex¬ 

periments. He fent this work to Bonnet, who formed 

his opinion of the author accordingly, and who lived to 

fee the accomplifhment of the prophecy he drew from 

it. From that moment the mod intimate acquaintance 

was formed between them, and it laded during their 

lives, of which it condituted the chief happinefs. In 

the fame year Spallanzani publidied a diflertation truly 

original : De Lapidibus ab Aqua rejilientibus. In that 

work he proves, by fatisfadory experiments, contrary 

to the commonly received opinion, that the ducks and 

drakes (as they are called) are not produced by the ela- 

dicity of the water, but by the natural effed of the 

change of diredion which the done experiences in its 

movement, after the water has been druck by it, and 

that it has been carried over the bend or hollow of the 
cup formed by the concudion. 

In 1 768 he prepared the philofophers for the furpri- 

•fingjlifcoveries he was about to offer them throughout 

his life, in publifhing his Prodromo di un Opera da Im- 

primerfi fopra le Riproduzioni Animali.~ He therein lays 

down the plan of a work which he was anxious to get 

up on this important fubjed ; but this limple profpec- 

tus contains more real knowledge than all the books 

which had appeared, becaufe it taught the method that 

ought to be followed in this dark refearch, and con¬ 

tained' many unexpeded fads ; fuch as the pre-exid- 

cnce of tadpoles at the fecundation, in many fpecies of 
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toads and frogs ; the reprodudion of the head cut off ralfan. 

from fnails, which he had already communicated to zanL 

Bonnet iri 1766, and which was difputed for fome r"'“J 

time, in fpite of the repeated confirmation of this phe- 

nemenon by Heriffant and Lavoifier. He demondra- 

ted it again afterwards in the Memorie della Societa Ita- 

liana; as alfo the renewal of the tail, the limbs, and 

even the jaws, taken from the aquatic falamander. 

Thefe fads continue to adonifh even at this day, when 

they are thought of, notwithdanding every one has had 

the opportunity of familiarifmg himfelf with them: and 

xve hardly know which we ought mod to admire, the 

expertnefs of Spallanzani in affording fuch decifive 

proofs, or his boldnefs in fcarching'after them, and fei- 

zing them. We have to regret, that the.projed of his 
great undertaking is not realized ; but various circum¬ 

stances prevented him from giving way to the folicita- 

tions of his friends for its accomplifhment. Perhaps 
he defpaired of throwing upon every part of it all the 

light which at fird he thought he might be able ; and 

found it prudent to mature his ideas by new medita¬ 

tions: this may probably have been as powerful a caufe 

as that other calls and occupations, perpetually accumu¬ 

lating, fhould not have allowed him to purfue it as lie 

had intended. He has always laid Nature open to full 

vievv; and the thinned veil darkened her till he fucceed- 
ed in removing it altogether. 

The pliyliology of Haller that Spallanzani dudied, 
fixed his attention upon the circulation of the blood, 

in which he difeovered feveral remarkable phenomena. 

He publifhed, in 1768, a fmall trad : Dell1 Azione de! 

Citore ne9 Vafi Sanguigni nuovi OJJervazioni, and he re¬ 

printed it in 1773, with three new dilfertations, De9 
Rmoment della Cir col azione offer vat a tieV Giro untverfali 

dey Vafi ; De’ Fenomeni della Circolaziane Languente ; 

Dey Moti del Sangue, independente del Azione del Cuore e 

del Pulfare delle Arterie This work, but little known, 

contains a feries of obfervations and experiments, of the 

mod ingenious and delicate nature, upon a fubjed of 

which the furface only is known. It merits the at¬ 

tention of thofe who are intereded in the progrefs of 
phyfiology. 

When the liniverfity of Padua was re-ellablilhed up¬ 
on a larger fcale, the Emprefs Maria Tlierefa direded 

the Count de f irmian to invite him to- fill a chair, as 

profeflor of natural liidory ; his great reputation ren¬ 

dered him eligible for this didfndion, folicited by many 

celebrated men, and he merited it by his fuccefs, and 

by the crowd of dudents who thronged to his lefibns. 

Only great men make- excellent mailers, becaufe their 

ideas are the mod perfpicuous, the mod exteniive, and 
bed conneded. 

Spallanzani united a vad extent of knowledge to a 

fine genius ; a method limple, but rigorous in its na¬ 

ture; and he conneded what he knew to principles firm¬ 

ly edabhfhed. His ardent love of truth made him dif- 

cufs, with the utmod care, the theories which prevail¬ 

ed ; to found their folidity, and difeover their weak 

fides. "I lie great art which he had acquired, of inter¬ 

preting Nature by herfelf, diffufed fuch a lightover his 

lefibns, as made every thing perfpicuous that was capable 

of affording indrudion. An eloquence at once plain 

and lively animated his difeourfe ; the purity and ele¬ 

gance of his dyle charmed all who heard it : in fhort, 

it was known that he always occupied himfelf about 

the 
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Spallan- the means of rendering his lefTons ufeful, which he pre- 

zanr. pared a year beforehand. They became always new 
* and engaging, by his new obfervations, and by the en¬ 

larged ^views that his meditations prefented to him. 
The learned perfons who attended his lectures were 
pleafed to become his fcholars, in order to know better 
what they already knew, and to learn that which other- 
wife they would perhaps never have known.. 

In arriving at the. univerfity, Spallanzani took the 
Contemplation de la Nature of Bonnet for the text of bis 
lefTons : he filled up the vacancies in it, he unfolded the 
ideas, and confirmed the theories by his experiments. 
He believed, with reafon, that the book which mfpired 
him with the love of natural hiftory by reading it, was 
the mofl proper to give birth to it in the minds of his 

difciples. . . , 
He tranflated it into Italian, and enriched it with 

notes ; he added a preface to it, wherein he pointed out 
the fubje&s of the vegetable and animal economy, which 
in an efpecial manner deferved the^attention of his pu: 
pils ; and fometimes pointing out to them the means 
of fucceeding in their refearches. It was thus he at firlt 
devoted himfelf to the pleafing employment of inflruc- 
tor of his countrymen, and that he became the model 
of thofe who were defirous of inftruaing ufefully. He 
publifhed the firft volume of his tranfiation m 1769, 

and the fecond in 1770. 
The conne&iou of Spallanzani with Bonnet had an 

influence upon his genius, which bent to the fevere me¬ 
thod of the philofopher of Geneva. He prided him¬ 
felf in being his pupil, and he unceafingly meditated 
upon his admirable writings ; and thus it was that lie 
became defirous of feeking in Nature for the proofs of 
Bonnet’s opinion upon the generation of organized bo¬ 
dies, and that this charming fubjeft fixed his attention 

for a long time. 
He publifhed, in 1776, the two firft volumes of Ins 

Obufcoli d\ Fifica Animale e Vegetable : they are the 
explanation of a part of the microfcopic obfervations 

which had already appeared. . . 
If the art to obferve be the moft difficult, it is ne- 

verthelefs the molt neceflary of all the arts ; but it fup- 
pofes every quality, every talent : and further, though 
each believes himfelf more or lefs confummate therein, 
yet it is obvious, that only great men have exercifed it 
in a diftinguilhed manner. Genius alone fixes the ob- 
iefts worthy of regard ; that alone direds the fenfes to 
the obfcurities which it is neceflary to diflipate ; it 
watches over them to prevent error ; it animates them 
to follow by the fcent, as it were, that which they have 
but a diftant view of : it takes ofF the veil which covers 
what wc are looking after; it fupports the patience 
which waits the moment for gratifying the light in the 
midtl of obftacles multiplying one upon another: in 
fliort, it is genius that concentrates the attention upon 
an obiea, which communicates that energy to linn lor 
imagining, that fagacity for difcovermg, that prompt- 
nefs for perceiving, without which we fee only one fide 
of truth, when we do not happen to let it efcape,alto- 
aether. But this is not all; for after Nature has been 
read with precifion, it is necelfary to interpret her with 
fidelity ; to analyfe by the thought the phenomena ana- 
tomifed by the fenfes; to conf.der of the fpecies by 
obferving the individual, and to anticipate the general 
propofitions by confidering the unconnected facts. Heie 
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prudence and circumfpe&ion will not always fecure us 
againft error, if an ardent love for the truth does not 
a {fay obfervations and their confequences in its crucible, 
and thereby reduce every thing to fcorix which is not 
truth. 

Such was Spallanzani in all his refearches ; fuch we 
fee him in alb his writings. Occupied by the great phe¬ 
nomenon of generation, he examined the opinion of 
Needham to demonftrate its want of foundation,. The 
latter, not fatisfied with the microfcopic obfervations of 
Spallanzani, which weakened the imagined vegetative 
force to put the matter in motion, challenged the pro- 
fefior of Reggio to a reperufal of what he had written; 
but lie proved to the other, that we in common prac- 
ti v always fee that which has been well obferved, but 
that we never again fee that which we have been con¬ 
tented with imagining we Jaw. 

Spallanzani has received much praife for the polite- 
nefs with which he carried on-this controverfy, and for 
the fevere logic with which he demonftrates to Need¬ 
ham the caufes of his error ; and proves, that the ani¬ 
malcule of infufions are produced by germs ; that there 
are fome of them which defy, like certain eggs and 
feeds, the moft exceflive cold, as well as the heat of 
boiling water. On this occafion, he treats on the in¬ 
fluence of cold upon animals, and proves that the le¬ 
thargic numbnefs of fome, during winter, does not de¬ 
pend upon the impreffion the blood may receive from 
it ; fince a frog, deprived of his blood, becomes lethar¬ 
gic when he is reduced to the fame cold ftate by an 
immerfion in ice, and fwims as before when reftored to 
warmth. .In the fame -manner he fhews that odours, 
various liquors, the vacuum, aft upon animalculae as up¬ 
on other animals ; that they are oviparous, viviparous, 
and hermaphrodite. Thus, in running over theie di¬ 
ftant regions of Nature with this illuftrious traveller, we 
are always meeting with new fa&s, profound remarks, 
precious details, and fome curious anecdotes ; in fhort, 
an uni verbal hiftory of thofe beings which are the moft 
numerous ’of the globe, although their exiftence is 
fcarcely fufpe&ed, and whofe organization is in many 
refpe&s different from that of known animals. 

The fecond volume of this work is a new voyage in¬ 
to the moft unknown parts : a fublime pencil had al¬ 
ready painted it, but the pi&ure was not done alter 
Nature. Spallanzani here gives a hiftory of the fper- 
matic animalculae, which the eloquent hiftorian above 
alluded to always confounds with the animalculae of in¬ 
fufions. We cannot but admire the modeft diffidence 
of this new demonftrator, ftruggling againft his own 
opinion and the authority of Buffon; and he appears 
to admit, with repugnance, the refults of his multi¬ 
plied, and in a thoufand ways varied, obfervations, 
which expofe the feebleuefs of the fyftem of organic 

moleculoe. . , 
Spallanzani afterwards defcribes tne volvox and the 

flow-moving animalcule (rotifere and tardigrade), thofe 
coloflufes of the microfcopic world, fo Angular by their 
figure and organization, but more fingular ltill by their 
faculty of refuming life, after a total iufpence of all the 
apparent afts of it during many years. _ - 

We will not here fpeak of the experiments of Spal¬ 
lanzani on the death of animals in clofe veflels, becaufe 
he took up the fubjeft again, and enlarged and exem¬ 
plified, it by the new lights of chemiftry ; but this col- 
* 4 lftMnon 
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Spnllan- leftion be concludes with another on the hiftory of ve« 

zuni. getahle mould growing on the furface of liquors and 

mofft fubfiances, the feeds of which he {hews to float in 

the air ; and he remarks, that thefe microfcopic cham¬ 

pignons or muihrooms diilinguifh thernfelves from other 

plants by their tendency to grow in all directions, 

without conforming to the almolt univerfal law of per¬ 

pendicularity of {talk to the ground. 
Spallanzani was placed at the head of the univerfity’s 

cabinet of natural hiftory, but he was little more than 
titular depofitary of a treafure which no longer exifted. 

He laid the foundations, however, for its renewal, and 

by his care it is become one of the mod precious and 

ufeful. He enriched it through his repeated travels by 

land and fea, in Europe, in Afia, acrofs the Apennines, 

the Alps, the Krapacks, at the bottom of mines, on the 

top of volcanoes, at the mouth of craters : fupported 

by his ardent paffion in the midft of perils, he preferved 

the fang froid of the philofopher to contemplate thefe 

wonders, and the piercing eye of an obferver to ftudy 

them. It is thus that he always diftinguiftied the pro¬ 

per objects for improving fcieuce by favouring inftruc- 

tion ; it is thus that he filled this depofitary with trea- 

fures, that all the gold in the world could not have ob¬ 

tained, becaufe gold never fupplies the genius and the 
difeernment of the enlightened naturalift. 

In 1779 Spallanzani ran over Switzerland and the 

Grifons ; he then went to Geneva, where he fpent a 

month with his friends, who admired him the more in 
his converfations after having admired him in his wri¬ 

tings. He then returned to Pavia, and publifhed, in 

1780, two new volumes of his Differtazione di F'fca 

Animate <* Vegctabile. He therein reveals the fecrets of 

the interpretation of two very obfeure phenomena, con¬ 

cerning the vegetable and animal economy. 

Some experiments made by Spallanzani upon diges¬ 

tion} for his lefTons, engaged him to ftudy this ‘dark 

operation : he repeated Reaumur’s experiments upon 

the gallinaceous birds ; and he obferved that the tritu¬ 

ration, which is in this cafe an aid to digeftion, could 

not, however, be a very powerful means. He faw that 

the gizzard of thofe birds which pulverife the ftones of 

fruit to pieces, as if done witli needles or other fharp- 

pointed inftruments, did not digefl the powder fo 

formed : that it was neeeftary it fhould undergo a new 

operation in the ftomach, before it doulcl become fit 

chyle for affording the elements of the blood and other 

humours. He eftablifhed the point, that the digeftion 

was performed in the ftomach of numerous animals by 

the powerful aftion of a juice which diffolves the ali¬ 

ments ; and to render his demonftration the more con¬ 

vincing, he bad the courage to make feveral experiments 

on himfelf which might have proved fatal, and had the 

addrefs to complete his proofs by artificial digetlions, 

made in glafies upon the table, by mixing the chewed 

aliments with the gaftric juice of animals, which he 

knew how to extraift from their ftomachs. But this 

book, fo original by the multitude of experiments and 

curious observations which it contains, is (till more wor¬ 

thy of attention by the philofophic fpirit which detect¬ 
ed it. 

This fubjeeft is one of the moll difficult in phyfiolo- 

gy : the obferver is always compelled to aft and to 

look with darknefs around him; he is obliged to ma¬ 

nage the animal with care, to avoid the derangement of 
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his operations ; and when he has laboriously completed 

his experiments, it is neceffary that he fhould well di- 

ftinguifh the confequences, fometimes erroneous, which 

may be drawn from thofe of observation, which never 

deceive when they are immediate. Spallanzani, in this 

work, is truly a fine fpe&ade ;* feruputoufly analyfing 

the fa£h in order to difeover their caules with certain¬ 

ty ; inventing happy refources for fur mounting the ob- 

ftacles which renew thernfelves ; comparing Nature with 

his experiments, to judge of them ; catching hold in 

his obfervations of every thing that is eflential in them ; 

meafuring their folidity by the augmentation or dimi¬ 

nution of fuppofed eatrfes ; drawing the beft founded 

conclufions, and reje&ing the molt ptaufible hypothefes ; 

modcftly exposing the errors of thofe who have gone 

before him, and employing analogy with that wife cir- 

cumfpeftion which infpires confidence in an inftrument 

at once fo dangerous and fo ufeful. But let it be 
known, Spallanzani had a capacity in particular for dis¬ 

covering the truth, while the greater part of obferva- 

tors fcarcely ever attain it ; and then, after having de- 

feribed around them a circuitous trace, he runs upon it 

by a ftraight line, and pofleftes himfelf of it fo as that 
it cannot efcape him. 

This work put John Hunter out of humour; and 

he publifhed, in 1785", Some Obfervations upon Digejiioriy 

wherein he threw out fome bitter farcafms againft Spal¬ 

lanzani ; who took ample revenge by publifhing this 

work in Italian, and addreffing to Caldani, in 1788, 

Una Letter a Apologetica in Rifpojia alle OJJ'ervazione del 

Signor Giovanni Hunter. He expofes, with modera¬ 

tion, but with an irrefiftible logic, the overfights of the 

Engliih phyfiologift, and points out his errors in a man¬ 
ner which left him no hope of a reply. 

The fecond volume treats of the generation of ani¬ 

mals and plants. Spallanzani proves, by experiments 

as fatisfaftory as they are furprifmg, the pre-exiftence 

of germs to fecundation ; he fhews the exiftence of tad¬ 

poles in the females of five different fpecies of frogs, in 

toads, and in falamanders, before their fecundation : he 

recounts the fuccefs of fome artificial fecundations up¬ 
on the tadpole:; of thofe five fpecies, and even upon a 

quadruped. He in the fame manner fhews the feed in 

the flowers, before the emiffion of their farina ; and by 

a fubtle anatomy of which one can hardly form an idea, 

he exhibits to the eye in the flower of thc fpartium jun- 

ceumy the filiqua, its feeds, with their lobes, and the 

embryo plant ; he purfues them in their expanfion be¬ 

fore and after fecundation, and leaves not a doubt but 

that the feeds and the pericarpia exifted long before the 

bloffoining of the buds, and confequently a long time 

before they could have been fecundated. He has re¬ 

peated thefe obfervations upon various fpecies of plants 

with the fame refults ; in fhort, he has raifed the indi¬ 

viduals of plants with female flowers which have borne 

fecundated feeds, although they were out of the reach 

even of fufpicion of a communication with the farina 

of the male flowers. Such is the feries of furpriling 

phenomena Spallanzani adds to the hiftory of Nature. 

According to cuft'om, he availed himfelf of the aca¬ 

demical vacation of 1781, to make a journey, the ob- 

jeift of which was to add to the cabinet of Pavia. He 

fet out in the month of July for Marfeilles, where he 

commenced a new hiftory of the fea, which had pre¬ 

ferred him with a crowd of novel and curious-fadts up¬ 

on 
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on numerous genera of the inhabitants of the ocean. 

He went like wife to Finale, to Genoa, to Mafia, and 

, to Carrara, to obferve the quarries of marble fo famous 

with the ftatuaries ; he returned to Spezzia, and thence 

brought to Pavia an immenfe harveft of fillies, cruftace- 

ous and teftaceous, which lie depofited in that cabinet 

'of which his voyages and travels had rendered him fo 

worthy to be the guardian. He vifited, in the fame 

view, and with the fame fuccefs, the coafts of Illria in 

3782 ; the Apennine Mountains in 1783, where he 

noticed the terrible hurricanes, and the furprifmg va¬ 

pours which rendered that year fo famous in meteoro¬ 

logy. The cabinet of Pavia thus every year faw its 

riches increafe ; and in the fame proportion it became 

the objett of Grangers admiration ; but every one ad¬ 

mired {till more the immenfe labour of Spallanzani, who 

had collected every part of it. 
The Emperor Jofeph knew this when he came into 

Lombardy : he defired to have a converfation with Spal¬ 

lanzani; and his majefty exprefted his approbation by 

prefenting him with his medal in gold. 
The univerfity of Padua offered to Spallanzani, in 

1785, the chair of natural hiftory, which the death of 

Anthony Vallffneri had left vacant, promifing him more 

confiderable advantages than thofe which he enjoyed at 

Pavia ; but the archduke doubled his penfion, and al¬ 

lowed him to accompany to Conltantinople the Chevalier 

Zuliani, who had juft been nominated ambaflador from 

the republic of Venice. 
He left this city the 21ft of Auguft ; and during his 

voyage made feveral obfervations upon the marine pro¬ 

ductions he met with in thofe climates, as well as upon 
the meteorological events of every day, among which 

he had the advantage of beholding a fpecies of water- 

fpout. He touched at feveral iflands in the Archipe¬ 

lago; which he examined, and went afhore at Troy to 

vifit the places fung by the poet whom he preferred to 
all others; and in treading upon that ground fo ancient¬ 

ly famous, he made fome geological obfervations truly 

original. One may judge before hand of the intereft 

we (hall feel in reading the Voyage of Spallanzani, by 

fome memoirs which have appeared in the Memorie 

della S octet a Ilaltana upon the water-fpouts at fea, the 

ftroke of the torpedo, divers marine productions, and 

the ifiand of Cytherea, where he difeovered a mountain 

compofed of various fpecies of foffils. Spallanzani ar¬ 

rived at Conftantinople the 11th of Ottober, and re¬ 

mained there eleven months: he muft have been great¬ 

ly out of his element in that country of ignorance and 

fuperftition, if he had not had Nature to fludy, and 

*Zuliani to hear him. The phyfical and moral pheno¬ 

mena of this country, quite new to him, fixed his at¬ 

tention ; he (frayed over the borders of the two feas, 

and climbed up the neighbouring hills; he vifited 

the ifiand of Chalki, where he made known to the 

Turks a mine of copper, the exiftence of which they 

never fo much as fufpetted. He went to the Principi 

ifiand, a few miles diftant from Conltantinople, where 

he difeovered an iron mine equally unthought of by 

the Turks. He returned to Europe loaded with fpoils 

from the Eaft, compofed of the creatures of the three 

kingdoms, peculiar to thofe regions : after having been 

ufeful to the Orientals, who were incapable of appre¬ 

ciating his merit, or rather of imaginhig he could have 
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any, he fet out oft his return for Italy the 16th of Au¬ 

guft, 1786. 
A voyage by fea was in every refpett the molt fafe 

and the moll commodious ; but Spallanzani confidered 

the dangers and the inconveniences of the road as no¬ 

thing when employed in any beneficial purfuit; he 

braved all the perils of thofe defert regions, where there 

is no police, no fecurity* When he arrived at Bucha- 

reft, he was retained there during nine days by the ce¬ 

lebrated and unhappy Mauroeeni, hofpodar of Wal- 

lachia. This prince, the friend of fcience, received him 

with diftination, preferred him with many of the rari¬ 

ties of his country, furnilhed him with horfes for tra¬ 

velling, and alfo gave him an efcort of thirty troopers 

throughout the whole extent of his dominions. Spal¬ 

lanzani palled by Hermanlladt in Tranfylvania, and ar¬ 

rived at Vienna the 7th of December, after having 

viewed the numerous mines of Tranfylvania, of Hun¬ 

gary, and of Germany, which lay in the neighbourhood 

of his route. Spallanzani remained five days in this 

capital of Aullria ; he had two very long audiences 

with the Emperor Jofeph II. ; was well received by 

the highelt nobility in that metropolis, and vifited by 

the men of letters. At length arrived at Pavia; the 

ftudents came to meet him out of the gates of the city, 

and accompanied him home, manifelling their joy all 

the way by repeated fiiouts. Their great defire to hear 

him, drew him almolt immediately to the auditory, 

where they forced him to afeend the chair from which 

he had been accuftomed to deliver his lettures to them. 

Spallanzani, abetted by this feene, teftified with elo¬ 

quence his gratitude and attachment;—friendly wifhes, 

cries of joy, clapping of hands, recommenced with more 

force, and he was obliged to requell them to defill, and 

allow him to take in his houfe that repofe which was 

more necefiary than ever. He had in the courfe of this 

year above 500 ftudents. 
Spallanzani had acquired glory enough to merit the 

attacks of envy ; but his difeoveries were too new, too 

original, too folid to be difputed; envy itfelf was there¬ 

fore forced to admire him : but that unworthy.pallioUj 

being tired out by the increafing reputation df that 

great man, watched the moment to prove that it had 

not forgotten him. Envy and malignity then called in 

queftion his uprightnefs in the adminillration of the ca¬ 

binet of Pavia ; the whole of which was the fruit of his 

own labours : but the darts aimed at his honour only 

made it fhine with new luftre. The integrity of Spal¬ 

lanzani appeared even more pure after the juridical exa¬ 

mination of the tribunals. Blit let us Hop here ; Spal¬ 

lanzani had the fortitude to forget this event which had 

torn his heart to pieces; the great part of his enemies 

acknowledged their miftake, abjured their hatred, and 

did not del pair of regaining his friendlhip. 
The cabinet of Pavia was always the objett of Spal¬ 

lanzani's thoughts ; am id ft the numerous rarities which 

he had placed there, he only faw thofe that were want¬ 

ing. Struck with its deficiency in volcanic matters, 

which had neither feries nor order, and confequently 

excited little intereft, being a mute article with refpett 

to inftruttion (although Italy was the theatre where 

the fires of volcanoes had for fo many ages exercifed 

their defolating powers), he took the refolution, with 

which his talents, his courage, and his zeal, infpired 
3 U him. 

Spallan* 
zani. 
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Spallan- him. He was defirous to inftruCl his pupils, his na- 

zan** tion, himfelf, concerning the phenomena To ftriking, 

v ' and yet fo little known, and to collect the^documents 

of their hiftory in the places where they have always 

been the terror of thole who furrounded them, and 

where they have been ufelefsly the fubjeCl of the ob- 

fervations of the philofopher. He therefore prepared 

himfelf for this great enterprife by deep ftudies. He 

fet out for Naples, in the Summer of 1788, and afcend- 

ed mount Vefuvius; he looked attentively into its cra¬ 

ter, examined and made notes in his books, and em¬ 

barked for the Lipari iflands. He diffeCled, as it were, 

the uninhabited volcanoes, with the exaCtnefs of a na- 
turalifl anatomifing a butterfly, and the r intrepidity of 

a warrior defying the moil imminent dangers. It was 

then that he had the boldnefs to walk over that ful- 

phurous cruft, cleft with chinks, trembling, fmoking, 

burning, and fometimes treacheroufly covering the 

hearth of the volcano. He paffed into Sicily, where 

he climbed up to Etna, and coafted it's immenfe crater. 

His curiofity* not being exhaufted, he would colled: 

around him, and have in his mind, all the lingular phe¬ 

nomena that Sicily contained ; he examined the ftones 

and the mountains,, and difeovered many new marine 

animals ; he approached Scylla and Charybdis, and in 

a boat crofted the frothy billows of thofe deadly rocks, 

celebrated for fo many fhipwrecks, and fo often fung 

by the poets ; but in the very midft of their frightful 

waves, he difeovered the caufe of their fury (See Scyl¬ 

la, Suppl.) It was thus that, at the age of 60, he 

picked up thofe numberlefs anecdotes which fill his 

voyages in the two Sicilies ; and that he compared the 

defeription which Homer, Pindar, Virgil, Diodorus Si¬ 

culus, and Strabo, have given of thefe ever famous 

places, with that which he made himfelf. In this man¬ 

ner he fhewed the connexion of ancient literature with 

natural hiftory. 
We find in the voyages of Spallanzani a new volca¬ 

nology. He therein teaches the way to meafure the in- 

tenfity of the fire of volcanoes, to glance at the caufes, 

to touch almoft, in the analyfis which he makes of the 

lava, that particular gas which, refembling a powerful 

lever, tears from the bowels of the earth, and raifes up 

to the top of Etna, thofe torrents of (tone in fufion 

which it difgorges ; to Surrey the nature of thofe pu- 

mice-ftones, which lie has fince explained in his artifi¬ 

cial pumice ftones. He concludes this charming work 

with fome interefting, inquiries into the nature of Swal¬ 

lows, their mild difpofitions, rapid flight; fuggefting 

that an advantage might be drawn from them in the way 

of aerial poll; their migrations determined by the tem¬ 

perature of the air, and the birth of inleCls it occafions : 

in fhort, he difeuffes the famous problem of their re¬ 

maining benumbed during winter ; and proves, that ar¬ 

tificial cold, much greater than that ever naturally felt 

in our climates, does not render thefe birds lethargic. 

He next Speaks of a fpecies of owl, hitherto very ill 

deferibed ; and, laftly, of eels and their generation, 

which is a problem {till in fome meafure to be folved ; 

but he carries it on by his inquiries to that ftep which 

alone remains to be made for obtaining a complete fo- 

lution ; or to get over it eafily by a fmall number of 

obfervations in thofe times and places pointed out, but 

which the academical occupations of Spallanzani forced 

him to give up to others. 

Spallanzani followed the progrefs of the French che- Spallan- 

miftry with much Satisfaction, nor was he long before t zan1. 

Ire adopted it; it was calculated for a juft conception ” 

like his, delighting to give an account of every pheno¬ 

menon he obferved. The folidity of principles in this 

new doCtrine, the precifion in its way of proceeding, 

the elegance of its interpretation, the generality of its 

confequences, prefently replaced in his mind the hefita- 

tions and the obfeurities of the ancient chemiftry ; and 

his heart anticipated with pleafure the triumphs that it 

was about to obtain. 

In 1791? Spallanzani publifhed a letter addrefied to 

ProfefTor Fortis, upon the Pennet Hydrofcope. He 

there relates the experiments which he had directed to 

be made for afeertaining the degree of confidence which 

might be allowed to the lingular talents of this man ; but 

he ingenuoufiy confeffes, that he is not decided upon 
the reality of the phenomenon. 

Spallanzani has often difeovered that which might 

have been deemed impofiible. In 1795 he made a dif- 

covery of this nature, which he publifhed in his Letters 

fopra il fofpetto d’un tiuovo fenfo net PippiJlrAli. We there¬ 

in learn that the bats, if blinded, aCt in every refpeCt 

with the fame precifion as thofe which have their eyes ; 

that they in the fame manner avoid the moil trifling ob- 

ftacles, and that they know where to fix themfelves on 

ceafing their flight. Thefe extraordinary experiments 

were confirmed by feveral natural philofophers, and 

gave occafion to fufpeCt a new fenfe in thefe birds, be- 

caufe Spallanzani thought he had evinced by the way 

of exclulion, that the other fenfes could not fupply 

the deficiency of that fight which he had deprived 

them of; but the anatomical details of ProfefTor Jurine, 

upon the organ of hearing in this lingular bird, made 

him incline afterwards towards the idea, that the fenfe 

of hearing might in this cafe fupply that of fight, as in 

all thofe where the bats are in the dark. 

Spallanzani concluded his literary career for the * 

public, by a letter addrefied to the celebrated Giobert;„ 

Sopra la pianie chhtfe ne’vq/i dentro Paqua e Varia, ef- 

pofle a V hnmediata hime folare e a Votnbra. It is a mis¬ 

fortune for this part of the Science, that his death has 

deprived us of the difeoveries be was about to make in it. 

Thefe numerous works, printed and applauded, did 

not however contain all the feries of Spallanzani’s la¬ 

bours. He had been occupied a confiderable time upon 

the phenomena of refpiratjon ; their refemblances and 

differences in a great number of fpecies of animals; and 

he was bufily employed in reducing to order his re- 

fearches upon this fubjeCt, whicxi will aftonifh by the 

multitude of unforefeen and unexpected fads. He has 

left a precious collection of experiments and new ob¬ 

servations upon animal reproductions, upon Sponges, 

the nature of which he determines,. and upon a thou- 

fand interefling phenomena which he knew how to 

draw out of obfeurity. He had almoft finished liia 

voyage to Conftantinople, and had amaffed confider^ble 

materials for a Hiftory of the Sea, when an end was 

put to In’s life and his labours. 
On the 4th of February j 799, he was Seized with a 

retention of urine, the fame night was unquiet, and in 

the morning he loft all powers of reafon, which h^ 

never recovered but during very (hort intervals. His 

intimate friends, Tourdes, a French phyfician, and the 

celebrated Erofeffor Scarpa, did every thing which 
could 
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Specie»i could be expe&ed from genius, experience, and friend- 

Spectacles to fave him ; but he died the J 7th, after having 

Y”"' edified thofe around him by his piety. This lamentable 

event overwhelmed all his family in for row, occafioned 

the tears to flow from all his friends, filled his difciples 

with a deep affli&ion, and excited the regret of a na¬ 

tion proud of having given him birth. 
The reader cannot but have perceived in this (ketch 

the (train of panegyric, rather than the calm nairative 

of impartial biography. It is, in fadl, an abridged 

tranflation of an eloge by a citizen philofopher of Ge¬ 

neva, who has adopted the calendar, and probably the 
principles of republican b ranee. Some abatement there¬ 

fore will naturally be made by every Briton of the 

praifes bellowed upon the piety of Spallanzani ; but 

•after proper allowance of this kind, truth will proclaim 

him a very great man. Accordingly, France, Ger¬ 

many, England, all were eager to avail themlelves of 

his works by means of tranflations. _ He was admitted 

into the academies and learned focieties of London, 
Stockholm, Gottingen, Holland, Lyons, Bologna, 

Turin, Padua, Mantua, and Geneva. He was a cor- 
refpondent of the academy of fciences of Paris and ot 

Montpelier : and received from the great Frederic liiin- 

felf the diploma of member of the academy of Berlin. 
SPECIES, in algebra, are the letters, fyinbols, 

marks, or characters, which reprefent the quantities in 

any operation or equation. 
Species, in optics, the image painted on the retina 

by the rays of light reflected from the feveral points of 
the furface of an objedt, received in by the pupil, and 
collected in their palfage through the cryftalline, &c. 

SPECTACLES (See Encycl.) arc certainly the 

moft valuable of all optical inftruments, though there is 

not the fame fcience and mechanical ingenuity diiplay- 

* ed in the making of them as in the conftrudtion of mi¬ 

cro fcopes and tclefcopes. A man, efpecially if accu - 

tomed to fpend his time among books, would be much 

to be pitied, when his fight begins to fail, could he not, 

in a great meafure, reftore it by the aid of fpe&acles ; 

but there are fome men whofe fight cannot be aided by 

the ufe either of convex or concave gtaffes. T. he fol¬ 

lowing method adopted by one of thofe to aid his fight 

is certainly worthy of notice : _ ~ 
When about fixty years of age, this man had almolt 

entirely loft his fight, feeing nothing but a kind of thick 

mill, while little black fpecks which appeared to float in 

the air. He knew not any of his friends, he could not 

even diftinguifli a man from a woman, nor could he 

walk in the flreets without being led. Glafles were 

of no ufe to him ; the bed print, feen through the 

bell fpedlacles, feemed to him like a daubed paper. 

Wearied with this melancholy ftate, he thought of the 

following expedient. 
He procured fome fpedlacles with very large rings ; 

and, taking out the glafles, fubftituted in each circle a 

conic tube of black Spanifh copper. Looking through 

the large end of the cone he could read the fmalleft 

print placed at its other extremity. Thefe tubes were 

of different lengths, and the openings at the end were 

alfo of different fizes; the fmaller the aperture the bet¬ 

ter could he diftinguifh the fmalleft letters ; the larger 

the aperture the more words or lines it commanded ; and 

confequently the lefs occafion was there for moving the 

head and the hand in reading* Sometimes he ufed one 

523 ] S P E 

eye, fometimes the other, alternately relieving each, for Spe&re. 

the rays of the two eys could nut unite upon the fame 

object when thus feparated by two opaque tubes. The 

thinner thefe tubes, the lefs troublefome are they* 

Theymuft be totally blackened within fo as to prevent 

all fhining, and they fhould be made to lengthen or 

contradl, and enlarge or reduce the aperture at pleafure* 

When he placed convex glafles in thefe tubes, the 

letters indeed appeared larger, but not fo clear and di- 

ftinct as through the empty tube : he alfo found the 

tubes more convenient when not fixed in the fpedlacle 

rings ; for when they hung loofely they could he raifed 

or lowered with the hand, and one or both might be 

ufed as occafion required. It 13 almoft needlefs to add, 

that the material of the tubes is of no importance, and 

that they may be made of iron or tin as well as of cop¬ 

per, provided the iniidesof them be fufficiently blacken¬ 

ed. See La Nouvelle Bigarure for February 1754, o* 

Monthly Magazine for April 1799. 
SPECTRE of the Broken, a curious phenomenon 

obferved on the fummit of the Broken, one of the Harz 
mountains in Hanover. We have the following ac¬ 

count of it by M. Hatie. “ After having been here 

(fays he) for the thirtieth time, and having* procured 

information refpedling the abovementioned atmofplieric 

phenomenon, 1 was at length, on the 23d of May 
1797, fo fortunate as to have the pleafure of feeing it ; 

and perhaps my defeription may afford fatisfaclion to 

others who vifit the Broken through curiofity. The 

fun rofe about four o’clock, and, the atmofphere being 

quite ferene towards the eaft, his rays could pafs with¬ 
out any obftrudlion over the Heinrichflibhe. In the 

fouth-vveft, however, towards Achtermaniflhohe, a brifle 

well wind carried before it thin tranfparent vapours, 

which were not yet condenfed into thick heavy clouds. 

« About a quarter paft four I went towards the inn, 

and looked round to fee whether the atmofphere would 

permit me to have a free profpedl to the fouth-wefl ; 

when I obferved, at a very great diftance towards Aeh- 

termannffiohe, a human figure of a monflrous fize. A 

violent guft of wind having almoft carried away my 

hat, I clapped my hand to it by moving my arm to¬ 

wards iny head, and the coloffal figure did the fame. 

“ The pleafure which I felt on -this difeovery can 

hardly be deferibed 5 for I had already walked many a 

weary ftep in the hopes of feeing this fhadovvy image, 

without being able to gratify my curiofity. I imme¬ 

diately made another movement by bending -my body, 

and the coloffal figure before me repeated it. I was 
defirous of doing the fame thing once more—but .my 

coloffus had vanhhed. I remained in the fame position, 

waiting to fee whether it would return ; and in a few 

minutes it again made its appearance on the Achter~ 

mannihohe. I paid my refpe&s to it a fecond time, 

and it did the fame to me. I then called the landlord 

of the Broken ; and having both taken the fame pofi- 

tion which I had taken alone, we looked towards the 

Achtermannfhohe, but faw nothing. We had not, 

however, ftood long, when two fuch coloffal figures 

were formed over the above eminence, which repeated 

our compliments by bending their bodies as we did ; 

after which they vanifhed. We retained our pofition ; 

kept our eyes fixed on the fame fpot, and in a little the 

two figures again ftood before us, and were joined by a 

third. Every movement that we made by bending our 
2 bodies 
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Speculum, bodies thefe figures imitated—but with this difference, 

that the phenomenon was fometimes weak and faint, 

fometimes ftrong and well defined. Having thus had 

an opportunity of difcovering the whole fecret of this 

phenomenon, I can give the following information to 

fuch of my readers as may be defirous of feeing it them- 

felves. When the rifmg fun, and according to analogy 

the cafe will be the fame at the fetting fun, throws his 

l ays over the Broken upon the body of a man {landing 

op polite to fine light clouds floating around or hover¬ 

ing pall him, he needs only fix his eyes ffedfaftly upon 

them, and, in all probability, he will fee the lingular 

fpedlacle of his own fhadow extending to the length of 

five or fix hundred feet, at the diftance of about two 

miles before him.” 

If our memory does not deceive us, there is in one 

of the volumes of the Manchejler TranfaElions an ac¬ 

count of a fimilar phenomenon obferved by Dr Ferrier, 

on a hill fomewhere in England. 

SPECULUM for reflefling telefcopes. Under this 

title [Eticycl.) we have given the compofition of the 

mixt metal of which it has been found by experience 

that the bell fpeculums are made ; we have likewife 

given, under the fame title, fome directions for cafting 

fpeculums : but owing to a circumftance in which the 

public can take no interefl, we neglected to give direc¬ 

tions for grinding and poliftiing them, and omitted fome 

other circumflances, which, though not fo important 

as thefe, are certainly worthy of notice. Thefe omiffions 

it is the object of this article to fupply. 

When the metal is taken out of the flafks (See n° 3. 

fcf the article referred to), which it fhould be as foon as 

it has become folid, and while it is yet red-hot, care 

muff be taken to keep the face downwards to prevent 

it from finking. Holding it in that pofition by the 

git, force out the fand from the hole in the middle of 

the mirror with a piece of wood or iron, and place the 

fpeculum in an iron pot, with a large quantity of hot 

allies or fmall coals, fo as to bury the fpeculum in them 

& fufftcient depth. If the fand is not forced out of the 

hole in the manner above directed, the metal, by fink¬ 

ing as it cOols, will embrace the fand in the middle of 

the fpetulum fo tight, as to caufe it to crack before it 

becomes entirely cold. And if the metal is not taken 

tout of the fend, and put in a pot with hot afhes or 

coals to anneal it, the moifture from the fand will al¬ 

ways break the metal. Let the fpeculum remain in 

the allies till the whole is become quite cold. The git 

tnay be Cafily taken off by marking it round with a 

fcbmmon fine half round file, and giving it then a gentle 

blow. The metal is then to he rough ground and figured. 

It may be proper, however, before we proceed to 

^eferibe that procefs, to give an account of another 

Compofition for the fpeculum of a reflecting telefcope, 

which has been employed with great fuccefs, by Ilochon 

director of the marine obfervatory at Breft. Of this 

Compofition the principal ingredient is platinum ; which, 

in grains, muff be purified in a ftrong fire by means of 

tiitre and the felt of gfefs, or that flux which in the 

Englifh glafs-houfes is called by the workmen fandifer. 

To the platinum, when purified, add the eighth part 

tof the metal employed in the compofition of common 

fpecula ; for tin without red copper would not produce 

a good effect. This mixture is then to be expofed to 

the moft violent heat, which ttiuft be ftill excited by 

the oxygen gas that difengages itfelf from nitre when Speculum. 
thrown into the fire. One melting would be infuffi- v- 

cient : five or fix are requifite to bring the mixture to 

perfe&ion. It is neceflary that the metal fhould be in 

a Hate of complete fufion at the moment when it is 

poured into the mould. By this procefs I have been 

enabled (fays our author) to conftruct a telefcope with 

platinum, which magnifies the diameters of objects five* 

hundred times, with a degree of clearnefs and di'dind- 

nefs requifite for the niceft obfervations. The large fpe¬ 

culum of platinum weighs fourteen pounds : it is eight 

inches in diameter, and its focus is fix feet. Though 

the high price of platinum will, in all probability, for 

ever prevent it from coming into general ufe for the 

fpeculums of telefcopes, we thought it proper to notice 

this difeovery, and {hall now proceed to the grinding of 
the fpeculum. 

For the accomplifhing of this object, a very compli¬ 

cated procefs is recommended in Smith’s Optics, and 
one not much more fimpler by Mr Mudge in the 67th 

volume of the Phi/ofophical 7ratijactions ; but accord¬ 

ing to Mr Edward-s, whofe fpeculums are confefledly 
the bell, neither of thefe is neceflary, Befides. a com¬ 

mon grindftone, all the tools that he made ufe of are 

a rough grinder, which ferves alfo as a poliflier, and a 

bed of hones. When the fpeculum was cold, he ground 

its furface bright on a common grindftone, previoufly 

brought to the form of the gage ; and then took it to 
the rough grinder. 

'Ihis tool is compofed of a mixture of lead and tin, 

or of pewter, and is made of an elliptical form, of fuch 

dimenlions, that the {horteft diameter of the ellipfe is 

equal to the diameter of the mirror or fpeculum, and 

the longed diameter is to the ftiorteft in the proportion 
of ten to nine. This rough grinder may be fixed upon 

a block of wood, in order to raife it higher from the 

bench ; and as the metal is ground upon it with fine 

emery, Mr Mudge, with whom, in this particular, Mr 

Edwards agrees, directs a hole or pit to be made in. 

the middle of it as a lodgement for the emery, and deep 

grooves to be cut out acrofs its furface with a graver 

lor the fame purpofe. By means of a handle, fixed on 

the back of the metal with foft cement, the fpeculum 

can be whirled round upon this grinder fo rapidly, that 

a common labourer has been known to give a piece of 

metal, four inches in diameter, fo good a face and figure 

as to fit it for the hones in the fpacc of two hours. 

The emery, however fine, will break up the metal very 

much ; but that is remedied by the fubfequent proceffes 
of honing and poliftiing. 

When tlie metal is brought to a true figure, it muft 

be taken to a convex tool, formed of fome Hones from 

a place called Edgedon in Shropfhire, iituated between 

Ludlow and Bifhop’s caftle. The common blue hones, 

ufed by many opticians for this purpofe, will fcarcely 

touch the metal of Mr Edwards’s fpeculums; but where 

they muft be employed for want of the others, as little 

water ftiould be ufed as poflible when the metal is put 

upon them ; becaufe it is found by experience that they 

cut better when but barely wet, than when drenched 

with water. The Rones, however, from Edgedon are 

‘greatly preferable ; for they cut the metal more eafily, 

and having a very fine grain, they bring it to a fmooth 

face. Thefe ftones are directed by Mr Mudge to be 

cemented in fmall pieces upon a thick round piece of 

marble, 
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Speculum. marble, or of metal made of tin and lead like the former 

1 compositions, in fuch a manner, that the lines between 

the Hones may run ftraight from one fide to the other ; 

fo that placing the teeth of a very fine favv in each of 

thefe divifions, they may be5 cleared from one end to 

the other of the cement which rifes between the ftones. 

As foon as the hones are cemented down, this tool 

mud be fixed in the lathe, and turned as exactly true 

to the gage as poffible. It fhould be of a circular fi¬ 

gure, and but very little larger than the metal intended 
to be figured upon it. If it be made confiderably 

larger, it will grind the metal into a larger fphere and a 

bad figure ; and if it be made exa&ly of the fame fize, 

it will work the metal indeed into a figure truly fphe- 

rical, but will be apt to fhorten its focus, unlefs the 

metal and tool be worked alternately upwards. On 

thefe accounts, Mr Edwards recommends it to be mad? 

about one twentieth part longer in diameter than the 

fpeculum, becaufe he has found that it does not then 

alter its focus ; and he earneftly difTuades the ufe of 

much water on the hone pavement at the time of ufing 

it, otherwife, he fays, that the metal in different parts 

of it will be of different degrees of brightnefs. 
When the metal is brought to a very fine face and 

figure by the bed of ftones, it is ready to receive a po- 

lifh, which is given to it by the elliptical rough grinder 

covered with pit^fi. With refped to the confiftency 

of this pitch, Mr Mudge and Mr Edwards give very 

different directions. Whilft the former fays that it 

fhould be neither too hard nor too foft, the latter af¬ 

firms that the harder the pitch is, the better figure it 

will give to the metal. Pitch may be eafily made of a 
fufficient hardnefs by adding a proper quantity of rofin ; 

and when it is hardened in this way, it is not fo brittle 

as pitch alone, which is hardened by boiling. Mr Ed¬ 

wards advifes to make the mixture juft fo hard as to 

receive, when cold, an impreflion from a moderate pref- 

fure of the nail of one’s finger.. When the elliptical 

tool is to be covered with this mixture, it muft be made 

pretty warm, and in that ftate have the mixture poured 

upon it when beginning to cool in the crucible. Our 

author recommends this coating to be made every where 

of about the thicknefs of halfia-crown ; and to give it 

the proper form, it muft, when fomewhat cool, be 

preffed upon the face of the mirror, which has firft been 

dipped in cold water, or covered over with very fine 

writing* paper. If it be not found to have taken the 

exaCl figure from the firft preffure, the furface of the 

pitch muft be gently warmed, and the operation repeat¬ 

ed as before. All the fupevfluo.us pitch is now to be 

taken away from the edge of the polifher with a pen¬ 

knife, and a hole to be made in the middle, accurately 

round, with a conical piece of wood. This hole fhould 

go quite through the tool, and fhonld be made of the 

fame iize, or fomewhat lefs than the hole in the middle 

of the fpeculum. Mr Edwards fays, that he has al¬ 

ways found that fmall mirrors, though without any 

hole in the middle, poliih much better, and take a more 

corredf figure, for the polifher’s having a hole in the 

middle of it. 
The polifher being thus formed, it muft be very 

gently warmed at the fire, and divided into feveral 

fquares by the edge of a knife. Thefe, by receiving the 

fmall portion of metal that works off in pohfhing, will 

caufe the figure of the fpeculum to be more correct 

than if no fuch fquares had been made. Mr Mudge Speculum 

directs the polifher to be ftrewed over with very fine g .nJ]in 

putty ; but Mr Edwards prefers Colcothar. of vitriol. 

(See that article, EncycL) Putty (fays he) gives me- 
tals a white luftre, or, as workmen call it, a filver hue ; 

but good colcothar of vitriol will polifh with a very fine 

and high black luftre, fo as to give the metal finifhed 

with it the completion of polifhed fteel. To know if 

the colcothar of vitriol is good, put fome of it into 

your mouth, and if you find it diffolves away it is good 4 

but if you find it hard, and crunch between your teeth, 

then it is bad, and not well burned. Good colcothar 

of vitriol is of a deep red, or of a deep purple colour ; 

and is foft and oily when rubbed between the fingers ; 

bad colcothar of vitriol is of a light red colour, and 

feels harfh and gritty. The colcothar of vitriol fhould 

be levigated between two furfaces of polifhed fteel, and 

wrought with a little water; when it is worked dry, 

you may add a little more water, to carry it lower down 

to what degree you pleafe. When the colcothar of 

vitriol has been wrought dry three or four times, it will 

acquire a black colour, and will be low enough, or fuf- 

ficiently fine, to give an exqnifite luftre. This levi¬ 

gated colcothar of vitriol muft be put into a fmall phial, 

and kept with fome water upon it. When it is to be 

ufed, every part of the pitch-poliflier muft be firft brufh- 

ed over with a fine camel's hair brufli, which has been' 

dipped in pure water, and rubbed gently over a piece 

of dry clean foap. The wafhed colcothar of vitriol is 

then to be put upon the polifher ; and Mr Edwards di- 

re£ls a large quantity of it to be put on at once, fo'as 

to faturate the pitch, and form a fine coating. If a 

fecond or third application of this powder be found ne- 

ceffary, it muft be ufed very fparingly, or the poll ill 

will be deftroyed which has been already attained. 

When the metal is nearly polifhed, there will always 

appear fome black mud upon its furface, as well as up¬ 

on the tool. Part of this muft be wiped away with 

fome very foft wafh leather : but if the whole of it be 

taken away, the polifhing will not be fo well completed. 

With refped to tht parabolic figure to be given to 

the mirror, Mr Edwards uffures us, that a very little 

experience in thefe matters will enable any one to give 
it with certainty, by polifhing the fpeculum in the com¬ 

mon manner, only with crofs ftrokes in every direction, 

upon an elliptical tool of the proper dimenfionS. 
SPINDLE, in geometry, a folid body generated 

by the revolution of fome curve line about its bafe or 

double ordinate ; in oppofition to a conoid, which is 

generated by the rotation of the curve about, its axis or 

abfeifs, perpendicular to its ordinate. . The fpindle is 

denominated circular, elliptic, hyperbolic, or parabolic,^ 

Scc. according to the figure of its generating curve. 
Spindle, in mechanics, fotnetimes denotes the axis 

of a wheel, or roller, See. and its ends are the pivots. 
SPINNING machine. The ancient Greeks were 

not, like the modern pbilofophers, unwilling to ac¬ 

knowledge their obligations to Providence for all the 

comfort and enjoyments of life, nor felt pride in 

deriving every thing from their own talents. They 

were even difpofed to think thatthofe very talents were 

infpired. Their firft inftru&ors, the poets, gave to A- 

polio the honour of that power of invention and ima¬ 

gination by which they inftru&ed and charmed their 

admiring hearers. The prophetefs didated her oracles. 
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Sp’nnirfg- the poet fung his enraptured flrain only when infpired. 
Machine. qqie happy thought of twining a thread, and working 

it into a blanket, when viewed by that ingenious and 

acutely fenfible people in all its importance, as the pro¬ 

tector of the human race from the feverity of the 

weather, feemed a prefent from heaven, as the infpira- 

tion of a divinity ; and the diftafF and the loom were 

Minerva’s firft title to a feat among the great gods on 

Olympus. 
We are much inclined to be of the fame opinion. 

When we obferve, that in all the countries which have 

•'been difeovered by the navigators of the three lafl'cen¬ 

turies, the diftafF and fpindle, and the needle, have been 

found, we own ourfelves much difpofed to think that 

they are the refults of inftinft. Our inftin&s are not 

all fimple and blind, like that which diredls the new¬ 

born animal to the bread: of its mother without know¬ 

ing why. We have inftin&s of intellect as well as of 
appetite ; and the logic of common converfation is an 

example of many fuch. We doubt not but that the 

noble-minded inhabitants of Pelew would have wor- 

fhipped as a divinity an Englifh maiden with her fpin- 

ning wheel and fly. Surely he who fhould carry them 

this homelybut ingenious machine, and a potter’s wheel, 

would do them more fervice than if he taught them all 

the fcience of a Newton, with all the philofophy of the 

18th century into the bargain. We do not know, ex¬ 

cept perhaps the fteam engine, any mechanical inven¬ 

tion that has made fuch amazing addition to the acti¬ 

vity and induftry and opulence of this highly favoured 

ifland, as the invention of Mr Arkwright for fpinning 

by water, where dead matter is made to perform all 

that the niceft finger can do when directed by the never- 

ceafing attention of the intelligent eye. Minerva has 

the undifputed honours of the diftafF and fpindle. 

know not to what benefactor we owe the fly-wheel. 

Mr Arkwright has the honour of combining them 

both,, and infpiring them with his own fpirit ; for we 

may truly fay of the contrivance which pervades the 

wonderful machinery of a cotton mill, 
\ 

Totofque infufa per artus 

Mens agitat tnolem et magnofe cor pore mifeet. 

To give an intelligible and accurate defeription of a 

cotton mill would be abundant employment for a vo¬ 

lume. Our limits admit of nothing like this ; but as 

we are certain that many of our readers have viewed a 

cotton mill with wonder, but not with intelligence, nor 

with leifure to trace the fteps by which the wool from 

the bag ultimately affumes the form of a very fine 
thread. Bewildered by filch a complication of machi¬ 

nery, all in rapid motion, very few, we imagine, are able 

to recollect with diftindlnefs and intelligence the effen- 

tiai part of the procefs by which the form of the cotton 

is fo wonderfully changed. Such readers will not think 

a page or ttvo mifemployed, if they are thereby able to 

underftand this particular, to which all the reft of the 

procefs is fubfervient. 
We pafs over the operation of carding, by which all 

the clots and inequalities of the cotton wool are remo¬ 

ved, and the whole is reduced to an uniform thin fleece, 

about 20 inches broad. This is gradually detached 

from the finifhing card, and, if allowed to hang down 

from it, would pile up on the floor as long as the mill 
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continues to work ; but it is guided off from the card, ■■luring, 
very tenderly, in a horizontal diredlion, by laying its Machine.^ 

detached ewl over a roller, which is flowly turned round * 

by the machine. Another roller lies above the fleece, 

prefling it down by its weight. By this preffure, a 

gentle hold is taken of the fleece, and therefore the 

flow motion of the rollers draws it gently from the card 

at the fame rate as it is difengaged by the comb; but be¬ 

tween the card and the rollers a fet of fmooth pins are 

placed in two rows-, leading from the card to the rol¬ 

lers, and gradually approaching each other as we ap¬ 

proach the rollers. By thefe pins the broad fleece is 

hemmed in on both fules, and gradually contradled to 

a thick roll: and in this ftate paffes between the rollers, 

and is comprefled into a pretty firm flat riband about 

two inches broad, which falls off from the rollers, and 

piles up in deep tinplate cans fet below to receive it. 

It is upon this ftripe or riband of cotton wool that 

the operation of fpinning begins. The general effedl 

of the fpinning procefs is to draw out this mafiive roll, 

and to twill it as it is drawn out. But this is not to 

be done by the fingers, pulling out as many cotton 

fibres at once as are neceffary for compofing a thread of 

the intended iinenefs, and continuing this manipulation 

regularly acrofs the whole end of the riband, and thus, 

as it were, nibbling the whole of i]t away. The fingers 

muff be diredled, for this purpofe, by an attentive eye. 

But in performing this by machinery, the whole riband 

mull be drawn out together, and twilled as it is drawn. 

This requires great art, and very delicate management. 

It cannot be done at once ; that is,'the cotton roll can¬ 

not firll be llretched or drawn out to the length that is • 

ultimately produced from a tenth of an inch of the roll, 

and then be twilled. There is not cohefion enough for 

this purpofe ; we fhould only break off a bit of the 

roll, and could make no farther ufe of it. The fibres 

of cotton are very little implicated among each other 

in the roll, becaufe the operation of carding has laid 

them almoft parallel in the roll; and though comprefled 

a little by its contraction from a fleece of 20 inches to 

a riband of only 2, and afterwards comprefled between 
the difeharging rollers of the carding machine, yet they 

cohere fo (lightly, that a few fibres may be drawn out 

without bringing many others along with them. For 

thefe reafons, the whole thicknefs and breadth of two or 

three inches of the riband is ftretched to a very minute 

quantity, and then a very flight degree of twill is given 

it, viz. about three turns in the inch ; fo that it fliall 

now compofe an extremely foft and fpongy cylinder, 

which cannot be called a thread or cord, becaufe it has 

fcarcely any firmnefs, and is merely rounder and much 

flenderer than before, being Ifretclied to about thrice its 

former length. It is now called flab, or roove. 

Although it be Hill extremely tender, and will not 

carry a weight of two ounces, it is much more cbhefivc 

than before, becaufe the twill given to it makes all the 

longitudinal fibres bind each other together, and com- 

prefs thofe which lie athwart ; therefore it will require 

more force to pull a fibre from among the reft, but 

ftill not nearly enough to break it. In drawing out a 

Angle fibre, others are drawn out along with it; and if 

we take hold of the whole affemblage, in two places, 

about an inch or two inches afunder, we fhall find that 

we may draw it to near twice its length without any 
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Spinning- rifle of its feparating in any intermediate part, or be- 
Machine. coming much fmaller in one part than another. It feems 

*-- to yield equably over all. 
Such is the ftate of the flab or roove of the firlt 

formation. It is ufually called thepreparation ; and the 

operation of fpinning is confidered as not yet begun. 

This preparation is the moll tedious, and requires more 
attendance and hand labour than any fubfequent. part o 

the procefs. For the ftripesor ribands from which it is 

made are fo light and bulky, that a few yards only can 

be piled up in the cans fet to receive them. A perton 
mull therefore attend each thread of flab, to join frelh 

ftripes as they are expended. It is alfo the mo t im¬ 
portant in the inanufaflure ; for as every inch ot the 

flab meets with precifely the fame drawing and the 
fame twilling in the fubfequent parts of tlie proceis, 

therefore every inequality and fault in the flab (wceed in 

v the fleece as it quits the finifliing card) will continue 
through the whole manufacture. The fpinning ot cot¬ 

ton yarn now divides into two branches. 1 he hrlt, 

performed by what are called jennies, perfeCHv reltmbles 

the ancient fpinning with the diftaff and fpindle ; the 
other, called fpinning of twift, is an imitation ot the 

fpinning with the fly-wheel. They differ in the fame 

manner as the fpinning with the old wool or cotton- 

tvheel differs from the fpinning with the flax-wheel. 

Mr Arkwright’s chief invention, the fubftitution ot 

machinery for the immediate work of the human finger, 

is feen only in the manufacture of twift. We fhall 

therefore confine our attention to this. 
The reft of the procefs is little more than a repeti¬ 

tion of that gone through in making the firft flab or 

roove. It is formed on bobins. Thefe are fet on the 

back part of the drawing frame ; and the end of the 

flab is brought forwards toward the attending work¬ 

man. As it comes forward, it is ftretched or drawn 

to about y of its former length, or lengthened y ; and 

is then twifted about twice as much as before, and in 

this ftate wound up on another bobin. In fome mills 

two rooves, after having been properly drawn, are 

brought together through one-hole, and twifted into 

one ; but we believe that, in the greater number of 

mills, this is deferred to the fecond drawing. It is on¬ 

ly after the firft drawing that the produce of the opera¬ 

tion gets the name of flab ; before this it is called pre¬ 

paration, or reeve, or by fome other name. 1 he flab 

is ftill a very feeble, foft, and delicate yarn, and will 

not carry much more weight than it did before in the 

form of roove. The perfection of the ultimate thread 

or yarn depends on this extreme foftnefs ; for it is this 

only which makes it fufccptible of an equable fetch¬ 

ing ; alt the fibres yielding and feparating alike. 
The next operation is the fecond drawing, which no 

way differs from the firft, except in the different pro¬ 

portions of the lengthening, and the proportion be¬ 

tween the lengthening and the fubfequent twift.. On 

thefe points we cannot give any very diftmCt. infor¬ 

mation. It is different in different mills, and with dif¬ 

ferent fpecies of cotton wool, as may be eafily ima¬ 
gined. The immediate mechanifm or manipulation rnuft 

be fkilfully accommodated to the nature of that friaion 
which the fibres of cotton exert on each other, ena¬ 

bling one of them to pull others along with it. This 

is greatly aided by the contorted curled form of a cot¬ 

ton fibre, and a conliderable degree of elafticity which 
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it pofleffes. In this refpeft it greatly refeinbles woollen Sp.nnmg- 

fibres, and differs exceedingly from thole of flax : and 

it is for this reafon that it is fcarcely poffible to fpin 

flax in this way : its fibres become lank, and take any 

fhape by the flighteft compreffion, efpCcially when damp 

in the flighteft degree. But befides this, the furface 

of a cotton fibre has a liarfhnefs or roughnefs, which 

greatly augments their mutual fridion. This is pro¬ 

bably the reafon why it is fo unfit for tents and other 

dreflings for wounds, and is refufed by the furgeon 

even in the meaneft hofpitals. But this liarfhnefs and 

its elasticity fit it admirably for the manufacture of 
yarn. Even the fhortnefs of the fibre is favourable : 

and the manufacture would hardly be poffible if the 

fibre were thrice as long as it generally is. If it be 

juft fo long that in the finiffied thread a fibre will rather 

break than come out from among the reft, it is plain 

that no additional length can make the yarn anyWrong¬ 

er with the fame degree of compreffion by twining. A 

longer fibre will indeed give the fame firmnefs of adhe¬ 

rence with a fmaller compreffion. This would be an 

advantage in any other yarn ; but in cotton yarn the 

compreffion is already as flight as can be allowed; were it 

lefs, it wmuld become woolly and rough by the fmalleft 

ufage, and is already too much difpofed to teazle out. 

It can hardly be ufed as fewing thread. Now fuppofe 

the fibres much longer ; fome of them may chance to 

be ftretched along the flab through their whole length. 

If the flab is pulled in oppofite diredions, by pinching 

it at each end of fuch fibres, it is plain that it will not 

ftretch till this fibre be broken or drawn out; and that 

while it is in its extended ftate, it is afting on the other 
fibres in a very unequable manner, according to their 

pofitions, and renders the whole apt to feparate more* 

irregularly. This is one great obftarle to the fpinning 

of flax by fimilar machinery ; and it has hitherto pre¬ 

vented (we believe) the working up of any thing but 

the ports or tow, which is feparated from the long fine 

flax in the operation of hatcheling. 
A third, and fometimes even a fourth, drawing is 

given to the flab formed on the bobins of this fecond 

operation. The flab produced is now a (lender, but 

ftill extremely foft cord, fufceptible of confiderable ex- 

tenfion, without rifle of reparation, and without the 

fmalleft chance of breaking a Angle fibre in the attempt. 

In one or more of the preparatory drawings now de¬ 

ferred, two, and fometimes three flats of a former 

drawing, are united before the twift is given them. 

The practice is different in different mills. It is plain, , 

that unlefs great care be taken to preferve the flab ex¬ 

tremely foft and compreffible during the w hole procefs, 
the fubfequent drawing becomes more preearious, and 

we run a rifle of at laft making a bad and loofe thread 

inftead of a uniform and Ample yarn. Such a thread 

will have very little lateral connection, and will not 

bear much handling without feparating into ftrands. 

The perfection of the yarn depends on having the laft 

flab as free of all appearance of ftrands as poffible. 

The laft operation is the fpinning.this flab. This 

hardly differs from the foregoing drawings in any thing 

but the twift that is given it after the. laft ftretching in 

its length. This is much greater than any of the pre¬ 

ceding, being intended to give the yarn hardneis and 

firmnefs, fo that it will now break rather than ftretch * 

an^ m0rC’ The 
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Plate 
XL 111. 

The reader, moderately acquainted with mechanics, 

Cannot but perceive that each of the operations now 

deferibed, by which the roove is changed into the foft 

flab, and each of thefe into one flenderer and fomewhat 

firmer, by alternately teazling out and twining the foft 

cord, is a fubftitute for a Angle pull of the finger and 

thumb of the fpinfter, which flic accommodates precife*- 

3y to the peculiar condition of the lock of wool which 

Ihe touches at the moment. She can follow this thro' 

fill its irregularities ; and perhaps no two fucceeding 

plucks are alike. But when we cannot give this mo¬ 

mentary attention to every minute portion, we mud be 

careful to introduce the roove in a date of perfe& uni¬ 

formity ; and then every inch being treated in the fame 

manner, the final refult will be equable—the yarn will 
be uniform. 

We are now to deferibe the mechanifm by which all 

this is effected. But we do not mean to deferibe a Cot¬ 

ton mill ; we only mean to deferibe What comes into 

immediate contact with the thread ; and in fo doing, 

to confine ourfelves to what is neceffary for making the 

reader perceive its ability to perform the required talk. 

We fee many cafes where individuals can apply this 

knowledge to ufeful purpofes. More than this would, 

we think, be improper, in a national point of view. 

Let ABC reprefent the fe&ion of a roller, whofe 

pivot D does not turn in a pivot hole, but in the 

bottom of a long narrow notch DE, cut in an iron 

ftandard. abc Js the feflion of another iron roller, 

whofe pivot d is in the fame notches at each end, while 

the roller itfelf lies or refts on tlie roller ABC below 

it. The furfaces of thefe rollers are fluted lengthwife 

like a column 5 only the flutings are very fmall and 

fharp, like deep ftrokes of engraving very clofe toge¬ 

ther. It is plain, that if the roller ABC be made to 

turn flowly round its axis by machinery, in the direc¬ 

tion ABC (as expreffed by the dart), the roughnefs of 

the flutings will take hold of the fimilar roughnefs of 

the upper roller abc, and carry it round alfo in the 

dire&ion of the dart, while its pivots are engaged in 

the notches DE, which they cannot quit. If there¬ 

fore we introduce the end F of the cotton firing or ri¬ 

band, formed by the carding machine, it will be pulled 

in by this motion, and will be delivered out on the other 

fide at H, confiderably comprefled by the weight of the 

upper roller, which is of iron, and is alfo preffed down 

by a lever which refts on its pivots, or other proper 

places, and is loaded with a weight. There is nothing 

to hinder this motion of the riband thus comprefled 

between the rollers, and it will therefore be drawn thro* 

from the cans. The comprefled part at H would hang 

down, and be piled up on the floor as it is drawn thro’; 

but it is not permitted to liang down in this manner, 

but is brought to another pair of fharp fluted iron rol¬ 

lers K and L. Suppofing this pair of rollers to be of 

the fame diameter, and to turn round in the fame time, 

and in the fame dire&ion with the rollers ABC, abc; 

it is plain that K and L drag in the comprefled ri¬ 

band at I, and would deliver it on the other fide at M, 

ft ill more comprefled. But the roller K is made (by 

the wheelwork) to turn round more fwiftly than ABC. 

The difference of velocity at the furface of the rollers 

is, however, very fmall, feldom exceeding one part in 

12 or 15. But the confequence of this difference is, 

that the fkein of cotton HI will be lengthened in the 
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fame proportion ; for the upper rollers prefflng on the Spinning, 
under ones with a confiderable force, their fharp flutings Machine. 

take good hold of the cotton between them ; and fince--v——' 
K and L take up the cotton fafter than ABC, and abc 

deliver it out, it muft either be forcibly pulled through 

between the firft rollers, or it muft be ftretched a little 

by the fibres flipping among each other, or it muft 

break. When the extenfion is fo very moderate as we 

have juft now faid, the only effe& of it is merely to be¬ 

gin to draw the fibres (which at prefent are lying in 

every poflible direftion) into a more favourable pofition 
for the fubfequent extenfions. 

The fibres being thus drawn together into a more 

favourable pofition, the cotton is introduced between a 

third pair of rollers O, P, conftrudted in the fame way, 

but fo moved by the wheelwork that the furface of O 

moves nearly or fully twice as fall as the furface of K. 

The roller P being alfo well loaded, they take a firm 

hold of the cotton, and the part between K and O is 

nearly or fully doubled in its length, and now requires 

a little twining to make it roundifh, and to confolidate 
it a little. 

It is therefore led floping downwards into a hole or 
eye in tlie upper pivot of the firft fly, called a jack. This 

turns round an upright axis or fpindle ; the lower end 

of which has a pulley on it to give it motion by means 

of a band or belt, which pafles round a drum that is 

turned by the machinery. This jack is of a very inge¬ 

nious and complicated conftru&ion. It is a fubftitute 

for the fly of the common fpinning wheel. If made 

precifely in the form of that fly, tlie thread, beiug fo 

very bulky and.fpongy, and unable to bear clofe pack¬ 

ing on tlie bobin, would fwag out by the whirling of 

the fly, and would never coil up. The bobin therefore 

is made to lie horizontally ; and this occaflons the com¬ 

plication, by the difficulty of giving it a motion round 

a horizontal axis, in order to coil up the twifted roove. 

Mr Arkwright has accomplifhed this in a very ingeni¬ 

ous manner; the effential circumftances of which we fhali 

here briefly deferibe. A is a roller of hard wood, ha¬ 

ving its furface cut into fharp flutes longitudinally. On 

the axis, which proje&s through the fide of the gene¬ 

ral frame, there is a pulley P, conne&ed by a band with 

another pulley Q^, turning with tlie horizontal axis 

QR. This axis is made to turn by a contrivance which 

is different in every different cotton mill. The fimpleft 

of all is to place above the pulley C (which is turned 

by the great band of tlie machinery, and thus gives mo¬ 

tion to the jack) a thin circular dife D, loofe upon the 

axis, fo as to turn round on it without obftrueftion. If 

this dife exceed the pulley in breadth about one-tenth 

of an inch, the broad belt which turns the pulley will 

alfo turn it ; but as its diameter is greater than that of 

the pulley, it will turn fomewhat flower, and will there¬ 

fore have a relative motion with refpedl to the axis QR. 

This can be employed, in order to give that axis a very 

flow motion, fuch as one turn of it for 20 or 30 of the 

jack. This we leave to tlie ingenuity of the reader. 

The bobin B, on which the roove is to be coiled up, 

lies on this roller, its pivots pafiing through upright 

flits in the Tides of the general frame. It lies on A, 

and is moved round by it, in the fame manner as the 

uppermoft of a pair of drawing rollers lies on the un¬ 

der one, and receives motion from it. It is evident that 

the fluted furfaces of A, by turning flowly round, and 

* * 4 carrying 



S T A r 
Spinning- carrying the weight of the bobin, comprefles a little 
Machine t|ie cotton that is between them ; and its flutings, be¬ 

ll .. ing fharp, take a (light hold of it, and caufe it to turn 

c ‘. round alfo, and thus coil up the roove, pulling it in 

through the hole E in the upper pivot (which reiembles 

the fore pivot or eye of a fpinning wheel fly) in io 

gentle a manner as to yield whenever the motion of the 

bobin is too great for the fpeed with which the cotton 

(kein is difeharged by the rollers O and P.— A7. B. 

The axis QR below, alfo gives motion to a guide with¬ 

in the jack, which leads the roove gradually from one 

end of the bobin to the other, and back again, fo as to 

coil it with regularity till the bobin is full. The whole 

of this internal mechanifm of the jack is commonly (hut 

up in a tin cylinder. This is particularly neceflary 

when the whirling motion mull be rapkl, as in the fe- 

cond and third drawings. If open, the jacks would 

meet with much refiflance from the air, which would 

load the mill with a great deal of ufelefs work. 

The reader is defiled now to return to the begin¬ 

ning of the procefs, and to coniider it attentively in its 

different (lages. We apprehend that the defeription is 

fuffieiently perfpicuous to make him perceive the effi¬ 

cacy of the mechanifm to execute all that is wanted, 

and prepare a flab that is uniform, foft, and Hill very 

extenfible ; in fhort, fit for undergoing the laft treat¬ 

ment, by which it is made a fine and firm yarn. 

As this part of the procefs difFers from each of the 

former, merely by the degree of twift that is given to 

the yarn, and as this is given by means of a fly not ma¬ 

terially different from that of the fpinning wheel for 

flax, we do not think it at all neceflary to fay any thing 

more about it. 
The intelligent reader is furely fenfible that the yarn 

produced in this way muft be exceedingly uniform. 

The uniformity really produced even exceeds all expec¬ 

tation ; for even although there be fome fmall inequali¬ 

ties in the carded fleece, yet if thefe are not matted 

clots, which the card could not equalife, and only con- 

fill of a little more thicknefs of cotton in fome places 

than in others, when fuch a piece of the flripe comes 

to the firfl roller, it will be rather more flretched by 

the fecond, and again by the'bobin, after the firll very 

flight twining. That this may be done with greater 

certainty, the weights of the firfl rooving rollers are 

made very fmall, fo that the middle part of the fkein 

can be drawn through, while the outer parts remain 

fall held. 
We are informed that a pound of the fined Bourbon 

cotton has been fpun into a yarn extending a few yards 

beyond 119 miles. 
Elater SPRING, in phyfics, denotes a natural fa¬ 

culty, or endeavour, of certain bodies to return to their 

firfl flate, after having been violently put out of the 

fame by compreffing, or bending them, or the like. 

This faculty is ufually called by philofophers elafiic 

force, or elafiicity. 
T. SQUARE, or Tee Square, an inflrument ufed 

in drawing, fo called from its refemblance to the capi¬ 

tal letter T. 
STAPELIA, a genus of plants belonging to the 

clafs pentandria, in the Linnaean arrangement, and to 

the order digynia. The generic characters are the fol¬ 

lowing : The calyx is monophyllous, quinquefid, acute, 

fmall, and permanent. The corolla is monopetalous, 

u Soph.. Vol. II. Part II. 
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flat, large, and divided, deeper than the middle, into Stapeli* 
five parts, with broad, flat, pointed lacinU. The nefia-v 

rium is fmall, flar-fhaped, flat, quinquefid, with linear 

lacinix ; and embracing with its ragged points the feed¬ 

forming parts. Another fmall liar, which is alfo flat 

and quinquefid, covers the feminiferous parts with its 

entire acute lacinix. The Jlamina are live iu number ; 

the filamentj are ered, flat, and broad ; and the ant he ns 

are linear, on each fide united to the fide of the fila¬ 

ment. The pifiillum has two germina, which are oval 

and flat on the .infide. There are no fiyles; and the 

fitgm at a are obfolete. The Jeed-veJfel con fills of two 

oblong, awl-fhaped, unilocular and univalvtd follicles. 

The Jeeds are numerous, imbricated, compreffed, and 
crowned with a pappus or down. 

This lingular tribe of plants is peculiar to the fandy 

deferts of Africa and Arabia. They are extremely 

fuccultnt. From this peculiarity of ftru&ure, the 

powder of retaining wrater to fupport and nonrifh them, 

they are enabled to live during the prevalent droughts 

of thofe arid regions. On this account the ftapelia 

has been compared to the camel; and we are told that, 

by a very apt fimilitude, it has been denominated “ the 

camel of the vegetable kingdom.” We mull conftfs 

ourfelves quite at a lois to fee the propriety or aptitude 

of this comparifon. In many parts of the animal and 

vegetable economy there is doubtlefs a very obvious and 

linking analogy : but this analogy has been often car¬ 

ried too far ; much farther than fair experiment and 

accurate obfervation will in any degree fupport. It is 

perhaps owing to this inaccuracy in obferving the pe¬ 

culiarity of flru&ure and diverfity of functions, that a 

refemblance is fuppofed to exift, as in the prelent cafe, 

where in reality there is none. The camel is provided 

with a bag or fifth ftomach, in addition to the four 

with which ruminant animals are furnifhed. This fifth 

ftomach is deftined as a refervoir to contain water; and 

it is fuffieiently capacious to receive a quantity of that 

neceflary fluid, equal to the wants of the animal, for 

many days ; and this water, as long as it remains in 

the fifth ftomach, is faid to he perfectly pure and un¬ 

changed. The fiapelia, and other fucculent plants, 

have no fuch refervoir. The water is equally, or near¬ 

ly fo, diffufed through the whole plant. Every veffel 

and every cell is fully diftended. But bolides, this 

water, whether it be received by the roots, or abforbed 

from the atmofphere, has probably undergone a com¬ 

plete change, and become, after it has been a Ihort time 

within the plant, a fluid poflefled of very different qua¬ 

lities. 
The peculiar economy in the ftapelia, and other fnc- 

culent plants, feems to exill in the abforbent and exlia- 

lant fyllems. The power of abforption is as much in- 

creafed as the power of the exhalant or perfpiratory 

veffels is diminished. In thefe plants, a fmall quantity 

of nouriftiment is required. There is no folid part to 

be formed, no large fruit to be produced. They ge¬ 

nerally have very fmall leaves, often are entirely naked; 

fo that taking the whole plant, a fmall furface only is 

expofed to the aClion of light and heat, and coiife- 

quently a much fmaller proportion of water is decom- 

pofed than in plants which are much branched and fur- 

nifhed with leaves. 
Two fpecies of ftapelia only were known at the be¬ 

ginning of the century. The unfortunate Forfkal, the 
3 X companion 
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Star, companion of Niebhur, who was fent out by the king 
Starch. ()f Denmark to explore the interior of Arabia, and who 

L-v-tVU a facrifice to the peftilential difeafes of thofe mhoi- 

citable regions, difcovered two new fpecies. Thun- 

berg, in his PrncJromns, has mentioned five more. For- 
ty new fpecies have been difcovered by Mr Maffoii of 

l\ew Gardens, who was fent out by lus prefent Ma- 

jeity for the piirpcfe of colletling plants round the 
Cape of Good Hope. Defections of thefe, with ele- 

gant and highly fmifhed coloured engravings, have lately 

been publiftied. They are chiefly natives of the exten¬ 

sive deferts called Karroy on the weftern fide of the 

Cape. 
STAR, in fortification, denotes a fmall fort, ha¬ 

ving five or more points, or faliant and re-entering 

angles, flanking one another, and their faces 90 or 100 

feet long. 
STARCH (fee Encycl) is commonly made ot 

wheat, and the verv beft ftarch can poffibly be made of 

nothing elfe. Wheat, however, is too valuable an ar¬ 

ticle of food to be employed as the material of flaich, 

when any tiling elfe will anfwer the purpofe ; and it 

lias long been known that an inferior kind of llarch 

may he made of potatoes. Potatoes, however, are 

thernfelves a valuable article of food ; and it is there¬ 

fore an object of importance to try if ftarch may not 

be made of fomething Hill lefs ufeful. 
On the 8th of March 1796* a patent was granted to 

Lord William Murray for his difeovery of a method ky 

which ftarch may be extra&ed from horfe-chefnuts. 

That method is as iollows : 
Take the horfe-chefnuts out of the outward green 

prickly bulks ; and then, either by hand, with a knife 

or other tool, or elfe with a mill adapted for that pur¬ 

pofe, very carefully pare off the brown rind, being par¬ 

ticular not to leave the fmalleft fpeck, and to entirely 

eradicate the fprout or growth. Next take the nuts, 

and rafp, grate, or grind them fine into water, either 

by hand, or by a mill adapted for that purpofe. Wafh 

the pulp, which is thereby formed in this water, as clean 

as pofiible, through a coarfe horle hair fieve; this again 

wafh through a finer fieve, and then again through a 

{fill finer, conftaritly adding clean water, to prevent any 

ftarch from adhering to the pulp. The laft procefs is, 

to put it with a large quantity of water (about four 

gallons to a pound of ftarch) through a fine gauze, 

trtufiin, or lawn, fo as entirely to clear it of all bran or 

other impurities. As foon as it fettles, pour oft the 

water ; then mix it up with clean water, repeating this 

operation till it no longer imparts any green, yellow, or 

other colour to the water. Then drain it off till near¬ 

ly dry, and fet it to bake, either in the ufual mode of 

baking ftarch, or elfe fpread out before a brifk fiie; 

being very attentive to ftir it frequently to prevent its 

horning, that is to fay, turning to a pafte or jelly, 

which, on being dried, turns hard like horn. The whole 

procefs fhould be conduced as quickly as pofiible. 

Mention is here made of a mill which may be em¬ 

ployed to grind the horfe-chefnuts ; but none is deferi- 

bed as proper for that purpofe. Perhaps the follow¬ 

ing mill, which was invented by M. Beaume for grinding 

potatoes, with a view to extradl ftarch from them, may 

anfwer for grinding horfe-chefnuts. 
He had a grater made of plate iron, in a cylindrical 

XUl f°rm (fig* *•) ahout feven inches in diameter, and about 

eight inches high : the burs made by (lamping the holes 

are on the infide. This grater is fupported upon three 

feet AAA, made of fiat iron bars, feven feet high, 

ftrongly rivetted to the grater ; the bottom of each- 

foot is bent horizontally, and has a hole in it which re¬ 

ceives a ferew, as at A, fig. 4. A little below the up¬ 
per end of the three feet is fixed a crofs piece B (fig.- 

1. and 4.), divided into three branches, and rivetted to 

the feet. This crofs piece not only ferves to keep ther 

feet at" a proper diflance from each other, and to pre¬ 

vent their bending ; but the centre of it having a hole 

cut in it, ferves to fupport an axis or fpindle of iron, to 

be prefently deferibed. 
The upper end of this cylindrical grater has a diver¬ 

ging border of iron C (fig. 1. 4- and 7.), about ten- 
inches in diameter at the top, and five inches in height. 

Within this cylindrical grater is placed a fecond gra¬ 

ter (fiov 2. and 3.), in the form of a cone, the point 

of which is cut off. The latter is made of thick plate 
and the burs of the holes are on the outfide ; it is 

Starch. 

iron 
fixed, with the broad end at the bottom, as in fig. 4. 

At the upper end of the cone is rivetted a fmall tri¬ 

angle, or crofs piece of iron, confifting of three branches 

D (fi<r. 2.), in the middle of which is made a fquare- 

hole, °to receive an axis or fpindle ; to give more re- 

fiftance to this part of the cone, it is ftrengthened by 

means of a cap of iron E, which is fixed to the grater 

by means of rivets, and has alfo a fquare hole made in 

it, to let the axis pafs through. 
Fig. 3. reprefents the fame cone feen in front ; the 

bafe F has alfo a crofs piece of three branches, rivetted 

to a hoop of iron, which is fixed to the inner furface 

of the cone'; the centre of this crofs piece has alfo a 

fquare hole for the paflage of the axis. 
Fig. 5. is a fpindle or axis itfelf; it is a fquare bar 

of iron about 16 inches long, and more than half an 

inch thick ; round at the bottom, and alfo towards the 

top, where it fits into the crofs piece T, fig. 7. and B, 

fig t. and 4.; in thefe pieces it turns round, and by 

them it is kept in its place. It muft be fquare at its 

upper extremity, that it may have a handle, about nine 

inches long, fixed to it, by means of which the conical 

grater is turned round. At G. (fig. 5-)> a ^ole 
is made through the axis, to receive a pin H, by means 

of which the conical grater is kept at its proper height 

within the cylindrical one. _ . 
Fig. 6. fs a bird's eye view, in which the mill is re- 

pyefented placed in an oval tub, like a bathing tub. I 
is the fore-mentioned triangular iron crofs, fixed with 

ferews to the fide of the tub; the centre of it has a 

round hole, for the axis of the mill to move in when it 

is ufed. . ,1V 
Fig. 7. reprefents the mill in the oval tub ; it is 

placed at one end of it, that the other end may be left 

free for any operation to be performed in it which may 

be neceftary. A part of the tub is cut off, that the 

infide of it, and the manner of fixing the mill, may be 

feen. That the bottom of the tub may not be worn 

by the ferews which pafs through the feet of the mil , 

a deal board, about an inch thick, and properly fhaped, 

is placed under the mill. ... . . A , 
When we wifh to make ufe of this mill, it is to be 

fixed by the feet, in the manner already delcnbed ; it 

is alfo. fixed at the top, by means of the crofs piece 1, 

ficr. 6. and 7. The tub is then to have water poured 
6 ' into 



I 



: < 

b\ 

i , 

1 i .. 
■1' * i <. ; } 

* . 

<£ 1 
V 

V# 

V i 
• i ' ’ J 

' , *’ - *:?• * 

. ’ ill j Hi, « ,* si! »v i 

o* i *.v t ,i„i ... I -i 1 . ,M-4. i 

.. . »,>./> 1\V* \ f 4i '■$ ai 4:K- : U-. %♦ . 
Gflj i'i 

■/J V " 1 
> • % 'i U : 

... / < ■. t ? . 

• V. 

' >. :•* I V " ... * • 

Y r ^ / ! 

• • 

' 

* 

■* ■ <. • ■ 

" \ 

c 

* . ‘lot • r ‘ H • *Of^| €•>! •* : 

I »’ ’ < i * »f • * * 
i. , f • ' • « 

r*f} , T- / • u v>iy 



S T A [ Si1 1 S T E 
Starch. into it as high as K, and the top of the mill is to be 

J filled with potatoes, properly wafhed aad cut; the han¬ 
dle L is to be turned round, and the potatoes, after 
being ground between the two graters, go out gra¬ 
dually at the lower part, being affifted by the motion 
produced in the water by the a&ion of the mill. 

It is not iieceffary, in the conftru6lion of fuch a mill, 
to be very particular with refped to its proportions ; 
but, in order to make known thofe which experience 
has proved to be good ones, a fcale is given with the 
figures, to which recourfe may be had. With a mill 
of this fize, IOO pounds of potatoes may be ground in 
the fpace of two hours. . 

We are perfuaded that this mill will anfwer perfectly 
well for grinding horfe-chefnuts ; and we hope, that 
where they can be had they will be ufed in preference 
to potatoes. We (hall, however, give M. Beaume’s me¬ 
thod of extraaing ftarch from the ground potatoes, 
not only becaafe it will be acceptable to thofe who 
have not horfe-chefnuts, but alfo becaufe thofe who 
have may, by following it, be able, perhaps, to make 
-ftarch of them, without encroaching upon Lord Wil¬ 

liam Murray’s patent. 
In order to prepare ftarch from potatoes, fays M. 

Beaume, any quantity of thefe roots may be taken, and 
foaked in a tub of water for about an hour; they are 
afterwards to have their fibres and fhoots taken off, and 
■then to be rubbed with a pretty ftrong bruflt, that the 
earth, which is apt to lodge in the inequalities of their 
•furface, may be entirely removed; as this is done, they 

#are to be waftied, and thrown into another tub full of 
clean water. When the quantity which we mean to 
make ufe of has been thus treated, thofe which are too 
large are to be cut into pieces about the fize of eggs, 
and thrown into the mill ; that being already fixed in 
the oval tub, with the proper quantity of water; the 
'handle is then turned round, and as the potatoes are 
grated they pafs out at the bottom of the mill The 
pulp which collects about the mill mull be taken off 
from time to time with a wooden fpoon, and put afide 

in water. ' , - , 
When all the potatoes are ground, the whole ot the 

pulp is to be colle&ed in a tub, and mixed up with a 
great quantity of clean water. At the fame time, an¬ 
other tub, very clean, is to be prepared, on the brim of 
which are to be placed too wooden rails, to fupport a 
hair fieve, which mult not be too fine. The pulp and 
water are to be thrown into the fieve ; the flour paffes 
through with the water, and frefh quantities of water 
are fuecefiively to be poured on the remaining pulp, 
till the water runs through as clear as it is poured in. 
In this way we are to proceed till all the potatoes that 
were ground are ufed. 

The pulp is commonly thrown away as ufelefs ; but 
it fhould be boiled in water, and ufed as food for ani¬ 
mals ; for it is very nourifhing, and is about -jths of 
the whole quantity of potatoes ufed. 

To return from this fhort digreffion, The liquor 
which has paffed through the fieve is turbid, and of a 
brownifh colour, on account of the extru&ive matter 
which is diffolved in it; it depofits, in the fpace pf 
five or fix hours, the flour which was fufpended in it. 
When all the flour is fettled to the bottom, the liquor 
is to be poured off and thrown away, being ufelefs ; 
a great quantity of very clan water is then to be pour¬ 

ed upon the flour remaining at the bottom of the tub, 
which is to be ftirred up in the water, that it may be 
-wafhed, and the whole is to (land quiet till the day 
following. The flour will then be found to have fet¬ 
tled at the bottom of the tub ; the water is again to 
be poured off as ufelefs, the flour wafhed in a frefh 
quantity of pure water, and the mixture paffed through 
a filk fieve pretty fine, which will retain any fmall 
quantity of pulp which may have paffed through the 
hair fieve. The whole mud once more be differed to 
Hand quiet till the flour is entirely fettled ; if the wa¬ 
ter above it is perfectly clear and colourlefs, the flour 
has been fufficiently wafhed ; but if the water has any 
fen Able appearance either of colour or of tafle, the flour 
mufl be again wafhed, as it is abfolutely neceflary that 
none of the extra&ive matter be differed to remain. 

When the flour is fufficiently wafhed, it may be taken 
out of the tub with a wooden fpoon ; it is to be placed 
upon wicker frames covered with paper, and dried, 
properly defended from dull. When it is thoroughly 
dry, it is to be paffed through a filk fieve, that if any- 
clotted lumps fhould have been formed they may be di¬ 
vided. It is to be kept in glafs vcffels flopped with pa¬ 
per only. See Vegetable Substances, Suppl. 

N. B. Almofl all the flour of potatoes that is to be 
bought contains a fmall quantity of fand, whic h is per¬ 
ceived between the teeth ; it is owing to the potatoes 
not having been properly wafhed ; for the fand which 
lodges in the knobs and wrinkles of thefe roots, is not 
always eafy to get out. 

STARLINGS, or Sterlings, the name given to 
the ftrong pieces of timber which were driven into the 
bed of the river to protect the piles, on the top of 
which were laid the flat beams upon which were built 
the bafes of the (lone piers that fupport the arches of 
London bridge. In general, darlings are large piles 
placed on the outfide of the foundation of the piers of 
bridges, to break the force of the water, and to protect 
the flone work from injury by floating ice. They are 
Otlierwife called Jettes, which fee in this Supplement ; 

and their place is often fupplied by large ftones thrown 
at random round the piers of bridges, as may be feen 
at Stirling bridge when the river is low ; and as was 
done by Mr Smeaton’s diredion round the piers of the 
centre arch of London bridge, when it was thought in 
danger of being undermined by the current. See 
Sm eaton, EncycL 

STATIONARY, inaftronomy, the date of a pla¬ 
net when, to an obferver on the earth, it appears /or. 
fome time to dand dill, or remain immoveable in the 
fame place in the heavens. Tor as the planets, to fuch 
an obferver, have fometimes a pfogreffive motion, and 
fometimes a retrograde one, there mud be fome point 
between the two where they mud appear dationary. 

STEAM, Steam-Engine. The few following cor- 

redions of thefe articles in the EncycL were communi¬ 

cated by the author, 
page 745. col. 1.—It was not at the York Build¬ 

ing waterworks 111 London that the boiler burd, but m 
the country in an engine ereded by Dr Defaguilliers. 
See his Experimental Philofophy, Vol. II. p. 4^9* 

Page Col. 2.—The condenfation requires more 
cold water than is here allosved, as will appear by and 
bye; and we alfo fufped that the rapidity is over¬ 
rated with which a great volume of ileam is condenfed 
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by the cold furface of a vefiel. We are well informed 

that Mr Watt was much difappointed in his expecta¬ 

tions from a conilru&ion in which this mode of con- 

denfation was adopted. The condenfer employed by 

Mr Cartwright (fee Phil. Mag.) was one of the very 

firll thought of and tried for this purpofe, and was gi¬ 

ven up, as well as all others on the fame principle ; and 

the immediate contact of cold water was preferred as 

incomparably more effective. The great fuperiority of 

the capacity of water for heat is now well known. It 

is true, that when we employ an exteniive cold furface 

of the condenfer, this fui face is kept cold by the water 

round it; and therefore we {till avail ourfelves of this 

great avidity of water for heat. But this water mufl 

act through the intervention of the veffel ; and the fub- 

ftance of the veffel does not convey heat to the fur¬ 

rounding water in an inflant. 

Page 749. col. 2.—No diftinct experiment fhews fo 

great an expanfion of water, when converted into team 

at the temperature 212° ; and under the preffure of the 

air Mr Watt never found it more than 1800 times ra¬ 
rer than water. 

Page 753. col. 1.— The heat expended in boiling off 

a cubic foot of water is about fix times as much as 

would bring it to a boiling heat from the medium tem¬ 

perature (ss ) this climate. 
Page 758. col. 2.—The quantity of water neceffary 

for injedlion may be determined on principle, at lealt 

for an engine having a fepaiate condenfer. Every cu¬ 

bic foot of common lteam produces about an inch of 

water when condenfed, and contains about as much la¬ 

tent heat as would raife iico inches of water one de¬ 

gree. This fleam mufl not only be condenfed, but 

muff be cooled to the temperature of the hot well ; 

therefore as many inches of cold water mufl be em¬ 

ployed as will require all this heat to raife it to the tem¬ 

perature of the hot well. Therefore let * be the cubic 

feet of fleam, or capacity of the cylinder, and let y be 

the inches of cold water expended in condenfing it. 

Let a be the difference between 2129 and the tempera¬ 

ture of the hot well, and h the difference between the 

temperature of the well and the injection ciflern. We 

have y l zz x X 1 loo + a, or y j_J_OQ * y* 
b 

Thus, if the temperature of the hot well be ioo° 

(and it fhould never be higher, if we would have a to¬ 

lerable vacuum in the cylinder), and that of the injec¬ 

tion ciflern be 50°, we have a zz 112, and 5c, and 

y m-xy zz 24,24*, or 24-5 x ; that is, everv foot 
5° 

of the capacity of the cylinder, or every inch of water 

evaporated from the boiler, requires more than 24 inch¬ 

es of water to coDdenfe the fleam. A wine pint for 

every inch of water boiled off, or every cubic foot of 

capacity of the cylinder, may be kept in mind, as a 

large allowance. Or, more exa£lly, if the engine be in 

good order, and the injection water as low as 5 c0, and 

the hot well not above iqoq, we may allow 25 gallons 
c»f inje&ion for one gallon of water boiled off; This 

greatly exceeds the quantity mentioned in the cafe of a 

good Newcomen’s engine, the cylinder of which con¬ 

tained almofl 30 cubic feet of fleam. Arid* this circum- 

flance fhews the fuperiority of the engine with a fepa-* 

rate condenfer. The injedlion of Newcomen’s engine 

had been abutted by experience, fo as to make the beft 

compenfation for the unavoidable wafte in the cylinder. 

We prefume that this machine was not loaded above 

eight pounds per inch, more likely with feven whereas 

Watt’s engine, working in the condition now described, 

bears a load not much below twelve, making at leafl 
twelve flrokes per minute. 

This is not a matter of mere curiofity ; it affords a 

very exa& rule for judging of the good working order 

of the engine. We can meafure with accuracy the wa¬ 

ter admitted into the boiler during an hour, without 

allowing its furface to rife or fall, and the water em¬ 

ployed for injedlion. If the lafl be below the propor¬ 

tion now given (adapted to the temperatures 50° and 

iOOv), we are certain that fleam is wafted by leaks, or 

by con denfation in fome improper place. The rule is 

not ftri&ly conformable to the latent heat of fleam 

which balances the atmofphere, 1100° being fomewhat 

too great a value. It is accommodated to the a&ual 

performance of Watt’s engines, when in their befl 
working condition. 

It is evident that it is of great importance to have 

the temperature of the hot well as low as poffible ; be- 

caufe there always remains a fleam in the cylinder, of 

the fame, or rather higher temperature, poffefTmg an 

elaflicity which balances part of the preffure on the 

other fide of the pifton, and thus diminiihes the power 

of the engine. This is clearly feen by the barometer, 

which Mr Watt applies to many of his befl engines, 

and is a moft ufeful addition for the proprietor. It 

fhews him, in every moment, the flate of the vacuum, 

and the real power of his engine, and tells him when 
there are leaks by which air gets in. 

Page 762 cols. 1. 2.— Mr Watt’s firft experiment 

was not exa£lly as here related, but much more analo¬ 

gous to the prefent form of his engine. The conden¬ 

fer was a cylinder of tinplate, fitted with a pifton, which 

was drawn up from the bottom to the top, before the 

edu£lioii cock was opened. Without tins previous ra- 

refa&ion in the condenfer, there was no inducement for 

the fleam to take this courfe, unlefs it were made much 

ftronger than that xif ordinary boiling water. 

The defeription of the firfl form of the engine is alfo 

faulty, by the omilfion of a valve immediately below the 

edudlion pipe. This valve is fhut along with the valve 

I, to prevent the fleam, which fhould then go into the 

lower part of the cylinder, from alfo going down into 

the condenfer. (This is not abfolutely neceffary, but it^ 
advantage is evident. 

Page 766. col. 1.—This form of the engine was ve¬ 

ry early put in pra&ice by Mr. Watt—about the year 

3775. The fmall engine at Mr Boulton’s works at 

Soho was ere6led in 1776; and the engine at Shad- 

well waterworks, one of the befl yet eredted, had been , 

working fome time when we faw it in 1778. We 

mention this, becaufe we have been told that Mr Horn- 

blower puts in fome claim to priority in this invention. 

We do not think that Mr Hornblower eredled any of 

his engines before 1782 ; and as Mr Hornblower was,. 

\ve believe, working with Boulton and Watt before that, 

time, we think it fully more probable that he.has in this* 

refpedl profited by the inflrudiion of fuch intelligent 

employers. We may alfo obferve, that Mr Watt em¬ 

ployed the fame contrivance which we have described, 

with much approbation in p. 77z. Encych for keeping 

the. 

Steam. 
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S^cam, the collar round the piilon rods Heam and air tight, 
steel. jqe found them effectual, but that they required more 

attention for keeping them in fit condition than the 

tifual mode of packing. t He made a fimilar packing 

for the pifton, and with a fimilaf refult. 

Page 769. cols. 1. 2.—Mr Boulton eilimates the per¬ 

formance of the engines in the following manner. See¬ 

ing that the great expence of the engine is the con- 

fumption of fuel, he makes this the ftandard of com¬ 

putation, and ellimates the performance by the work 

which he engages to perform by the confumption of one 

bufhel of good Newcaftle coal, London meafure, or con¬ 

taining 84 lbs. without regard to the time in which this 

bufhel is expended. This depends on the fize of the 

engine. r 
The burning one bufhel of coal will, 

1. Raife 30 million pounds one foot high, 

2. It will grind and drefs 1 1 bufhels of wheat. 

3. It will lift and draw into nail rods 5 cwt. of iron. 

4. It will drive iodo cotton fpindles, with all the 

preparation machinery,, with the proper velo¬ 

city. 
5. It is equivalent to the work of ten horfes. 

The general performance of the double itroke ex- 

panfive engines is fomewhat beyond this ; and their per¬ 

formance in cotton fpinning, or as compared with horfe 

work, is much under-rated. The firit eftimation is 

without ambiguity. Suppofe the engine of fuch a fize 

as to confume a bufhel of coals per hour. This will be 

found equivalent to raifing 97 wine hogfheads of water 

ten feet high in a minute, which ten flout draught horfes 

cannot do for a quarter of an hour together. They can 

raife 60 in that time, and work at this rate eight or per¬ 

haps ten hours from day to day. 

Mr Watt finds that, with the mofl judicioufly con- 

flru&ed furnaces, it requires eight feet of furface of the 

boiler to be expofed to the adiion of fire and flame to 

boil off a cubic foot of water in an hour, and that a 

bufhel of coals fo applied will boil off from eight to 

twelve cubic feet. 
Boulton and Watt now make fleam-engines equiva¬ 

lent in power to one or two horfes. The cylinder and 

whole machinery does not occupy more room than a 

fine lady’s working table, Handing in a fquare of about 

2-5 feet, and about 5 feet high. 

STEEL (fee that article EncycL and Chemistry, 

no 114. Suppl.) is compofed of iron and carbon. In 

addition to the old proofs which we had of this fadl, it 

occurred to Morveav, alias Guytoriy to attempt to con¬ 

vert foft iron into fleel, by ufing the diamond in - 

Head of charcoal in the procefs of cementation. This 

expenfive experiment, which was fuggefled by M,Clouet, 

was made, by inclofing within a fmall crucible of very 

foft iron a diamond, and fhutting up the crucible by a 

flopper well adjulled. This crucible of iron, with its 

contents, was placed, without the addition of any fur¬ 

rounding matter, in a very fmall Hefiian crucible, and 

the latter in a fecond crucible of the fame earth ; but 

the fpace between the two htter crucibles was filled 

with filiceous fand, free from all ferruginous particles. 

I11 the lafl place, the large crucible was luted with earth 

arifing from pounded crucibles and unbaked clay, and 

the whole was expofed about an hour to a three blaft 

forge fire. When the whole was cooled, the iron was 

found in the. interior Hefiian crucible converted into a 

folid ingot or caft fleel. Thus the diamond difappeared Steel, 
by the affinity which iron exercifed on it by the help ^ Steevena. 

of the high temperature to which they were both ex- y" 

pofed, in the fame manner as a metal difappears in the 

alloy of another metal. The diamond therefore fur- 

nifhed here the fame principle as carbon, fince the pro¬ 

duct of the union lias the fame properties. 

The converfion into fleel could not be doubted. 

The ingot having been polifhe.d on a lapidary’s wheel, 

a drop of weak nitrous acid immediately produced a 

dark-grey fpot, abfolutely like that exhibited on Eng- 

li(h call fleel, and on call Heel produced by the procefs 

of M. Clouet. Thofe who have often tried Heel by 

this kind' of proof, long ago pointed out by Rinmann, 

had occafion to remark, that the fpot of caH Heel, tho* 

very fenfible, is, however, lefs black than that of Heel 

made by cementation, which depends perhaps on the 

different degree of oxydation of the carbon which they 

have taken in. 

The procefs of M. Clouet here mentioned, for pro¬ 

ducing caH Heel, confiHs in nothing more than throw¬ 

ing a quantity of glafs into tlie mafs of iron and char¬ 

coal during the formation of the former into Heel. The 

fame chemiH has ascertained that iron, during its con¬ 

verfion into Heel, abforbs 0.7013 of its weight of car¬ 
bon; and that the affinity of iron for carbon is fo firong,. 

that, at a white heat, it is capable of decompofing car¬ 

bonic acid gas. This he proved by the following ex¬ 

periment. 
If fix parts of iron be mixed with four parts of a.* 

mixture compofed of equal quantities of carbonat of 

lime and clay, and kept in a crucible at a white heat 

for an hour or longer, according to the quantity, the 

iron will be converted into Heel. The decompofition 

of carbonic acid is evidently the confequence of a com¬ 

pound affinity ; part of the iron combining with the 

carbon, and another part with the oxygen of the car¬ 

bonic acid gas. Accordingly the coimnifiioners, who 

were appointed to examine the procefs, remark, that a 

quantity of oxide of iron was always mixed with the 

melted earthy fubHance, which was feparated from the 

Heel. 
STEEVENS (George), the moH fuccefsful of all 

the editors and commentators of Shakefpeare, was born 

1735. Of his parents we know nothing, but that they 

feem to have been in circnmHances which may be deem¬ 

ed affluent. George received the rudiments of his claf- 

fical education at KingHon-upon-Thames, under the 

tuition of l)r Woodcfon and his afii Hants ; and had for 

a companion at that fchool Gibbon the hiHorian. From 

Kingllon he went to Eton, whence, alter fome years,, 

lie was admitted a fellow-commoner of King’s College, 

Cambridge; but with the courfe of his Hudies in the uni- 

verlity we are not acquainted. If we might hazard a 

conjedlure, from the manner in which he employed his 

riper years, we ffiould fuppofe that he had little reliffi 

for thofe mathematical fpeculations which in Cambridge 

lead to academical honours. After he left the univer- 

fity, he accepted a commifiion in the Eflex militia on 

its firH eHablifflment: and lie fpent the latter.years of 
his life at Hampflead in almoH total feclufion from the 

world ; feldom mixing with fociety but in the ffiops of" 

bookfelkrs, in the Shakefpeare Gallery, or in the morn¬ 
ing conversations of Sir Jofeph Banks. He died Ja¬ 
nuary 180a, 

; This, 



S T E [ 534 ] S T E 
Steevens. ' This is a very meagre account of the incidents which that many of his jeux d’efprit might be colle&ed : Steevens, 

L--’\-'mull have taken place in the life of a man fo confpicu- there is a poem of his in DodfleyY Annual Regifter, Stereom«- 

ous in the republic of letters ; but we have had no op- under the title of The Frantic Lover, which is fuperior ■ ^ _j 
portunity of improving it. His chara&er, as drawn in to any fimilar produdion in the Englifh language. Mr 

the Monthly Magazine, believing it to be juft, we {hall Steevens was a claflical fcholar of the firft order. He 

adopt, as it will fupply in fome degree the defeds of was equally acquainted with the belles lettres of Eu- 
our narrative. rope. He had ftudied hiftory, ancient and modern, but 

Though Mr Steevens is known rather as a commen- particularly that of: his own country. He poffeffed a 

tator than as an original writer; yet, when the works ftrong original genius, and an abundant wit; his imagi- 

whicli he illuftrated, tHe learning, fagacity, tafte, and nation was of every colour, and his fentiments were en- 

general knowledge which he brought to the talk, and livened with the mod brilliant exprefiions. His collo- 

the fuccefs which crowned his labours, are confidered, quial powers furpaffed thofe of other men. In argu- 

it would be an ad of injuftice to refufe him a place xnent he was uncommonly eloquent: and his eloquence 
among the firft literary characters of the age. Adorn- was equally logical and animated. His defcriptions 

ed by a verfatility of talents, he was indeed eminent were fo true to nature, his figures were fo finely {ketch- 

both by his pen and his pencil. With the one there ed, of fuch curious feledion, and fo happily grouped, 

was nothing which he could not compofe, and with the that he might be confidered as a fpeaking Hogarth, 

other there was nothing which lie could not imitate fo He would frequently, in his fportive and almoft boyifh 

clofely, as to leave a doubt which was the original and humours, condefcend to a degree of ribaldry but little 

which the copy. But his chief excellence lay in his above O’Keefe—*-with him, however, it loft all its coarfe- 

critieal knowledge of an author’s text; and the belt fpe- r.efs, and affumed the air of claffical vivacity. He was 

cimen of his great abilities is his edition of Shakefpeare, indeed too apt to catch the ridiculous, both in charac- 

in which he has left every competitor far behind him. ters and things, and indulge an indifcreet animation 

He had, in fhort, ftudied the age of Shakefpeare, and wherever he found it, . He fcattpred his wit and his 

had employed his perfevering induftry in-becoming ac- humour, his gibes and his jeers, too freely around him, 

quainted with the writings, manners, and laws of that and they were not loft for want of gathering, 

period, as well as the provincial peculiarities, whether Mr Steevens poffeffed a very handfome fortune, which 

of language or cuftom, which prevailed in different he managed with difcretion, and was enabled by it to 

parts ofnhe kingdom, but more particularly in thofe gratify his wifhes, which he did without any regard to 

where Shakefpeare paffed the early years of his life, expence, in forming his diftinguiftied collections of claf- 

Thls (tore of knowledge he was continually increafing, fical learning, literary antiquity, and the arts connected 

by the acquifition of the rare and obfolete publications with it. Iiis generofity alfo was equal to his fortune; 

of a former age, which he fpared no expence to ob- and though he was not feen to give eleemofynary fix- 

tain ; while his critical fagacity and acute obfervation pences to fturdy beggars or fweepers of the crofiings, 

were employed inceffantly in calling forth the hidden few perfons diftributed bank notes with more liberality; 

meanings of the great dramatic bard, from their co- and fome of his aCts of pecuniary kindnefs might be 

rert, and confequently enlarging the difplay of his beau- named, which could only proceed from a mind adorn- 

ties. This advantage is evident from his laft edition of ed with the nobleft fentiments of humanity. He pof- 

Shakefpeare, which contains fo large a portion of new, feffed all the grace of exterior accomplifhment, acquired 

; interefting, and accumulated illuftration< In the pre- at a period when civility and politenefs were charade- 

paration of it for the prefs, he gave an ipftance of edi- riftics of a gentleman. 

torial adivity and perfeverance which is without ex- He has bequeathed his valuable Shakefpeare, rlluftra- 
ample. To this work he devoted folely, and exclu- ted with near 1500 prints, to Lord Spencer; his Ho- 

fively of all other attentions, a period of 18 months; garth perfect, with the exception .of one or two pieces, 

and during that time he left his houfe every morning to Mr Windham ; and his eorre&ed copy of Shake- 

at one o’clock with the Hampftead patrole, and pro- fpeare, with 200 guineas, to his friend Mr Read. 

‘ceeded, without any confideration of the weather or the STEREOMETER, an iuftvument lately invented 

feafon/to his friend Mr Ifaac Read’s chambers, in Bar- in France for meafuring the volume of a body, however 

nard’s’lnn, where he was allowed to admit himfelf, and irregular, without plunging it in any liquid. ^ If the 

found a room prepared to receive him, with a fheet of capacity of a veffel, or, wliich is the fame thing, the 
the Shakefpeare letter prefs ready for corredion. There volume of air contained in that veffel, be meafured, 

was every book which he might wifh to confult ; and when the veffel contains air only, and alfo when the 

to Mr Read he could apply, on any doubt or hidden veffel contains a body whofe volume is required to be 

~ fuggeftion, as to a man whofe knowledge of Englifh known, the volume of air afcertained by the firft mea- 

literature was perhaps equal to his own. This noaur- furement, deduding the volume afcertained by the .fe- 

nal toil greatly accelerated the printing of the work ; as cond, will be the volume of the body itfelf.- Again, if 

while the printers flept the editor wa& awake ; and thus, it be admitted as a law, that the volume of any mafs of 

in lefs than twenty months, he completed his laft fplen- air be inverfely as the preffure to which it is fubje&ed, 

did edition of Shakefpeare, in fifteen large odavo vo- the temperature being fuppofed conftant, it will be eafy 

lumes ; an almoft incredible labour, which proved the to deduce, from the mathematical relations of quantity, 

aftonifhing energy and perfevering powers of his mind. the whole bulk,- provided the difference between the 

That Mr Steevens contented himfelf with being 3 two bulks under two knbwn preffurts be obtained, by 

commentator, arofe p ob ably froth the habits of his Experiment.* to * l J y 
life, and his devotion to the name, with which his Let it be fuppofed, for example, that the firft pref- 

own will defcend to the lateft pofterity. It is probable fure is double the fecond, or, which follows as a confe- 
quenee, 
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cury has quitted is two cubic centimetres. Then by Stereome 

the rule V X2 giye 24 cubical centimetres, which is ter’ 
the volume of the air included in the inftrument when 

the mercury rofe as high as C in the tube. 
The body of which the volume is to be afeertained 

mud then be placed in the capfule, and the operation 

repeated. Suppofe, in this cafe, the column of mer¬ 

cury fufpended to be eight centimetres, when the capa¬ 

city of the part CD of the tube is equal to two centi¬ 

metres cube. Then the greateft preffure being deno¬ 

ted by 78 centimetres, as before, the lead will be 70 

centimetres, the difference of the prefTures being 8, and 

the difference of the volumes two cubical centimetres. 

Hence \° X 2 gives the bulk of the included air under 

the greated preffure 17,5 cubic centimetres. ^ If there¬ 

fore 17,5 centimetres be taken from 24 centimetres, or 

the capacity of the indrument when empty, the diffe¬ 

rence 6,5 cubic centimetres will exprefs the volume of 

the bodv which was introduced. And if the abfolute 
The capfule is then cloiea witn uic ; , * f the body be multiplied by its bulk in centi- 

being greafed will prevent all metres, and divided by the abfolute weight of one cu- 
the external air and that contained wit un t e cap u ^ cenJtjd:ietre 0f diddled water, the quotient will ex- 

and tube. . ' _ . it n,. orefs the fpecific gravity of the body in the common 
In this fituation of the inftrument, 11 f tj£ tabies where diftilkd water is taken as uni- 

n 1 fame height within and without the iorm ol uic tau 
cury (lands at the lame^g^^ ^, t,1P wf,Vht of the ty, or the term of companion. 

After this defcnption and explanation or the ule or 

that the fecond volume of the air he double the 

SttT ' firft, and that the difference be fifty cubic inches, it is 

u-k-' evident that the firft volume of the air will hkevvife be 
fifty cubic inches. The ftereometer is intended to af- 

certain this difference at two known prefluers. 
The indrument is a kind of funnel Ad (ng. 1. J, 

compofed of a capfule A, in which the body ts placed, 

and a tub B as uniform in the bore as can be inju¬ 

red. The upper edge of the capfule is ground with 

emery, in order that it may be hermetically clofed with 

a glafs cover M flightly greafed. A double ftale is 

pafted on the tube, having two fets of graduations ; one 

to indicate the length, and the other the capacities, as 

determined by experiment. . , • 
When this indrument is ufed, it mud be plunged in 

a veffel of mercury with the tube very upright, until 

the mercury rifes within and without to a point C oi 

the feale. See fig. 2. . , . , 
The capfule is then clofed with the cover, which 

tube, the internal air is compreffed by the weight of the 

atmofpliere, which is known and expreffed by the length 

of the mercury in the tube of the common barometer. 
The inftrument is then to be elevated, taking care to 

keep the tube conftantlv in the vertical pofition. It is 

reprefented in this fituation, fig. 2. fecond pofition. 1 he 
mercury defeends in the tube, but not to the level of 

the external furface, and a column DE of mercury ie- 

mains fufpended in the tube, the height of which is 
known by the feale. The interior air is therefore lefs 

compreffed than before, the increafe of its volume bema 

equal to the whole capacity of the tube from to D, 

which is indicated by the fecond feale. 
It is known therefore that the preffures are in pro- 

portion to the barometrical column, and to the fame 

column diminilhed by the fubtraftion of DE. And 

the bulks of the air in thefe two ftates are wverfely in 
the fame proportion ; and again the difference between 

thefe bulks is the abfolute quantity left void in the tube 

by the fall of the mercury ; from winch data, by an 
eafy analytical procefs, the following rule is deduced . 

Multiply the number which expreffes the lefs preflu e 
by that which denotes the augmentation of capacity, 

and divide the produft by the number which denotes 

the difference of the preffures. The quotient vvi e 

the bulk of the air when fubjea to the greater pref- 

fUTo render this more eafy by an example, fuppofe 

the height of the mercury in the barometer to be 78 

centimetres, and the inftrument being empty to be 

plunged in the mercury to the point C. It is then co¬ 

vered, and raffed until the fmall colum of mercury DE 
is fufpended, for example, at the height of fix centi- 

metres. The internal air, which was the firft compreffed 

by a force reprefented by 78 centimetres, is now.corn- 

preffed only by a force reprefented by 78-6, or 72 

CeSuppofeS';t to be obferved, at the fame time, by 
means of the graduations of the fecond feale, that the 

capacity of the part CD of the tube which the -ntf. 

r» e*. --j V;; '' 

his inftrument, the author proceeds with the candour 

and acutenefs of a philofopher to afeertain the limits ot 

error in the refults; an objeft feidom fufficiently at¬ 

tended to in the inveftigation of natural phenomena. 

From his refults it appears, that with the dimenfions he 

has affumed, and the method preferibed for operating, 

the errors may affeft the fecond figure. He hkewije 

gives the formulas by means of which the inftrument lt- 

ielf may be made to fupply the want of a barometer in 

afeertaining the greateft preffure. He likewife ad¬ 

verts to the errors which may be produced by change 
of temperature. To prevent thefe as much as poifible,, 

the a&ual form of the inftrument and arrangements of 

its auxiliary parts are fettled, as in fig. 3. by which 
means the approach of the hand near the veffel and its 

tube is avoided. In this figure the vertical pofition of 

the tube is fecured by the fufpenfion of the veffel, and 

a perforation in the table through which the tube 

paffes. The table itfelf fupports the capfule in its firft 

pofition, namely, that at which the cover is required to 

be put on. 1 n. a • 
Mr Nicholfon, from wliofe Journal this apitract is 

immediately taken, fuppofes, with great probability, that 

the author of the invention had not finifhed his medita¬ 

tions on the fubjeCl, when the memoir giving an ac¬ 

count of it was publifhed., If he had, fays the inge¬ 

nious journalift, it is likely that he would have deter- 

mined his preffures, as well as the meafures of bulks by 

weight. For it may be eafily underftood, that if the 

whole inftrument were fet to its pofitions by fufpending 

it to one anp of a balance at H (fig. 3.), the quantity 

of counterpoife, when in equilibria might be applied to 

determine the preffures to a degree of accuracy much 

greater than can be obtained by linear meafurement. 
STEWART-Denham (Sir James) was born at E- 

dinburgh on the loth of O&ober, O. S. in the year 

I7I5. His father was Sir James Stewart of Good- 

tre«s' Bart. Solicitor-general for Scotland yand hismo- 
’ > - ther 
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ther was Anne, daughter of Sir Hugh Dalrymple of 
North Berwick, Bart, prefident of the college of juf- 
tice. 

The firft rudiments of his education he received at 

the grammer fchool of North-Berwick, which at the 

time of his father’s death he quitted at the age of four¬ 

teen, with the reputation of being a good fcholar, but 

without any extraordinary advancement in knowledge. 

It is remarkable, that many men who have been iin- 

gularly ufeful to fociety have not fhewn early fy nip to ms 

of the greatnefs of their intellectual powers. A great 

underftanding mult be the offspring of happy organiza¬ 

tion in a healthy body, with co-operation of time, of 

circumfiance, and of inflitution, without being forced 

into prematurity by excefiive cultivation. This holds 

with refpeCt to the growth and perfection of every crea¬ 

ture ; and the truth appears remarkable with refpeCt 

to our own fpecies, becaufe we are apt to miltake the 

flimfy attainments of artificial education for the Heady 

and permanent foundations of progreffive knowledge. 

From the fchool of North-Berwick Sir James was 

fent to the univerfity of Edinburgh, where he conti¬ 

nued until the year 1735, when he paffed advocate be¬ 

fore the court of Seffion, and immediately afterwards 

went abroad to vifit foreign countries. He was then 

in the 23d year of his age, had made himfelf well ac¬ 

quainted with the Roman law and hiltory, and the mu¬ 

nicipal law of Scotland. He had likewife maturely 

ftudied the elements of jurifprudence ; was verfed in 

the general, as well as the particular, politics of Eu¬ 

rope ; and was bent upon applying his knowledge to 

the inveftigation of the Hate of men and of manners in 

other nations, with a view to promote the benefit of 

his own, and to confirm himfelf in the love of a free 

conflitution of government, by contemplating the bane¬ 

ful effeCts of unlimited monarchy in Germany, Italy, 

and Spain, and of extravagant attachment to a king and 

nobility, to war, and to pernicious fplendour in France. 

He travelled firft, however, into Holland, with a view 

to ftudy the conftitution of the empire before he fhould 

vifit Germany, and to attend fome of the lectures of 

the molt eminent profeflbrs at Utrecht and Leyden, on 

public law and politics. From thence he palled into 

Germany, refided about a year in France, travelled thro’ 

fome part of Spain, where he had a fever, that obliged 

him, for his perfect recovery from its effe&s, to go by 

the advice of his friends to the fea-coaft of the lovely 

province of Valentia ; thence returning, he croffed the 

Alps, and by Turin made the tour of Italy, where 

chiefly at Rome and Florence he refided till the begin¬ 

ning of the year 1740; when, having fpent five years 

on his travels, he returned to Scotland, and married 

the Lady Frances Wemyfs, eldeft daughter of the Earl 

of Wemyfs, about two years after his return. 

A few months after his marriage the repi efentation 

of the county of Mid-Lothian became vacant, by the 

member being made a Lord of trade and plantation. 

The candidates were the late member and Sir John 

Baird of Newbyth. On the day of election Mr Dun- 

das of Arnifton, one of the fenators of the college of 

juflice, was chofen prefes of the meeting ; and fome 

how or other omitted to caufe the name of Sir James 

Stewart to be called on the roll of freeholders. For 

this illegal ufe of his temporary power, Sir James com¬ 

menced a fuit agatnft the prefident; and refuming the 
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gown as an advocate, pleaded his own caufe with great 
energy and eloquence, and with the applaufe of the 

bench, the bar, and the public. This called Lord Ar. 

11 lit on from the bench to plead in his own defence at 

the bar ; and Sir James could not have been oppofed to 

an antagonift better qualified to call forth all his powers; 

for that Judge is talked of at this day in Edinburgh as 

the profoundeft lawyer and the ableft pleader that ever 
graced the Scottifh bench or the Scottifh bar. 

With the iflue of this conteft we are not acquainted ; 
but it drew upon Sir James Stewart very general at¬ 

tention, and convinced the public, that had he continued 

at the bar, he muft have rifen rapidly to the head of 

his profcfllon. On his travels, however, he had con- 

traded friendfhips with Lord Marifchal, and other emi¬ 

nent men, attached to the pretentions of the royal fa¬ 

mily of Stuart, and had received flattering attentions 

from the Pretender to the Britifh throne; the impref- 

fion arifing from which, added to the irritations of his 

controverfy with the powerful party in Scotland at¬ 

tached to the court, led him, unadvifedly, into connec¬ 

tions with the movers of the rebellion in 1745. 

As he was by far the ableft man of their party, the 

Jacobites engaged him to write the Prince Regent’s 

manifeflo, and to afiift in his councils. Information 

having been, given of his participation in thele affairs, 

he thought it prudent, on the abortion of this unhappy 

attempt, to leave Britain ; and by the zeal, it is faid, 

of Arnifton, he was excepted afterwards from the bill 
of indemnity, and rendered an exile from his country. 

He chofe France for his refidence during the ten 

firft years of his banifhment, and was chiefly at An- 

goulefme, where he fuperintended the education of his 

fon ; from thence he went to Tubingen in Swabia, for 

the benefit of its univerfity, in profecution of the fame 

dutiful and laudable defign ; but in the end of the war 

1756, having been fufpeded by the court of Verfaillea 

of communicating intelligence to the court of London, 

he was feized at Spa, and kept fome time in confine* 

ment ; from which being liberated, after the accelfiou 

of the prefent king of Great Britain, he came, by tole¬ 

ration, to England, and refided at London, where he 

put the laft hand to his Svftem of Political Economy, 

the copy-right of which he fold to Andrew Millar; 

and being permitted to dedicate this work to the king, 

he applied for a rwh profiqui, which, after fome mali¬ 

cious objections, he obtained, and had the comfort of 
returning to his family eftate in Scotland. 

Having nothing profefliona! to do during his long 

refidence in France, the active mind of Sir James w as 

occupied in ftudy. His book on the Principles of Po¬ 

litical Economy contains molt of the fruits of it. He 

turned himfelf, in the intervals of leifure, to confider the 

refources of France, that he might the better compile 

that part of his great work which was to treat of reve¬ 

nue and expenditure. It was by ftudying the language 

of the finances, without which nobody can afk a proper 

queftion concerning them, fo as to be underftood, that 
he attained his great purpofe. 

As foon as he could afk queftions properly, he ap¬ 

plied in familiar converfation to the intendants and their 

fubftitutes in the provinces where he refided, whom he 

found extremely defirous to learn the ftate of the Bri¬ 

tifh finances, under the branches of the land-tax, cuL 

toms, excife, and other inland duties. This led him to 

compare 

Sfewart* 
Denham. 



s T E C 537 1 s T E 
gtewaru compare the Hate of the two nations. The information 
Denham, jie gave wa9 an equivalent for the information he recei¬ 

ved; curiofity balanced curiofity, each was fatisfied and 
inftru&ed. The department of the intendants in France 

was confined to the taxes which compofed the recettes 

generales, namely, the taille, the capitation, and the twen¬ 

tieths , or vigntiemes. All the intendants had been Mai- 

tres des Requetesy bred at Paris, and could not fail to 

have much knowledge of the general fermes and other 

branches of the revenue. He carefully noted down at 

all times the anfwers he got; and when he came to re- 
iide at Paris, he obtained more ample information, both 

from the gentlemen of the revenue, and from perfonsof 

the parliament of Paris, who to the number of 25 had 

been for 15 months exiled in the province where he had 

fo long refided at Angoulefme. 

With thefe advantages, with much fludy and atten¬ 

tion to arrangement, he was enabled to compofe the 

fixth chapter of the fourth part of the fourth book of 

his Syflem of Political Economy; a portion of that 

great work well worthy the attention of tliofe who wifh 

to know the (late of France in refpeft of revenue under 

the old government. 
Although Sir James Stewart’s leifure, during the 

firft ten years of his exile* was chiefly employed in fo- 

cial intercourfe with the molt learned, elegant, and po- 
lifhed chara&ers in France, who delighted in the con- 

verfation and friendfhip of a man who poffeffed at once 
immenfe information, on almoft every fubjeft, import¬ 

ant or agreeable to fociety, and the talent of clearly 

and beautifully exprefilng his fentiments'in flowing and 
animated converfation ; yet he did not allow the plea- 

fures of the circle and of the table to blunt the fine 

feelings of a man of genius and fcience. The labour 

of collecting materials for his great political work was 

opprefiive, and he relieved himfelf with various enqui¬ 

ries, fuited to the exalted ambition of his cultivated 

underilanding, while he turned the charms of converfa¬ 

tion to the permanent delight of his afiociates and of 
pofterity. The motto of Apelles, ** Nulla dies fine //- 

neaf was the emblem of his employment ; and it is 
amazing what may be done by daily attention for im¬ 

provement, without appearing to abftraCt any extraor¬ 

dinary time from the common offices and rational plea- 

fures of fociety. 
In the beginning of the year 1755, Sir James wrote 

his Apology, or Defence of Sir Ifaac Newton’s Chro- 

nology, which at that time he intended to publiffi, but 

was prevented by other engagements. It was commu¬ 

nicated to feveral perfons of eminence in France and 

Germany in MS. and producer}, in the month of De¬ 
cember that year in the “ Mercure de France,” an an* 

fwer from M. Defhoulieres, to which Sir James foon 

after replied. 
The great Newton, applying aftronomical and ftatif- 

tical principles to the ancient chronology of Greece, 

had chaftifed the vanity of nations, and arrefted the pro- 

grcfs of infidelity in delineating the hiftory of the world. 

Loft in the confufion of exceffive pretenfions to an an¬ 

tiquity beyond all meafure, and difgufted by the fuper- 

ftitious aids that were affumed to fupport thefe preten¬ 

fions among ancient nations, the revivers of learning in 

Europe, during the laft and the preceding century, 

turmoiled themfelves with controverfies between the 

comparative merits of the ancients and moderns; and 

Su*fl. Vol. II. Part II. 

the abettors of the latter, entrenching themfelves be- Stcswavr- 

hind the falfehoods of the ancients, on the fcope of Dcn^am> 

their remote hiftory, gave the lie to all antiquity, and ~ 

in defpair plunged themfelves into the ocean of fcepti- 
cifm. 

Happy had it been for fociety if this fcepticifm had 
confined itfelf to the hiftory of ancient nations in gene¬ 

ral ; but the fame fpirit, taking difguft at the horrors 
of Chriftian ambition and bigotry, and contemplating 

wjith derifion the ridiculous legends of modern miracles, 

gave the lie to all religious fcripture of the Jews and 
Chriftians, and attempted to banifh divine intelligence, 

the fuperintending providence of Deity, and the true 

dignity of the human fpecies, from the face of the 

earth ! 
It was a noble undertaking, therefore, in Sir James, 

to attempt to difperfe this mill of error, by difpaffion- 

ately and fcientifically explaining and fupporting the 
chronology of Sir Ifaac Newton. He has done it with 

great precifion and effeCt ; and it is a book well worth 

the perufal of thofe who wifh to read ancient hiftory 

with improvement, or to prevent themfelves from being 

bewildered in the mazes of modern conjeCture. It was 

printed in 4to at Franckfort on the Maine, for John 
Bernard Eichemberg the Elder, in 17 <57. 

In the year 1758, and the following, the Britifh 
Houfe of Commons took up the confideration of a lla- 

tute to regulate a general uniformity of weights and 

meafures throughout the united kingdoms, which had 

been fo often unfuccefsfully attempted. 
This called the attention of Sir James, not only to 

the iuveftigation of the particular fubjeCl that engaged 

that of the Houfe of Commons, but to devife a method 
of rendering an uniformity of weights and meafures 

univerfal. He thought the caufe of former difappoint- 

ments in this ufeful purfuit had been the miftaken no¬ 

tion that one or other of our prefent meafures ftfould be 
adopted for the new ftandard. After the plan had been 

relinquifhed by the parliament of England, he digefted 

his notes and obfervations on this important difquilition 

into the form of an epiftolary diflertation, which lie 

tranfmitted to his friend Lord Barrington, and refolved, % 

if there had been a congrefs affembled, as was once pro- 

pofed, to adjuft the preliminaries of the general peace 

in 1763, to have laid his plan before the minifters of 

the different nations, who were to prepare that falutary 
pacification of the contending powers. 

This epiftolary diflertation Sir James afterwards re¬ 

duced at Coltnefs, in the year 1777, into a form more 

proper for the public eye, and fent a corrected copy to 

a friend, referving another for the prefs, which was 

printed 1790 for Stockdale in Piccadilly. 
In this traCt the author /hews, from the ineffectual 

attempts that have been made to alter partially, by in¬ 

novation, the ftandards of meafures or weights, that the 
effectual plan to be adopted, is to depart entirely from 

every meafure whatfoever now known, and to take, ad 

libitutJty fome new mafs inftead of our pound, fome new 

length inftead of our ell, fome new fpace inftead of our 

acre, and fome new folid inftead of our gallon and 

buftiel. 
For this purpofe Sir James propofes as the unit a 

mafs to be verified with the greateft poffible accuracy, 

equal in weight to ten thoufand Troy grains. The 

pendulum, as it fwings at London,‘ to beat Teconds of 
3 Y time, 
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Stewart* time, lie propofes to be the meafure of length ; and af- 
‘“—'V——' ter having laid down his fundamental principles, he 

propofes an ingenious plan for rendering their adoption 

univerfal through the whole world. 
Having obtained his pardon, Sir James Stewart re¬ 

tired to Coltnefs, in the county of Lanark, the pater¬ 

nal eflate of his family, where he turned his attention 

to the improvement of his neighbourhood by public 

works and police, and drew the fird good plan for a 

turnpike bill, fuited to the circumflances of Scotland, 

which has been fince generally adopted. He repaired 

his houfe, planted, improved, and decorated his edate, 

and in focial intercourse rendered himfelf the delight of 

his neighbourhood and country. 
Never was there a man who, with fo much know¬ 

ledge, and fo much energy of expreffion in converfa- 

tion, rendered himfelf more delightful to his company, 

or was more regretted by his acquaintance when he 
died. Nor was the adlive mind of Sir James unem¬ 

ployed for the general benefit of his country during his 

retreat. He was engaged by the dire&ors of the Ead 
India Company of England to diged a cod for the re¬ 

gulation of the current coin of Bengal ; the plan for 

which important regulation he printed, and received 

from the court of dire&ors a handfome diamond ring, 

as a mark of their approbation. 
He prepared for the prefs, but never publifhed, an 

antidote to the Syjleme de law Nature by Mirabeau, 

wherein the parallelogifms and fooliffi reafoning of that 

infidel work are examined, detected, and confuted. It 

is written in French ; and were the work of Mirabeau 

worth refutation, might be printed with much advan¬ 
tage to Sir James’s reputation as a controverfial writer. 

This great and good man died in November 1780, 

and was buried at Cambufnethan, in Lanarkffiire, on 

the 28th of the fame month ; the Duke of Hamilton 

and his neighbours performing the lad offices to the re¬ 

mains of their highly valued friend, and bedewing his 

allies with their tears. 
For this fhort {ketch of the principle events in the 

life of Sir James Stewart-Denham, we are indebted to Stewart 
his nephew the Earl of Buchan, who, judly proud of II 

his relation to fuch a man, cannot be fuppofed to view 

all his proje&s, or even all his reafonings, with the cool 1 — 

impartiality of drangers. His plan, for indance, of a 

univerfal dandard of weights and meafures for the 
whole world, though certainly a grand conception, we 

cannot help confidering as romantic and impracticable. 
The author indeed was fenfible, that time would be re- 

quifite for its execution; and fo large a portion of 

time, that, compared with it, a thoufand years are but 

as one day, when compared with the ordinary life of 

man : but fchemes of this magnitude are not for crea¬ 

tures fo blind and weak as we are, who, when we wan¬ 
der to a didance beyond the limits of our narrow fphere, 

with the ambitious view of benefiting poderity, are al- 

mod certain to injure ourfelves, without a probability 
of ferving thofe for whom we dream that we are exert¬ 

ing our abilities. Sir James’s Political Ecconomy, how¬ 

ever, is a very great work, which has not received half 

the praifes to which it is entitled, and which, we fuf- 

pe&, provoked the envy of another great writer on fi- 
milar fubjeCts, who exerted himfelf privately to leffen 

its fame. The defence of Newton’s chronology is like- 
wife very valuable, though we certainly do not think 

that part of the fydem invulnerable, in which the great 
adronomer attempts to prove, that Qfiris, Sefojlris, and 

Sefac, are three names of the fame Egyptain king. This, 
however, is a very trifling midake ; and the modem 

feiolid, who can lay hold of it to rejedt the whole, has 

certainly never read, or, if he has read, does not un- 

derdand the defence of the fydem by Sir James 

Stewart. 
SUBCONTRARY position, in geometry, is when 

two equiangular triangles are fo placed, as to have one 

common angle at the vertex, and yet their bafes not 

parallel; confequently the angles at the bafes are equal, 

but on the contrary Tides. 
SUBDUCTION, in arithmetic, the fame as Sub* 

trail ion. 

Animal and Vegetable SUBSTANCES. 

THE reader will recolledt, that the article Chemis¬ 

try, in this Supplement, was divided into four 

parts ; of which only the fird three, comprehending the 

elements of the fcience, were given under the word 
Chemistry. The fourth part, which was entitled an 

examination of bodies as they are presented .to us by 

* nature in the mineral, vegetable, and animal kingdoms, 
Njiture of naturaHy fubdivides itfelf into three parts, comprehend- 

Car CC* ing refpedtively, 1. Minerals; 2. Vegetables; 3. Ani¬ 

mals. 
The fird of thefe fubdivifions, which has been dedin- 

guiffied by the name of Mineralogy, we have treated 

of already in a former part of this volume. As the other 

two fubdivifions have not hitherto received any appro¬ 

priate name, we have fatisfied ourfelves with the word 

Substance, by which chemids have agreed to denote 

the objects which belong to thefe dubdivifions* This 

name, it mud be acknowledged, is not unexceptionable; 

but we did not confider ourfelves as at liberty to invent 

a new one. 
The prefent artiole, then, feems to divide itfelf into % 

two parts : the fird part comprehending vegetable ; the Divifion oi 
fecond animal fubdances. But there are certain ani-it. 

mal and vegetable fubdances didinguiffied from all 

others by being ufed as articles of clothing. It is ufual 

to tinge thefe of various colours, by combining with 

them different colouring matters for which they have 

an affinity. This procefs, well known by the name of 

dyeing, is purely chemical; and as it belongs exclu- 

fively to animal and vegetable fubdances, it comes na¬ 

turally to be examined here. We ffiall therefore add a 

third part, in which we ffiall give a view of the prefent 

date of dyeing, as far, at lead, as is confident with 

the nature of a fupplementary article. 
Part 
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Part 1. Of Vegetable SUBSTANCES. 

Sugar. 

Chemical 
Examina¬ 
tion of ve¬ 
getables. 

Vegetables, or plants, as they are alfo called, are 

too well known to require any definition. Their 

number is prodigious, and their variety, regularity, and 

beauty, are wonderful. But it is not our intention in 

this place either to enumerate, to deferibe, or to claffify 
plants. Thefe talks belong to the botanift, and have 
been fuccefsfully accomplifhed by the zeal, the finguiar 

addrefs, and the indefatigable labour of Linnaeus and 

his followers. 
It is the bufinefs of the chemift to analyfe vegetables, 

to difeover the fubftances of which they are compofed, 

to examine the nature of thefe fubftances, to invelligate 

the manner in which they are combined, to detect the 

proceftes by which they are formed, and to afeertain 

the chemical changes to which plants, after they have 

ceafed to vegetate, are fubjeft. Hence it is evident, 
that a chemical inveftigation of plants comprehends 

three particulars : 
I. An account of the fubjlance: of which plants are 

compofed. 
2. An account of the vegetation of plants, as far as it 

can be illuflrated by chemiftry. 
3. An account of the changes which plants undergo 

after they ceafe to vegetate. 
We therefore divide this part into three chapters, af- 

figniug a chapter to each of thefe particulars. 

Chap. I. Of the Ingredients of Plants. 

The fubftances hitherto found in the vegetable king¬ 

dom, all of them at leaft which have been examined 

with any degree of accuracy, may be reduced to the fol¬ 

lowing heads: 
1. Sugar, 

2. Starch, 
3. Gluten, 

Albumen, 

Gum, 

Jelly, 
Extraft, 

Tan, 

Oils, 

10. Camphor, 
11. Refins, 

12. Caoutchouc, 
13. Wax, 

14. Wood, 
15. Acids, 
16. Alkalies, 

1 7. Earths, 

18. Metals. 

Thefe fhall form the fubjeft of the following fe&ions: 

Sect. I. Of Sugar. 
Sugar, which at prefent forms fo important an ar¬ 

ticle in our food, feems to have been known at a very 
4 early period to the inhabitants of India and China. 

•JDiftovery But Europe probably owes it acquaintance with it 
cf fugar. to the conquefts of Alexander the Great. For ages 

after its introduction into the weft, it was ufed only 
as a medicine ; but its confumption gradually increafed, 

and during the time of the Crufades the Venetians, 

who brought it from the eaft, and diftributed it to the 

northern parts of Europe, carried on 3 lucrative com* 

*merce with frgar* was not tdl after tlie dlfcovei7 
o/SuJr^oi America, and the extenfive cultivation of fugar in 

Mancbefer the Weft Indies, that its ufe in Europe, as an article of 

Memoirsfood, became general *. 

and 9Moze~ Sugar JS obtained from the arundo fauharifera, or 

leys Hijkryfuga*' cane, The juice of this plant is preffed out and 

rf Sugar, 

boiled in as Iowa temperature as pofiibJe, till thejugar Sugar, 

precipitates in the form of confufed cryftals. Thefe rr~J 

cry ftals, known by the name of raw fugar, are again Hov/ob- 
difiolved in water, the folution is clarified, and purertaincd. 
cryftals are obtained by a fuhfequent evaporation. But 
for the particulars of the art of manufacturing fugar, 

we refer the reader to the article Sugar in the Ency 

clopad'ta. 6 
Sugar, after it has been purified, or refined as the Its proper- 

manufaclurers term it, is ufually fold in Europe in thebe*, 

form of a white opake mafs, well known by the name 
of loaf fugar. Sometimes alfo it is cryftallized, and then 

it is called fugar candy. 
Sugar has a very ftrong fweet tafte ; when pure ft 

has no fmell •, its colour is white, and when cryftallized 
it is fomewhat tranfparent. Tt has often a confiderable 

degree of hardnefs; but it is always fo brittle that it 
can be reduced without difficulty to a very fine powder. 

It is not altered by expofure to the atmofphere. ? 

It is exceedingly folnble in water. At the temper3-Solubility 
ture of 48°, water, according to Mr Wenzel, diftolvesin water, 

its own weight of fugar. The folvent power of water 

increafes with its temperature ; when nearly at the 

boiling point, it is capable of diffolving any quantity of 
fugar whatever. Water thus faturated with fugar is 

known by the name offyrup. 
Syrup is thick, ropy, and very adhefite ; when 

fpread thin upon paper, it foon dries, and forms a kind 

of varnifh, which is eafily removed by water. Its fpeci- 
fic caloric, according to the experiments of Dr Craw- $ 
ford, is J.086. When fyrup is fuffidently concentra-Its crjfhls, 

ted, the fugar which it contains precipitates in cryftals. 
The primitive form of thefe cryftals is a four-fided 

prifm, whofe bafe is a rhomb, the length of which is 

to its breadth as 10 to 7 j and whofe height is a mean 
proportion between the length and breadth of the bafe. 

The cryftals are ufually four or fix-fided prifms, termi¬ 

nated by two-fided, and fometimes by three-fided fum- 
mits f. t billot. 

Sugar is foluble in alcohol, but not in fo large a Pro“xyiii, 
portion as in water. According to Wenzel, four parts 

of boiling alcohol diffolve one of fugar $. It unites 9 
readily with oils, and renders them mifcible with wa-Solubility 
ter. A moderate quantity of it prevents, or at leaftin^ohoL 

retards, the coagulation of milk; but Scheele difeoveredMetb, Qbim, 
that a very large quantity of fugar caufes milk to coa-i.a7I. 
gulate |j. ^ Scheele li. 

Sugar abforbs muriatic acid gas flowly, and affumesfr^|j;1Jt.on. 
a brown colour and very ftrong fmell J. j PriefiUy, 

Sulphuric acid, when concentrated, readily dccom-ji. 291. 
pofes fugar ; water is formed and perhaps alfo acetous 10 

acid ; while charcoal is evolved in great abundance, and^J°n of 
gives the mixture a black colour, and a confiderable 

degree of confiftency. The charcoal may be eafily fe- 

parated by dilution and filtration. When heat is ap¬ 

plied, the fulphuric acid is rapidly converted into ful- 

phurous acid. *r 
When fugar is mixed with potafs, the mixture ac-Of potato 

quires a bitter and aftringent tafte, and is infoluble in 

alcohol, though each of the ingredients is very foluble 

i n that liquid. When the alkali is faturated with fulphu- 
3 Y 2 ric 
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rio acid, and precipitated by means of alcohol, the fweet 

' tafte of the fugar is reftored ; a proof that it had under- 

* CrUlCRollo &one no decompofition from the a£lion of the potafs, 
but had combined with it in the (late of fugar*. 

Lime boiled with fugar produces nearly the fame ef¬ 

fect as potafs ; when an alkali is added to the com¬ 
pound, a fubftance precipitates in white flakes. This 
fubftance is fugar combined with limef. Sugar and 

chalk compofe, as Leonardi informs us, a kind of ce¬ 

ment 
Sugar, when thrown upon a hot iron, melts, fwells, 

becomes brownifh black, emits air bubbles, and exhales 

a peculiar fmell, known in French by the name of ca- 

romel. At a red heat it inftantly burfts into flames 

with a kind of explofion. The colour of the flame is 

white with blue edges. 
When fugar is diftilled in a retort, there comes over 

3 fluid which, at firft, fcarcely differs from pure water ; 

by and bye it is mixed with pyromucous acid, after¬ 

wards fome empyreumatic oil makes its appearance; and 

a bulky charcoal remains in the retort. This charcoal 

very frequently contains lime, becaufe lime is ufed in 

refining fugar ; but if the fugar, before being fubmit- 

ted to diftillation, be diffolved in water, and made to 
cryftallize by evaporation in a temperature fcarcely 

higher than that of the atmofphere, no lime whatever, 

nor any thing elfe, except pure charcoal, will be found 

in the retort. During the diftillation, there comes over 

a confiderable quantity of carbonic acid, and carbonated 

hydrogen gas*. Sugar therefore is decornpofed by the 

xvr- a&ion of heat ; and the following compounds are formed 

Metb. Cbim. fr°m it; Water, pyromucous acid, oil, charcoal, carbonic 
i. 269. acid, carbonated hydrogen gas. The quantity of oil is in- 

confiderable; by far the moft abundant produft is pyro- 
mucous acid. Sugar indeed is very readily converted 

into pyromucous acid ; for it makes its appearance al- 

t ways whenever fyrup is raifed to the boiling tempera¬ 

ture. Hence the fmell of caromel, which fyrup at that 

temperature emits. Hence alfo the reafon that, when 

we attempt to cryftallize fyrup by heat, there always 
remains behind a quantity of incryftallizible matter, 

known by the name of molajfes ; whereas if the fyrup 
be cryftallized without artificial heat, every particle of 

f Mcrveau. fugar may be obtained from it in a cryftalline form f. 
Enc. Metb. Hence we fee the importance of properly regulating 

Chivn 1 the fire during the cryftallization of fugar, and the im- 

menie faving that would refult from conducing the 

operation at a low heat. 
It follows from tliefe fads, and from various other 

methods of decompofing fugar, that it is compofed of 
oxygen, hydrogen, and carbon ; for all the fubftances 

obtained from fugar by diftillation may be refolved in¬ 

to thefe elements. Lavoifier has made it probable, by 

a feries of very delicate experiments, that thefe fub¬ 

ftances enter into the composition of fugar in the follow¬ 

ing proportions :* 64 oxygen, 
28 carbon, 

8 hydrogen. 

ICO 

Of the way in which thefe ingredients are combined 
in fugar, we are ftill entirely ignorant. Lavoifier’s con- 

clufions can only be confidered as approximations to the 
truth. 

Sugar is confidered as a very nourifhing article of 
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food. It is found moft abundantly in the juice of the Starch, 

fugar cane, but many other plants alfo contain it. The ^ 
juice of the acer faccharinum, or fugar maple, contains planrs coru 

fo much of it, that in North America fugar is often taming it. 
extraded from that tree*. Sugar is alfo found in the**#, 

roots of carrot, parfnip, beet, &c. Mr Achard has^^: 

lately pointed out a method of increafmg the quan¬ 

tity of fugar in beet fo much, that, according to his 
own account, it is at prefent cultivated in large quan¬ 

tities in Prufiia, and fugar extraded from it with ad- 
vantagef. Parmentier has alfo afeertained that the f Ann.de ^ 

grains of wheat, barley, &c. and all the other fimilar Cbim. xxxii, 

feeds which are ufed as food, contain at firft a large lC)3* 

quantity of fugar, which gradually difappears as they 

approach to a ftate of maturity. rl his is the cafe alfo 

with peas and beans, and all leguminous, feeds, and is 

one reafon why the flavour of young peas is fo much fu- 

perior to that of old ones. 

Chim. i. 

2 <56. 
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Sect. II. Of Starch. 
*7. 

When a quantity of wheat flour is formed into a Method of 

pafte, and water poured upon it till it runs off colour-^ 

lefs, this water foon depofits a very fine whit.ifh pow¬ 
der ; which, when properly wafhed and dried, is known 

by the name of Jlarch. When firft prepared, it is of a 

grey colour; but the ftarchmakers render it white by 

fteeping it in water flightly acidulated. The acid feems 

to diflolve and carry off the impurities. 
Starch was well known to the ancients. Pliny in- Xviii. 

forms us, that the method of obtaining it was firft in-c. 7. 

vented by the inhabitants of the ifland of Chief. ^ ** 

Starch has a fine white colour, and is ufually concre- 

ted in longifh maftes ; it has fcarcely any fmell, and very 

little tafte. When kept dry, it continues for a long 

time uninjured though expofed to the air. 19 
Starch does not diflolve in cold water, but very foon How acted 

falls to powder. It combines with boiling water, and ™ ^ 

forms with it a thick pafte. Linen dipt into this pafte, 

and afterwards dried fuddenly, acquires, as iswell known, 

a great degree of ftiffnefs. W^ben this pafte is left 

expofed to damp air it foon lofes its confiftency, ac¬ 

quires an acid tafte, and its iurface is covered with 

mould. > 20 
Starch is fo far from difiolvingin alcohol, even whenA,cohol> 

afiifted by heat, that it does not even fall to powder.. 
When ftarch is thrown into any of the mineral acids, 2% 

at firft no apparent change is vifible. But if an attempt Acids 

is made to break the larger pieces while in acids to 

powder, they refift it, and feel exceedingly tough and 
adliefive. Sulphuric acid diflolves it flowly, and at the 

fame time a fmell of fulphurous acid is emitted, and 

fuch a quantity of charcoal is evolved, that the difh 

containing the mixture may be inverted without fpil- 

ling any of it. Indeed if the quantity of ftarch be Suf¬ 

ficient, the mixture becomes perfedtly folid. The char¬ 

coal may be feparated by dilution and filtration. In 

muriatic acid ftarch diflolves ftill more flowly. The 
folution refembles mucilage of gum arabic, and ftill re¬ 

tains the peculiar odour of muriatic acid. When allow¬ 

ed to ftand for fome time, the folution gradually fepa- 

rates into two parts ; a perfectly tranfparent ftiaw-co- 

loured liquid below, and a thick, muddy, oily, or rather 
mucilaginous fubftance, above. When water is poured in, 

the muriatic fmell inftantly difappears, and.a ftrong fmelL 

is exhaled, precifely fimilar to that which is felt in corn- 
mills. 
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Nitric acid diflolves ftarch more rapidly than the 

other two acids ; it acquires a green colour, and emits 
nitrous gas. The folution is never complete, nor do 

any cryllals of oxalic acid appear unlefs heat be applied. 

In this refpeft llarch differs from fugar, which yields 

oxalic acid with nitric acid, even at the temperature of 

the atmofphere. When heat is applied to the folution 

of {larch in nitric acid, both oxalic and malic acid is 

formed, but the undilfolved fubdance Hill remains. 
When feparated by filtration, and afterwards edulco¬ 

rated, this fubflance has the appearance of a thick oil, 

not unlike tallow ; but it diffolves readily in alcohol. 

When diddled, it yields acetous acid, and an oil having 

the fmell and the confidence of tallow*. 
When (larch is thrown upon 3 hot iron,, it melts, 

blackens, froths, fwells, and burns with a bright flame 

like fugar, emitting, at the fame time, a great deal of 

fmoke ; but it does not explode, nor has it the caromel 

fmell which diflinguifhes burning fugar. When didd¬ 
led, it yields water impregnated with an acid, fuppofed 

to be the pyromucous, and mixed with a little empy- 

reumatic oil. The charcoal which remains is eafily 

dilfipated when fet on fire in the open air ; a proof that 

it contains very little earth. 
Barley grain confids almod entirely of llarch, not 

however in a date of perfeft purity. In the procefs of 

malting, which is nothing elft than caufing the barley 

to begin to vegetate, a great part of the ftarch is convert¬ 

ed into fugar. During this procefs oxygen gas is ab- 

forbed, and carbonic acid gas is emitted. Water, too, is 

abfolutely neceffary ; hence it is probable, that it is de- 

compofed, and its hydrogen retained'!'. Starch, then, 

feems to be converted into fugar by diminifhing the 
proportion of its carbon, and encreafing that of its hy¬ 

drogen and oxygen. Its diilillation (hews us that it 

contains no other ingredients than thefe three. 
Starch is contained in a great variety of vegetable 

fubdances ; mod commonly in their feeds or bulbous 

roots ; but fometimes alfo in other parts. Mr Parmen- 
tier, whofe experiments have greatly contributed to¬ 
wards an accurate knowledge of darch, has given us the 

following lid of the plants from the roots of which it 

may be extruded. 

Vegetable SUBSTANCES. Part I. 
feribed in the laft feftion, in order to obtain ftarch _ Albumen., 

from it, the fubftance which remains, after every thing 'r~~> 

Ar&ium lappa, 
Atropa belladonna, 
Polygonum bidorta, 

Bryonia alba, 
Colchicum autumnale, 

Spiraea filipendula, 
Ranunculus bulbolus, 

Scrophularia nodofa, 

Sambucus ebulus, 
nigra, 

Imperatoria odrutheum, 

Hyofcyamus niger, 

Rumex obtufifolius, 

acutus, 
-- aquaticus, 

Arum maculatum, 

Orchis mafcula, 
Iris pfeudacorus, 

— foetidiffrMa, 

Orobus tuberofus, 
Bunium bulbocallanum. Orchis morio, 

It is found alfo nearly pure in the following feeds : 

Oats, Chefnut, Acorn, 
Rjce, Horfechefnut, And alfo in 

Maiz, Peas, Salop, 

Millet, Beans, Sago. 

Sect. I1L Of Gluten. 

When* wheat flour is wafhed in the manner de* 

Hum 11, unc luuiiautt. .--- ~ — j ..& 25 

has been wafhed away which cold water can feparate, Gluten, 
is called gluten. It was difeovered by Beccaria an Ita- howobtam- 
lian philofopher, to whom we are indebted for the fird^d. 

analyfis of wheat flourf. Jcad.x. u 
Gluten, when thus obtained, is of a grey colour, ex- 25 

ceedingly tenacious, dudile, and eladic, and may be ex-its proper- 
tended to twenty times its original length. When very ties, 

thin, it is of a whitifh colour, and has a good deal of re- 
femblance to animal tendon or membrane. In this date 

it adheres very tenacioufly to other bodies, and has of¬ 
ten been ufed to cement together broken pieces of por¬ 

celain. Its fmell is agreeable. It has fcarce any tafte, 

and does not lofe its tenacity in the mouth. }7 
When expofed to the air, it gradually dries ; and>airj 

when completely dry, it is pretty hard, brittle, (lightly 

tranfparent, of a dark brown colour, and has fome re- 

femblance to glue. It breaks like a piece ofglafs, and 

the edges of the fradure refemhle in fmoothnefs thofe 

of broken glafs ; that is to fay, it breaks with a vitreous 

fradure. 
When expofed to the air, and kept moid, it foon 

putrifies ; but when dry, it may be kept.any length of a* 
time without alteration. It is infoluble in water ; tho’ atcr> 

it imbibes and retains a certain quantity of it with 
great obdinacy. To this water it owes its cladicity 
and tenacity. Wrhen boiled in water, it lofes both thefe 

properties. It is foluble in alcohol, as Mr Vauquelin ^ 

informs usj ; and precipitated again, as Mr Fourcroy 

has obferved, by pouring into the alcohol two parts of^g. 
\vater$. § Ibid. viii. 

Gluten is foluble in the three mineral acids. When i35« 

nitric acid is poured on it, and heat applied, there is a *9 

quantity of azotic gas emitted, as Berthollet difeovered ; C1 v> 

and, by continuing the heat, a quantity of oxalic acid 

is formed||. ibid. vi. 
Alkalies difiblve gluten when they are abided bya?8. 

heat. The folution is never perfedly tranfparent. A- 30 
cids precipitate the gluten from alkalies, but it is dedi- Alkalies, 

tute of its elafticity^J. . < ^ fourcroy.. 

When moid gluten is fuddenly dried, its fwells ama- Heat, 
zingly. Dry gluten, when expofed to heat, cracks, 

fwells, melts, blackens, exhales a fetid odour, and burns 

precifely like feathers or horn. When diftilled, there 

comes over water impregnated with ammonia and an 

empyreumatic oil; the charcoal which remains is with. 
difficulty reduced to afhes. From thefe phenomena, it 

is evident that gluten is compofed of carbon, hydro¬ 

gen, azot, and oxygen : perhaps alfo it contains a little 

lime. In what manner thefe fubdances are combined is ^ 

unknown. . Subftances^ 
The only vegetable fubdance which has been hither-containing 

to found to contain it abundantly, is wheat flour. Vau-rt* 

quelin alfo found it in the fruit of the caff a fjluloris*, 
and Fourcroy in the bark of a fpeejes of quinquina from ^ Ui(L 

St Domingo'f. It probably exids in many other plants* 

3» 

Sect. IV. Of Albumen. 

If the water in which wheat flour has been wafhed 

in order to obtain darch and gluten, according to the 

directions laid down in the two lad fed\ions, be filtra¬ 

ted, and afterwards boiled, a fubdance precipitates in 

white flakes* to which Mr Fourcroy, who fird pointed, 
it• 
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it out, has given the name of albumen (a), on account, of 
its refemblance to the white of an egg. J. 

It is evident, from the method of obtaining it, that 
albumen, in its natural ftate, is foluble in water, and 
that heat precipitates it from that fluid in a concrete 
ftate. While diflblvcd in water, it has fcarcely any 

•tafte; but it has the property of changing vegetable 
blues, specially that which is obtained from the flowers 
of the mallow (malva fylvejlris), into a green $. When 
allowed to r-emain diffolved in water, it putrifies with, 
out becoming previoufly acid 

After it has been precipitated from water in a con¬ 
crete ftate by boiling, it is no longer foluble in water 
as before. Alcohol alfo precipitates it from water pre- 
cifely in the fame ftate as when it is precipitated by 
heat. 

When concrete albumen is dried it becomes fome- 
what tranfparent, and very like glue. In that ftate it 
is foluble in alkalies, efpecially ammonia*. 

When diftilled it gives out carbonat of ammonia, a 
red fetid oil, and carbonated hydrogen gas ; and a fpon- 
gy charcoal remains behind f. From this, it is evident 
that albumen, like gluten, is compofed of carbon, azot, 
hydrogen, and oxygen ; but the proportions and com¬ 
binations of thefe fubftances are altogether unknown. 

Mr Fourcroy found albumen in the expreffed juice 
of feu ivy grafs, credos, cabbage, and almoft all cruci¬ 
form plants. He found it, too, in a great many young 
and fucculent plants ; but never a particle in thofe parts 
of vegetables which contain an acid. He obferved alfo 
that the quantity decreafed conftantly with the age of 
the plant. 

SfiCT. V. Of Jelly. 

If we prefs out the juice of ripe blackberries, cur¬ 
rants, and many other fruits, and allow it to remain for 
fome time in a ftate of reft, it partly coagulates into a 
tremulous foft fubftance, well known by the name of 

jelly. If we pour off the uncoagulated part, and wafh 
the coagulum with a fmall quantity of water, we obtain 

36 # jelly approaching to a ftate of purity. 
Properties jn tftis ftate it is nearly colourlefs, unlefs tinged by 
° ^ the peculiar colouring matter of the fruit; it has a plea- 

fant tafte, and a tremulous confiftency. It is fcarce¬ 
ly foluble in cold water, but very foluble in hot water ; 
and, when the folution cools, it again coagulates into 

YnnT1'"'^ form of a Jcl,y t- When long boiled, it lofes the 
Chim, vi. property of gelatinifing by cooling, and becomes ana% 
081. lagous to mucilage J. This is the reafon that in ma- 
I Id. Ibid. ting currant jelly, or any other jelly, when the quan- 
v. 100. ^ity cf fUgar added is not fufficient to abforb all the 
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watery parts of the fruit, and consequently it is necef- Gum. 
fary to concentrate the liquid by long boiling, the mix- ^ 
ture often lofes the property of coagulating, and the 
jelly, of courfe, is fpoiled. §. § Ann.de 

Jelly combines readily with alkalies ; nitric acid con- v* 
verts it into oxalic acid, without feparating any azotic 
gas [|. When dried it becomes tranfparent When ^ 
diftilled it affords a great deal of pyromucous acid, a«j- j'bid.v. 

fmall quantity of oil, and fcarcely any ammonia f. 100. 
Jelly exifts in all acid fruits, as oranges, lemons, t bbid. vi, 

goofebenies, &c. and no albumen is ever found in thofe286, 
parts of vegetables which contain an acid. This cir- 
cumftance has induced Fourcroy to fuppofe that jelly 
is albumen combined with an acid* : but this conjee- * 
ture lias not been verified by experiment ; nor indeed 26l‘ 
is it probable that it ever (hall; as albumen evidently 
contains a quantity of azot, and jelly fcarcely any. The 
produ&s of jelly by diftillation Ihew that it approaches 
nearer than any other vegetable fubftance to the nature 
of fugar. 

Sect. VI. Of Gum. 

There is a thick tranfparent taftelefs fluid which 
fometimes exfudes from certain fpecies of trees. It is 
very aaliefive, and gradually hardens without lofing its 
tranfparency ; but eafily foftens again when moiftened 37 
with water. This exfudation is known by the name 
gum. The gum moil commonly ufed is that which ex- 
fiudes from different fpecies of the mimofa, particularly 
the nilotica f. It is known by the name of gum arable, pfy 
Gum likewife exfudes abundantly from theptunus avium ^/rr ’Vf 
or common wild cherry tree of this country. 241. 

Gum is ufually obtained in fmall pieces like tears, 
moderately hard, and fomewhat brittle while cold, fo 
that it can be reduced by pounding to a fine powder. 
Its colour is ufually yellowifh, and it is not deflitute of 
luftre. It has no fmell; its tafte is infipid. 

Gum undergoes no change from being expofed to 
the atmofphere ; but the light of the fun makes it af- 3S 
fume a white colour. Water diffolves it in large quan-A#ion °f. 
titles.' The folution which is known by the name 0fvvater* 
mucilage ( b), is thick and adhefive : it is often ufed as 
a pafte, and to give ftiffnefs and luftre to linen. When 
fpread out thin it foon dries, and has the appearance of 
a varnifh ; but it readily attracts moifture, and becomes 
glutinous. Water wafhes it away entirely. When mu¬ 
cilage is evaporated the gum is obtained unaltered. 

Gum is infoluble in alcohol. When alcohol is pour-Alcohol, 
ed into mucilage, the gum immediately precipitates ; 
becaufe the affinity between water and alcohol is greater 
than that between water and gum. 

The action of alkalies and earths upon gum has not 
. been 

< 

(a) The exiftence of albumefi in vegetables was known to Scheele. t Fie mentions it particularly in bis paper 
on Milk, firft publifhed in the year 1780. See Scheele s Works, II. 55. Dijon edition. 

(b) Hermftadt ufes this word in a different fenfe. He makes a diftin&ion between gum and mucilage. The 
folution of gum in water is tranfparent and glutinous, and can be drawn out into threads ; whereas that of mu¬ 
cilage is opake, does not feel glutinous, but flippery, and cannot be drawn into threads. Gum may be feparated 
from mucilage by the following procefs: 

Let the gum which is fnppofed to be mixed with mucilage, previoufly reduced to a dry mafs, be diffolved in 
as fmall a quantity of water as poffible, and into the folution drop at intervals diluted fulphuric acid. The mu- 
cilage coagulates while the gum remains diffolved. When no more coagulation takes place, let the mixture re¬ 
main at reft for fome time, and the mucilage will precipitate to the bottom, and affume the confidence of jelly. 
Decant off the liquid part, and evaporate the mucilage to drynefs by a gentle heat till it acquires the confidence 
of horn. Med. and Phyf. Jour. iii. 37c, 
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Extrad. been examined. Acids do not precipitate it rom mu- 

--v-cilagei. The concentrated mineral acids ddtroy it. 
Concentrated fulphuric acid decompofes it; water is 

formed, and perhaps alfo acetous acid ; while charcoal is 
precipitated. Nitric acid converts it into oxalic acia ; 

% Id. Ann. oxy-muriatic acid, on the contrary, into citric acid . 
de Chim. vi. When gum is expofed to heat it foftens and iwe is, 

but does not melt ; it emits air bubbles, blackens, and 

at lafl, when nearly reduced to charcoal, emits a low 

blue flame. This flame appears fooner if a flaming 

fubflance be held juft above the gum. After the gum 
is confumed, there remains a fmall quantity of white 

a flies, compofed chiefly of the carbonats of lime and 

P When gum is diddled in a retort, the produ&s are 

water impregnated with a confiderable quantity of py- 

romucous acid, a little empyreumatic oil, carbonic acid 

gas, and carbonated hydrogen gas. When the pyro- 

mucous acid obtained by this procefs is faturated with 

lime, a quantity of ammonia is difengaged v'nt^ .w^lich 
that acid had been combined. The charcoal which re¬ 
mained in the retort leaves behind it, after incineration, 

§ Cruik- a lime, and phofphat of lime §. . 
jbonh Rolh Thefe experiments Anew us that gum is compofed of 

J* d *' hydrogen, carbon, oxygen, azot, lime, and pholphorus ; 

Its compo- but the proportions and combinations of thefe fubfiances 
fnion. are ullknown to us. Mr Cruickfhank lias rendered it 

probable that the quantity of carbon is. greater, and 

the quantity of oxyen lefs, in gum than in fugar ||. 
Gum, or mucilage, exifts moil abundantly in young 

plants, and gradually difappears as they arrive at pei- 

redlion. It forms a great proportion of the leaves and 

roots of many eatable plants. 

Sect. VII. Of Extract. 

The word extraS was at firft applied to all thofe 

fubftances which were extrafted from plants by means 

of water, and confequently included gum, jelly, and te- 

veral other bodies. But of late it has been confined, by 
thofe chemifts who have paid attention to the nie ot 

language, to a fubftancc which exifts in many plants, 
and which may be obtained by infufmg fajron in water 

for fome time, filtrating the infufion, and evaporating 

it to drynefs. The reliduum, after evaporation, is ex¬ 

tras nearly pure «[. It pofl'efies the following pro- 

PeWater diftblves it in confiderable quantities, efpe- 
Its proper- cjalj hot water. Alcohol alfo diffolves it with faci- 

tle8' Hty/ This property of being foluble both m water and 
alcohol has induced fome chemifts to give extras the 

name of foap. It is infoluble in fulphuric ether. 1 heie 

three properties are fufiicient to diftinguifh it from every 

other vegetable fubflance *. ^ r 
When the folution of extraft in water is expofed tor 

fome time in the open air, the extrad precipitates, and 

is now no longer foluble in water. This change is 
luppofed to proceed from the addition of a quantity ot 

\ Fourcroy. oxygen which it imbibes from the atmofphere-j~. 
When oxy-muriatic acid is poured into a watery fo¬ 

lution of extrad, that fubflance precipitates in yellow 

flakes Thefe flakes are infoluble in water ; they are 

infoluble alfo in alcohol at the temperature of 9T 5 but 

that liquid diffolves them at the temperature of 120 . 

They are foluble alfo in alkalies, and in boiling-hot 

1 Fourcroy. water tjiey roeit jnto a yellow roafs 

Vegetable SUBSTANCES. 
Extrad is foluble in acids. Heat foftens but does 

not melt it §. § Id. Ann. 
It is found in a great variety of plants ; but as no^ 

method of obtaining it perfedly pure has hitherto been via. 
difeovered, the extrads of different plants differ fome- 

what from each other both in their colour and fmell. 

4* 
Ex'raft, 
how ob¬ 
tained. 

•Jf llerm- 
jtadt. 
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Sect. VIII. Of Tan. 
J 44 

If a quantity of nut galls, coarfcly powdered, be Prepara- 
kept for fome time infufed in cold water, if the watertaiu 

be Altered, and a folution of muriat of tin be dropt 

into it, a copious white precipitate falls to the bottom. 
This precipitate is to be carefully waffled and diffufed 

(for it will not diffolve) thro’ a large quantity of water, 
and this water is to be faturated with fulphurated hydro¬ 

gen gas fo completely that it will not abforb any more. 
By this treatment the white precipitate will gradually 
difappear, and a brown precipitate will take its place. 
This brown precipitate muff be feparated by filtration ; 

and the water, which has now acquired the colour and 

the taffe of the infufion of nut galls, mud be evaporated 

to drynefs. A fubflance remains behind, known by 

the name of tan or tannine. 
It was firft difeovered by Seguin, who pointed out 

fome of its properties, and the method of detecting it 
in plants ||. The above method of obtaining it in afl 

ftate of purity was contrived by Mr Prouft. 'Ian exifts^ 

in the folution of nut galls combined with gallic acid. 

The oxyd of tin has a ftrong affinity for it. When 

muriat of tin is poured in, the tan combines with the 
oxide, and the compound, being infoluble, falls to the 

bottom. Sulphur has a ftronger affinity for the oxide 

than tan has. Hence when fulphurated hydrogen gas is 

thrown upon this compound, the fulphur leaves the gas 

and combines with the tin ; and the compound, being 

infoluble, falls to the bottom: The hydrogen gas 
efcapes, and nothing remains in the water except the 

tan. 45 
Tan is a brittle fubftance, of a brown colour. It proper- 

breaks with a vitreous fradture, and does not attradl 

moifture from the air. Its tafte is exceedingly aftrin- 

geut. It is very foluble in water. The folution is of 
a deep brown colour, a very aftringent and bitter tafte, 

and has the odour which diftinguifhes a folution of nut 

galls. It froths, when agitated, like a folution of foap ; 

but does not feel un&uous. Acids precipitate the tan 

from this folution. 
Tan is ftill more foluble in alcohol than in water. . 
When the folution of tan is poured into a folution 

of the brown fulphat of iron, a deep blue coloured pre¬ 

cipitate immediately appears, con lifting of the tan com¬ 

bined with the oxide. Phis precipitate, when dried, af- 

fumes a black colour. It is decompofed by acids. The 

green fulphat of iron is not altered by tan. 
When too great a proportion of brown fulphat of 

iron is poured into a folution of tan, the fulphuric acid*, 
fet at liberty by the combination of the iron and tan, is. 

fufficient to rediflblve the precipitate as it appears ; but 

the precipitate may eafily be obtained by cautioufly fa- 

turating this excefs of acid with potafs. V hen the ex¬ 

periment is performed in this manner, all the red fulphat 

of iron which remains in the folution undecompofed is 

converted into green fulphat. Mr Prouft, to whom we 

are indebted for almoft every thing yet known concern- 

inv the properties of tan, fuppofes that this change is 
6 r ■- produced 
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produced by the tan abforbing oxygen from the iron. 
This may very poffibly be the cafe; but his experiments 
are inefficient to prove that it is. The fame change 

takes place if red oxide be mixed with a confiderable 

exccfs of fulphuric aci J, and diluted with water. 
Tan combines readily with oxygen. When oxy-mu- 

riatic acid is poured upon it, its colour deepens, and it 
lofes all its peculiar characters *. 

Tan exifts in almoft all thofe vegetable fubflances 

which have an aftringent tafte. It is almoft conftantly 
combined with gallic acid. The following table, drawn 

up by Mr Biggin f, though the rule which the author 

followed in making his experiments precluded rigid ac¬ 

curacy, will ferve to give fome idea of the proportions 

of tan which exifl in different plants : 

4>6 

4>7 
6,0 

6,3 
6,6 
9,0 

9,2 

9,6 

10,1 

Prop, of Tan. Prop. 0 
Elm 2,t Sallow 

Oak cut in winter - 2,1 Mountain afli 

Horfe chefnut - - 2,2 Poplar 

Beech 2,4 Hazel 

Willow (boughs) - 2,4 Afh 

Elder 3>° Spanifh chefnut 
Plum tree - 4>o Smooth oak 
Willow (trunk) - 4,0 Oak cut in fpring 
Sycamore 4>* HuntingdonorLei-" 
Birch 4>l cefter willow ' 
Cherry tree - 4,2 Sumach 16,2 

Sect. IX. Of Oils. 

There are two fpecies of oils ; namely, fixed and vo¬ 

latile : both of which are found abundantly in plants. 

1. Fixed oil is found in the feeds of many plants, 
cfpecially of the oil, beech, flax, alrnond, rape, See. 

2. Volatile oil is obtained by diflillation from the 

leaves, flowers, or roots of aromatic plants, as lavender, 
rofes, rofemary, Scc. 

As an account of the properties of oils has been given 

already in the article Chemistry, Suppl. it would be 

fuperfluous to repeat it here. 

Sect. X. Of Camphor. 

The laurus camphorata is a tree which grows in 

China, Japan, and feveral parts of India. When the 

roots of this tree are put into an iron pot furnifhed with 

a capital, and a fufficient heat is applied, a particular 

fubftance fublimes into the capital, which is known by 

the name of camphor. The Dutch afterwards purify 
this camphor by a fecond fublimation. 

Camphor is a white brittle fubftance, having a pecu¬ 

liar aromatic odour and a llrong tafte. 

Properties It 1S not altered by atmofpheric air; but it is fo vo- 
of camphor.latile, that if it be expofed during warm weather in an 

open veffel, it evaporates completely. When fublimed 

in clofe veflels it cryftallifes in hexagonal plates or pyra¬ 

mids *. 
It is infoluble in water; but it communicates to that 

liquid a certain portion of its peculiar odour. 

It diffolves readily in alcohol, and is precipitated 

again by water. If the alcohol be diluted with water 

as much as poflible, without caufing the camphor to 

precipitate, fmall cryftals of camphor refembling feathers 
gradually formf. 

Camphor is foluble alfo in hot oils, both fixed and 

* RmUu* 

f RomUv» 
Mem. Par, 

C756, p. 41. volatile ; but as the folution cools the caipphor precis 

BSTANCES. Part I, 
pitates, and aflumes the form of plumofe, or featherdike Camphor, 
cryftals -—v—w 

Camphor is not a£ted on by alkalies, either pure or **•""*’ 

in the ftate of carbonats. Pure alkalies indeed feem i7jT9d..17, 
to diftolve a little camphor ; but the quantity is too 

fmall to be perceptible by any other quality than its 

odour §. Neither is it ailed upon by any of the neu-§ Bouillon 

tral falts which have hitherto been tried. la Grange, 

Acids diftolve camphor, but it is precipitated again, An?' de ... 
unaltered, by alkalies, and even by water. The folution Chtm' 

of camphor in fulphuric acid is red ; that in the nitric1,54* 
acid is yellow. This laft folution has obtained the ab- 

furd name of oil of camphor. When nitric acid is dif- 

tilled repeatedly off camphor, it converts it into cam¬ 
phoric acid. 

Muriatic, fulphurous, and fluoric acids, in the ftate 
of gas, diftolve camphor. When water is added, the 

camphor appears unaltered in flakes, which fwim on the 
furface of the water $. § Fourcroy* 

When heat is applied to camphor it is volatilized. If 
the heat be hidden and ftrong, the camphor melts be¬ 

fore it evaporates. It catches flame very readily, and 

emits a great deal of fmoke as it burns, but it leaves no 

refiduum. It is fo inflammable that it continues to 
burn even on the furface of water. When camphor is 

fet on fire in a large glafs globe filled with oxygen gas, 

and containing a little water, it burns with a very 

bright flame, and produces a great deal of heat. The 
inner furface of the glafs is foon covered with a black 

powder, which has all the properties of charcoal, a 

quantity of carbonic acid gas is evolved, the water in 

the globe acquires a ftrong fmell, and is impregnated 

with carbonic acid and camphoric acid ||. j| Bouillon 

If two parts of alumina and one of camphor be form-£7 Grange, 

ed into a pafte with water, and diftilled in a glafs re-tblci' P* ,68‘ 
tort, there comes over into the receiver (which fhould j ~ 
contain a little water, and communicate with a pneu- 3 ana y 

matic apparatus) a volatile oil of a golden yellow co¬ 

lour, a little camphoric acid which diftblves in the wa- 

ter, and a quantity of carbonic acid gas, and carbona- * 

ted hydrogen gas, which may be collt&ed by means of 

a pneumatic apparatus. There remains in the retort a 
fubftance of a deep black colour, compofed of alumina 

and charcoal. By this procefs, from 122.284 parts of 
camphor, Mr Bouillon la Grange, to whom we are in¬ 

debted for the whole of the analyfis of camphor, ob¬ 

tained 45.856 parts of volatile oil, and 30.571 parts 
of charcoal. The proportion of the other produCts was 
not afeertained * Ibid. p* 

From this analylis, Mr Bouillon la Grange concludes157* 

that camphor is compofed of volatile oil, and charcoal 

or carbon, combined together. We learn from his ex¬ 

periments, that the ultimate ingredients of camphor are 

carbon and hydrogen ; and that the proportion of car¬ 
bon is much greater than in oils. t 

Camphor exifts in a great many plants. Neumann, pl 49 

Geoffroy, and Cartheufer, extra&ed it from the roots taiiAng^?*" 
of zedoary, thyme, fage, See. and rendered it probable 

that it is contained in almoft all the labiated plants. 

It has been fuppofed to exift in tliefe plants combined 

with volatile oil. Prouft has ftiewn how it may be ex¬ 

tracted, in confiderable quantity, from many volatile 

°'Ist- . \Ann.J* 
Camphor, which was unknown to the ancient Greeks Cbim. iv. 

and Romans, was introduced into Europe by the Ara-i79* 

* bians. 
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Refins, blans. iEtius is the firft perfon who mentions it. It 

feems, however, to have been very early known to the 

eaftern nations. 
It is much ufed in medicine. It is a powerful fti- 

mulant ; it is confidered as peculiarly efficacious in dif- 

eafes of the urinary organs ; it is often ferviceable in 

mania, and procures fleep when every other medicine 

fails. 

Sect. XI. Of Resins. 

There is a yellowifh white coloured fubftance which 

often exfudes from the Abies Montana, or common Scotch 

fr, and likewife from other fir trees. It is fomewhat 

tranfparent, i-s hard and brittle, of a difagreeable talle, 

and may be collected in confiderable quantities. This 

fubftance is known by the name of refin ; and the fame 

name is alfo applied to all fubftances v^hich poflefs near¬ 

ly the fame -properties with it. Refin may be diftin- 

guifhed from every other fubftance by the following 

50 properties : 
Properties It is more or lefs concrete, and has an acrid and hot 
*f refin. tafte. 

It is totally infoluble in water. By this property it 

may eafily be feparated from gum, if they happen to be 

mixed together. 

* Herm- It is folubie in alcohol, and in fulphuric ether*. By 
$tdt. the firft of thefe properties we may feparate it from 

gum, and by the laft from extraft ; for extraft is in¬ 

foluble in fulphuric ether. When thefe folutions are 

evaporated the refin is obtained unaltered. If the fo- 

lution be fpread thin upon any body, it foon dries by 

the evaporation of the alcohol; the refin remains be¬ 

hind, and covers the body with a fmooth fhining tranf¬ 

parent coat, which cannot be waftied off by water. This 

procefs is called tvarni/hing, 
Refin is folubie alfo in volatile oils ; and thefe folu¬ 

tions are often ufed likewife in varriiihing. 
Refin is fcarcely acted upon by acids. Alkalies 

combine with it, but the combination is not eafily ef¬ 

fected. 
When refin is heated it readily melts ; and if the heat 

be inereafed it is volatilized, and burns with a white 

flame and ftrong fmell. When diftilled it yields much 

volatile oil, but fcarcely any acid. 
When volatile oils are expofed for fome time to the 

action of the atmofphere they acquire confiftency, and 

affume the properties of refins. During this change 

they abforb a quantity of oxygen from the air. Weft- 

rum put 30 grains of oil of turpentine into 40 cubic 

inches of oxy-muriatic acid gas. Heat was evolved, the 
oil gradually evaporated, and affumed the form of yel- 

f CrelVs low refin f. Thefe faCts render it probable that refin 
Annuity i. -g raere]y volatile oil combined with a quantity of oxy- 
1790. 1 

gen. 
To know whether any vegetable fubftance contains 

refin, we have only to pour fome fulphuric ether upon 

it in powder, and expofc the infufion to the light. If 

any refin be prefent the ether wiil affume a brown co- 

\YlermJladU l0ur J. 
ji The number of rtfins is confiderable. They differ 

Number of fr0m each other chiefly in colour, tafte, fmell, and cori- 

rdins. fiftency. Whether thefe refins be really different com¬ 

binations, or, as is molt likely, owe thefe differences to 

foreign ingredients, either combined with the refin, or 

mechanically mixed with it, is not at prefent known. 

Supel. Vol. II. Part II. 

BSTANCES. 
To deferibe each refin feparately wodld be to little pur- 
pofe, as fcarcely any thing is known of them except 

their general properties as refins. The following is a 

lift of the principal. The reader will find an account 

of the manner of obtaining them, and of their ufes, by 

confulting the name of each in the Encyclopedia. 

1. Common refin, 

2. Turpentine, 
3. Pitch, 

4. Galipot, 

5. Elemi, 

6. Maftic, 

7. Sandarac, 

8. Guiacum, 

9. Labdauum, 

10. Dragon’s blood, 

11. Copaiba. 

5* 
There are three vegetable fubftances which have Balfams. 

been denominated balfams by fome of the later French 

writers. They appear to confift of refin, or volatile oil 

combined with benzoic acid- Thefe fubftances are, 

benzoin, balfam of Tolu, and ftorax. For an account of 

them we refer to the Encyclopedia. ^ 
Many vegetable fubftances occur in medicine which Oum rc- 

confift chiefly of a mixture of gum and refin. Thefe fins, 

fubftances, of courfe, have a number of the properties 

both of gums and refins. For this reafon they have 

been denominated gum ref ns. The following are the 

ruoft important of thefe fubftances : 
Olibanum, Aloes, 

Galbanum, Myrrh, 

Scammony, Ammoniac, 

Afafoetida, Opium. 

For an account of them we refer to the Encyclopedia, 

Sect. XII. Of Caoutchouc. 

$4 
About the beginning of the 18th century a fub-Difcovery 

ftance, called caoutchouc, was brought as a curioiityof caout- , 

from America. It was foft, wonderfully elaftic, andchouc' 

very combuftible. The pieces of it that came to Eu¬ 

rope were ufually in the fliape of bottles, birds, &c. 

This fubftance is very much ufed in rubbing out the 

marks made upon paper by a black lead pencil ; and 

therefore in this country it is often called Indian rub¬ 

ber, Nothing was known of its production, except that 

it was obtained from a tree, till the French academici¬ 

ans went to South America in 1735 to meafure a de¬ 
gree of the meridian. Mr de la Condamine fent an ac¬ 

count of it to the French Academy in the year 1736. 

He told them, that there grew in the province of Ef- 

meraldas, in Brazil, a tree, called by the natives Hheye ; 

that from this tree there flowed a milky juice, which, 

when infpiffated, was caoutchouc, Don Pedro Maldo¬ 

nado, who accompanied the French academicians, found 

the fame tree on the banks of the Maragnon ; but he 

died foon after, and his papers were never publilhed. Mr 

Frefnau, after a very laborious fear eh, difeovered the 

fame tree in Cayenne. FI is account of it was read to 

the French Academy in 1751. .35 
It is now known that there are at lead two trees in Plants con- 

South America from which caoutchouc may be obtain-tiinwg it. 

ed, the Hasvea Caoutchouc and the Jatropha Elaftica ; 

and it is exceedingly* probable that it is extracted alfo 

from other fpecies of Hsevea and Jatropha. Several 

trees likewife which grow in the Eaft Indies yield ca¬ 

outchouc ; the principal of thefe are, the Ficus Indica, * Afiatic 1 

the Artocarpus Integrifolia, and the Ureeola Elaftica ; ^efearchesi 

a plant difeovered by Mr Howifon, and firft deicribed v*(6?* 

and named by Dr Roxburgh *. edition? 
3 Z When 
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When any of thefe plants is pundured, there exfudes 

from it a milky juice, which, when expofed to the air, 

gradually lets fall a concrete fubftance, which *3 caout¬ 

chouc. 
If oxy-muriatic acid be poured into the milky juice, 

the caoutchouc precipitates immediately, and, at the 

fame time, the acid lofes its peculiar odour. This ren- 

ders it probable that the formation of the caoutchouc 

is owing to its bafis abforbing oxygen *. If the milky 

juice be confined in a glafs vefTel containing common 

air, it gradually abforbs oxgen, and a pellicle of caout¬ 
chouc appears on its furface f. 

Caoutchouc was no fooner known than it drew the 

attention of philofophers, Its fingular properties pro- 

mifed that it would be exceedingly ufeful in the arts, 

provided any method could be fallen upon to mould it 

into the various inftruments for which it feemed pecu¬ 

liarly adapted. Meffrs de la Condimine and Frefnau 

had mentioned fome of its properties; but Macquer 

was the firft perfon who undertook to examine it with 

attention. His experiments were publifhed in the me¬ 

moirs of the French Academy for the year 1768. 

They threw a good deal of light on the fubjed ; but 

Macquer fell into fome miftakes, which were pointed 

out by Mr Berniard, who publifhed an admirable paper 

on caoutchouc in the 17th volume of thz Journal de 

Phyfique. To this paper we are indebted for the greater 

number of faffs at prefent known refpeding caout¬ 

chouc. Mr Groffart and Mr Fourcroy have likewife 

added confiderably to our knowledge of this fingular 

fubftance ; both of their treatifes have been publifhed in 

the nth volume of the Annales de Cbemie. 

Caoutchouc, when pure, is of a white colour (c), and 

without either tafte or fmellj. The blackifh colour 

of the caoutchouc of commerce is owing to the method 

employed in drying it after it has been fpread upon 

moulds. The ufual way is to fpread a thin coat of the 

milky juice upon the mould, and then to dry it by expo- 

fing it to fmoke; ^afterwards another coat is fpread on, 

which is dried in the fame way. Thus the caoutchouc 

of commerce confifts of numerous layers of pure caout¬ 

chouc alternating with as many layers of foot. 

Caoutchouc is foft and pliable like leather. It is 

exceedingly elaftic and adhefive ; fo that it may be for¬ 

cibly ftretched out much beyond its ufual length, and 

inftantly recover its former bulk when the force is with¬ 

drawn. It cannot be broken without very confiderable 

force. 

It is not altered by expofure to the air ; it is per- 

fedly infoluble in water : but if boiled for fome time 

its edges become fomewhat tranfparent, owing undoubt¬ 

edly to the water carrying off the foot ; and fo foft, 

that when two of them are preffed and kept together 

for fome time, they adhere as clofely as if they formed 

one piece. By this contrivance pieces of caoutchouc 

may be foldered together, and thus made to affume 
whatever fhape we pleafe 

Caoutchouc is infoluble in alcohol. This property 

was difeovered very early, and fully confirmed by the 

experiments of Mr Macquer. The alcohol, however, 

renders it colourlefs. 

Caoutchouc is foluble in ether. This property was 

chouc. 

1 * Ann. de 
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firft pointed out by Masquer. Berniard, on the con- Caout- 

trary, found that caoutchouc was fcarcely foluble at all 

in fulphuric ether, which was the ether ufed by*Mac- 

qner, and that even nitric ether was but an imperfect 

folvent, The difference in the refults of thefe two 

chemifts was very fingular; both were remarkable for 

their accuracy, and both were too well acquainted with 

the fubjed to be eafiiy miffed. The matter was firft 

cleared up by Mr Cavallo. He found that ether, when 

newly prepared, feldom or never diffolved caoutchouc 

completely ; but if the precaution was taken to walk 

the ether previoufly in water, it afterwards diffolved 

caoutchouc with facility. Mr Groffart tried this ex¬ 

periment, and found it accurate *. It is evident from 1 

this that thefe chemifts had employed ether in different Cbim. xi. 

ftates. The wafhing of ether has two effeds. It deprives *47- 

it of a little acid with which it is often impregnated, 

and it adds to it about one-tenth of water, which re¬ 

mains combined with it. 

When the ether is evaporated, the caoutchouc is ob¬ 

tained unaltered. Caoutchouc, therefore, diffolved in 

ether, may be employed to make inftruments of diffe¬ 

rent kinds, juft as the milky juice pf the hasvea ; but 

this method would be a great deal too expenfive for 

common ufe. 

Caoutchouc is foluble in volatile oilsf ; but, in ge¬ 

neral, when thefe oils are evaporated, it remains fome- f Berniard* 

what glutinous, and therefore is fcarcely proper for 

thofe ufes to which, before its folution, it was fo admi¬ 

rably adapted. 

It is infoluble in alkalies J. The acids ad upon it Acids and 
with more or lefs violence according to their nature, alkalies. 
Sulphuric acid decompofes it completely, charcoal pre-J/d. 

cipitates, and part of the acid is converted into ful- 

phurous acid. Nitric acid converts it into a yellow 

fubftance, analogous to fuberic acid. Muriatic acid does 

not affed it §. The other acids have not been tried. ^ ^ 

Fabroni has difeovered, that redified petroleum dif- ^ 

folves it, and leaves it unaltered when evaporated ||. g Ibid. 195. 
When expofed to heat it readily melts ; but it never and xii. 13 d, 

afterwards recovers its properties, but continues always 

of the confidence of tar. It burns very readily with a 

bright white flame, and diffufes a fetid odour. In thofe 

countries where it is produced, it is often ufed by way 

of candle. 
When diflilled, it gives out ammonia ^[. It is evi-^ 

dent from this, and from the effed of fulphuric and Ann.de 

nitric acid upon it, that it is compofed of carbon, hy- Cbim. xi. 

drogen, azot, and oxygen; but the manner in which 

they are combined is unknown. 

When treated with nitric acid, there came over 

azotic gas, carbonic acid gas, prullic acid gas; and 

60 
Oils, 

62 
Heat, 

* ^ Fourcroy 1 

oxalic acid was formed *. * Ibid. 
It feems to exift in a great variety of plants; but is , 

ufually confounded with the other ingredients. It niayHowtofe- 

be feparated from refins by means of alcohol. It mayparate it 

be extraded from the different fpecies of mijletoe by frorn plants 

water, with which, in the fluid ftate in which it exifts 

in thefe plants, it readily combines. When mixed with, 

gum or extrad, it may be feparated by the following 

procefs: Digeft a part of the plant containing it firft 

in water and then in alcohol, till all the fubftances fo¬ 

luble 

(c) Mr De Fourcroy fays, that blackifli brown is the natural colour of caoutchouc. But we have feen fome 

lieces of it from the Eaft Indies, which had been allowed to infpiffate in the open air : They were white, witb jyivv.v-o yj* u mV- JUJUitD, wjuini uau ytui anuvvtu iu luipmau, 111 luc 

a flight call ofiyellow, and had very much the appearance and.feel of white foajv 
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*S 
Its proper¬ 
ties. 

Chap. I. Vegetable 
Wax. luble in thefe liquids be extra&ed. Dry the refiduum, 

and digeft it in five times its weight of re&ified petro¬ 

leum. Exprefs the liquid part by fqueezing the fub¬ 

ftance in a linen cloth. Let this liquid remain feveral 

days to fettle, then decant off the clear liquid part, 

mix it with a third part of water and diftil, the caout- 

* fferrtjfadtychouc remains behind *. 

ffjL Sect. XIII. Of Wax. 

ui. 372» The upper furface of the leaves of many trees is co¬ 

vered with a varnifh of wax. This varnifh may be fe- 

parated and obtained in a (late of purity by the follow- 

64 i°g procei*s* 
Wax a ve- Digeft the bruifed leaves, firft in water and then in 

getablepro-alcohol, till every part of them which is foluble in thefe 
du&ion. liquids be extra&ed. Then mix the refiduum with fix 

times its weight of a folution of pure ammonia, and, 

after fufftcient maceration, decant off the folution, liker 

it, and drop into it, while it is inceffantly ftirred, dilu¬ 

ted fulphuric acid, till more be added than is fufficient 

to faturate the alkali. The wax precipitates in the 

form of a yellow powder. It fhould be carefully vvafh- 

ed with water, and then melted over a gentle fire f. 

Mr Tingry firft difcovered that this varnifh polieffed 

\Enc.Mdh.all the properties of bees wax\. Wax then is a vege- 
Forets et table product. The bees extract it unaltered from the 
Bs>isyU 100. leaves of trees and other vegetable fub'ftances which con¬ 

tain it. They feem, however, to mi* it with fome of 

the pollen of flowers. 
Wax, when pure, is of a whitifh colour, it is defti- 

tute of tafte, and has fcarcely any fmell. Bees wax in¬ 

deed has a pretty ftrong aromatic fmell; but this feems 

chiefly owing to fome fubftance with which it is mix¬ 

ed ; for it difappears almoft completely by expofing the 

wax, drawn out into thin ribands, for fome time to the 

atmofphere. By this proofs alfo, which is called 

bleaching, the yellow colour of the wax difappears, and 

it becomes very white. Bleached wax is not affe&ed 

by the air §. 
Wax is infoluble in water and m alcohol. It com¬ 

bines readily with alkalies, and forms with them a foap 

which is foluble in water ||. 
Punic wax, which the ancients employed in painting 

in encauflo, is a foap compofed of twenty parts of wax 

and one of foda *. Its compofltion was afeertained by 

Mr Lorgnaf. 
Sulphuric and nitric acids decompofe wax complete¬ 

ly ; oxy-muriatic acid bleaches it inftantaneoufly. 

Wax combines readily with oils, and forms with 

them a fubftance of greater or lefs confiftency accord¬ 

ing to the quantity of oil. This compofltion, which 

is known by the name of cerate, is much employed by 

furgeons. 
When heat is applied to wax it becomes foft ; and 

at the temperature of 1420, if unbleached, or of 1550 

if bleached j;, it melts into a colourlefs tranfparent 

fluid, which concretes again, and refumes its former ap¬ 

pearance as the temperature diminifhes. If the heat be 

{till farther increafed, the wax boils and evaporates; and 

if a red heat be applied to the vapour, it takes fire and 

burns with a bright flame. It is this property which 

renders wax fo ufeful for making candles. 
Mr Lavoifier, by means of the apparatus deferibed 

in the article Chemistry, Sufpl. 00353. contrived to 

burn wax in oxygen gas. The quantity of wax con¬ 
sumed was 21.9 grains. The oxygen gas employed ia 

SUBSTANCES. 
confnming that quantity amounted to 66.5J grains. 

Confequently the fubftances confumed amounted to 

88.45 grains. After the combuftion there were found 

in the glafs veffel 62.58 grains of carbonic acid, and a 

quantity of water, which was fuppofed to amount to 

25.87 grains. Thefe were the only produ&s. 

Now 62.58 grains of carbonic acid gas contain 

4456 of oxy. and i8.ox of carb ; and 25.87 gr. of water cor'ai# 
2j.99 of oxy. and '3.88 of hydro. 

66.55 21 *9° 

Confequently 2 1.9 parts of wax are compofed of 18.02 

of carbon, and 3.88 of hydrogen. And too parts of 

wax are compofed of 82.28 carbon, 
17.72 hydrogen, 
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100.00 * * iMVofcr, 
If wax be diftilled with a heat greater than 212°, Jour, de 

there comes over a little water, fome febacic acid, uPbyf.ixn* 

little very fluid and odorous oil: the oil, as the diftilla¬ 

tion advances, becomes thicker and thicker, till at laft. 

it is of the confiftency of butter, and for this reafon has 

been called butter of wax. There remains in the retort 

a fmall quantity of coal, which is not eafily reduced to 
afhes. When the butter of wax is repeatedly diftilled 

it becomes very fluid, and affumes tire properties of vo¬ 

latile oil +. 1 Mem. Par, 
Sect. XIV. Of the Woody Fibre. 170*.* & 

All trees, and moll other plants, contain a parti-. 

cular fubftance, well known by the name of wood. If 

a piece of wood be well dried, and digefted, firft in a 
fufficient quantity of water, and then of alcohol, to ex- 

trad from it all the fubftances foluble in thefe liquids, 

there remains behind only the woody fibre. 67 
This fubftance, which conftitutes the bafis of wood, Propertie» 

is compofed of longitudinal fibres, eaiily fubdivided in-of wood, 

to a number of fmaller fibres. It is fomewhat tranfpa¬ 

rent; is perfe&ly taftelefs; has no fmell; and is not al¬ 

tered by expofure to the atmofphere. 
It is infoluble in water and in alcohol; but foluble in 

alkalies. The mineral acids decompofe it. When diftil¬ 

led it yields, in all probability, pyrolignous acid. When 

burnt with a fmothered fire it leaves behind it a conii- 

derable quantity of charcoal. 
It is precipitated from alkalies unaltered by acidsj. t Fourcroy* 

By nitric acid Fourcroy concerted the refiduum of 

quinquina, which does not feem to differ from the 

woody fibre, into oxalic acid ; at the fame time there ^ 

was a little citric acid formed, and a very fmall quail- lttanalyfij| 

tity of malic and acetous acids. Some azotic gas alfo 

was difengaged. By this procefs he obtained from 100 

parts of woody fibre 
56.250 oxalic acid, 

* 3.905 citric acid, 

0.388 malic acid, 

0.486 acetous acid, 

0.867 azotic gas, 

8.330 carbonat of lime. 

70.226 

32.031 refiduum. 

102.257 
There was likewife a quantity of carbonic acid gas 

difengaged* the weight of which was unknown. This 
3 Z 2 increafc 
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increafe of weight in the product was evidently owing 

to the oxygen derived from the nitric acid'1. 

When diddled in a retort, ico parts yield the fob 

lowing products : 
26*65 of a yellow liquid, containing alcohol, and acid 

which had the fmell of pyronjucous. 

6.977 of concrete oil, mollly foluble in alcohol. 

22.995 charcoal j in the retort. 
3.567 carbonat or lime j 

60. r 59 

39.841 gas, half carbonic 

drogen. 

acid, half carbonated by* 

Uid.xxi. 

♦ Ibid. 151. lOO.OOO*. 
Thefe fa&s (hew 11s, that the. woody fibre is corapo- 

fed of oxygen, carbon, hydrogen, azot, and lime. Mr 

Chaptal fuppofes that mucilage differs from woody 

fibre merely in containing lefs oxygen. We are cer¬ 

tain at lead that mucilage or gum is compofed of the 

fame ingredients ; and Mr Chaptal has fhewn, that the 

juices of plants are partly converted into woody fibre by 

oxy-muriatic acid, which imparts to them oxygenf. 

Thefe juices contain both gum and refin : after the 

formation of the woody fibre the refin is dill unaltered. 

This gives a good deal of probability to his opinion. 

Sect. XV. Of Acids. 

The acids found ready formed in vegetables are the 
following : 

1. Oxalic, 5. Gallic, 

2. Tartarous, 6. Benzoic, 

3. Citric, 7. Phofphoric. 

4. Malic, 

Sometimes a'lfo the fulphuric, nitric, and muriatic 

acids occur in vegetables, combined with alkalies or 

earths, but never except in very minute quantities. 

1. Oxalic acid is eaiily dete&ed and didinguifhed by 

the following properties: It decompofes all calcareous 

falts, and forms with lime a fait infoluble in water. It 

readily crydailizes. Its crydals are quadrilateral prifms. 
It is totally dedroyed by heat. 

Oxalic acid was fird dete&ed in vegetables by Mr 

Scheele. It has been difeovered in the following plants: 

The leaves of the oxalis acetofellaf. 
oxalis corniculata. 

The root of rhubarb^. 
The leaves of the geranium acidumij. 

2. Tartarous acid is known by the following proper¬ 

ties : When a little potafs is cautioufly dropt into a folu- 

tion containing it, common tartar is formed, and precipi¬ 

tates to the bottom. Tartarous acid does not decompofe 

the fulphat, nitrat, or mUriat of lime. Tartrite of lime 

is foluble in water. Tartarous acid crydailizes. Its 

crydals are long (lender prifms. It is dedroyed by heat. 

Tartarous acid has been found in the following vege¬ 

table fubdances : 

The pulp of the tamarind*. 

The juice of grapes. 
Mulberriesf. 

Rumex acetofa, forrel\. 

Rhus coriaria, fumach\. 

Rheum rhaponticum||. 
Agave Americana^. 

The roots of triticum repensf. 

Leontodon taraxicumj*. 
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3. Citric acid is didinguifhed by the following pro- Acids, 

perties : It does not form tartar wheu potafs is added *■—v— 

to it. With lime it forms a fait infoluble in water, ?l . 

which is decompofed by fulphuric, nitric, and muriatic Utnc aci(*’ 
acids. It readily crydailizes. It is dedroyed by heat. 

C'tric acid has been found unmixed with other acids 

in the following vegetable fubdances* : * Scheele, 
The juice of oranges and lemons. -Crell's ^W, 

The berries of vaeciniuin oxycoccos, cranberry. Tran if ^ 

— vitis idaea, red <whortle berry. 
Prunus pad 11s, birdcherry. 

Solanum dulcamara, mghtjhade. 
Rofa C3nina, hip. 

It occurs mixed with other acids in many other fruits. 72 

4. Malic acid is known by the following properties : acid, 

It forms with lime a fait foluble in water, which is de¬ 

compofed by citric acid. It does not form tartar with 

potafs. It is incrydallizable. Heat dedroys it. 

Malic acid has been found, by Scheelef, in the fruits t dhid. 

of the following plants, which contain no other acid: 
Apples. 

Berberis vulgaris, barberry. 

Prunus domedica, plum. 
-fpinofdyjloe. 

Sambucus nigra, elder. 

Sorbus aucuparia, roan or fervlce. ^ 

In the following fruits he found nearly an equal quan-Malic and 
tity of malic and citric acidsj. citric. 

Ribes groffularia, goofeberry. 1 Bid. 

- rubrum, currants. 

Vaccinium myrtillus, bleaberry, 
Crategus aria, beam. 

Prunus cerafus, cherry. 

Fragaria vefca, Jlrawberry. 

Rubus chamaemorus, cloudberries, evrochs. 
-id as us, rafpberry. 

Malic acid lias alfo been found in the agave ameri-§ Hoffman 

cana<J, and in the pulp of tamarinds||. In the fird o{of Weimar. 

thefe it is mixed with tartarous acid ; in the fecond with^3"?"^"** 

tartarous and citric acids. CMmv 

5. Gallic acid is known by the following properties : 92. 

With the brown oxide of iron it produces a black co¬ 

lour. It is. cry dallizable. Heat dedroys it.- It has Gallic acid, 
been found in a great number of plants, chiefly in the 

bark.—The following table, drawn up by Mr Biggin* ; * Nicfol- 

will ferve to (hew the relative proportions of this acid^"/.?6*r* 
in different plants: 

7 Sallow 

8 Mountain a(li 
6 Poplar 

7 Hazel 

8 Adi . - 

4 Spanifh chefnut 

8 Smooth oak 

Elm 

Oak cut in winter 

Horfe chefnut 

Beech 

Willow (boughs) 
Elder 

Plum tree 

Willow (trunk) 

Sycamore 

Birch 

Cherry tree 

8 
8 
8 

9 
10 

10 

10 
10 

nalj iii. 

394- 

JO 

*4 

9 Oak cut in fpring 

* 6 Huntingdon or Lei- 7 

4 ceder willow y 
8 Sumach 

6. Benzoic acid is didinguidied by its aromatic °d°ur>Benzo?c 
and its votality on the application of a very moderate acid, 
heat. It has been found hitherto only in three vege¬ 

table fubllances, to which the French chemids have 

confined the term balfam. Thefe three are, benzoin, 

balfam of tolu, and Jlorax. In thefe fubdances it feems 

to be combined with a refin, or fomething which has 

nearly the properties of a refin. 

7. Fhof. 
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Alkalies. 7. Phofphoric acid js eafily diftinguifhed from the 

former fix, for it is very fixed, and a violent heat does 

76 . not deftroy it as it does the others, 
phofphoric phofphoric acid has been found in different plants, 

but only in very fmall quantities ; it is almoft conftant- 
ly combined with lime. Meyer found it in the leaves 

• Enc.Meth. of many trees* ; Thuren found phofphat of lime in the 

Pbyficl,Vtr Aconitus Napellusf ; and Bergmann found it m all 

k'nds °f gralnt- 

CUmSi. Sect. XVI. Of Alkalies. 
308. 
| Bergmannj »pHE onjy alkalies found in plants are potafs and 

foda. Ammonia may indeed be obtained by diftilling 

many vegetable fubffances, but it is produced during 

the operation. One or other of thefe alkalies is found 

in every plant which has hitherto been examined. The 

quantity indeed is ufually very fmall. 

Proportion I. Potafs is found in almoft all plants which,&r<?w at 
of potafs in a diftance from the fea. It may be extracted by burn- 
plants. • the vegetable, waffling the affies in water, fikrating 

the water, and evaporating it to drynefs. It is in this 

manner that all the potafh of commerce is procured. 
The following table exhibits the quantity of aihes 

and potafs which may be extra&ed from ico parts of 

various plants: __ . 
1 Potafs. 

0.285 *(c) 

0.39* 

0.15343 
0.07481 

0.1254 

0.14572 
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Sallow 

Elm 

Oak 
Poplar 

Plornbeam 

Beech 

Fir - 
Vine branches 

Common nettle 

Common thiffle 

Fern - 
Cow thiffle 
Great river ruffi 

Feathered ruffi 

Stalks of turkey wheat 

Wormwood 

Fumitory 
Trifolium pratenfe 

Vetches 
Beans with their ftalks 

2.8 
2.36727 

i-35 i85 
1.23476 

1.1 283 

O.58432 

°‘34I33 
3-379 

10.67186 

4.04265 

5,00781 

30.5 

3- 85395 

4- 33593 
8.S6 
9-744 

21.9 

°-55* 
2.5033 
0.53734- 
0.6259 

1.96603 

0.72234 
0.50811 

1.75* 

7-3* 
7.9* 

0.078* 

2.75* 
2.0* 

4 Ann. de 
dim. xix. 

174. 

:ans wiin uicu M-aiiNo . 

In general, three times as much affies are obtained 

from fhrubs, and five times as much from herbs, as from 

trees. Equal weights of the branches of trees produce 

more afhes than the trunk, and the leaves more than 

the branches. Herbs arrived at maturity produce more 

affies than at any other time. Green vegetables pro- 

duce more affies than dryf. 
The fait which is obtained from plants does not coniitt 

wholly of potafs, there are other falts mixed with it 4 

thefe ufually are fulphat of potafs, muriat of potafs, 

fulphat of lime, phofphat of lime, &c. ; but thefe bear, 

in general, but a fmall proportion to the potafs. The 

affies conffft of potafs mixed with earths. . 
Some judgment may be formed of the quantity ot 

potafs which a plant contains from the quantity ot 

affies which it yields : but the above table 18 fufficient 

to ffiew us, that were we to truft to that we would often Earths. ^ 

be miffed. '-^—* 
2. Soda is found in almoft all the plants which grow Sod7a> 

in the fea, and in many of thofe which grow on the 

fliore. In general, the quantity of foda which plants 

contain bears a much greater proportion to their weight 

than the potafs does which is found in inland vege¬ 

tables. loo parts of the falfola foda, for inftance, yield 

19.921 of affies ; and thefe contain 1.992 parts of foda, 
fome of which, however, is combined with muriatic 

acid*. The plants from which the greater part of the 

foda, or barilha, as it is called, which is imported from cbim.whu 

Spain, is extracted, are the falfola fativa, and mwb.77, 

lata. 

Sect. XVII. Of Earths. 

The only earths hitherto found in plants are the four 

following ; lime^filica^ magnefia, alumina. ^ 
1. Lime is ufually the nioft abundant of the earths Lime# 

of plants, and the moft generally diffufed over the vege¬ 

table kingdom. Indeed, it is a very uncommon thing 

to find a plant entirely deftitute of lime : falfola foda is 

almoft the only one in which we know for certain that * ^ 

this earth does not exift*. 
2. Silica exifts alfo in many plants, particularly grades 

and equifetums. Mr Davy has afeertained, that it 

forms a part of the epidermis, or outermoft bark of tliefe 

plants; and that in fome of them almoft the whole epi¬ 

dermis is filica. 
Parts Silica. 

100 parts of the epid. of bonnet-cane yielded 90 

bamboo 7' -4 

(arundo phragm.) common reed 48.1 
ftalks of corn 6.5 

The concretions which are fometimes found in the 

bamboo cane have been afeertained by Mr Macie to be 

compofed of pure filica. ... 8V 
3. Magnefia does not exift fo generally in the vege- Magnefia. 

table kingdom as the two preceding earths. It has 

been found, however, in confiderable quantities in feve- 
ral fea plants, efpecially fucif. But the falfola foda f U ibid. 

contains a greater proportion of magnefia than any 311 

plant hitherto examined. Mr Vauquelin found that-' ’ 

loo parts of it contained J 7.929 of that eartlij. f 1M- * 
4. Alumina has only been found in very fmall quan. ^^ 

tities in plants. . r S3. 
The following table will (hew the quantity ol thele Prop irtina 

four earths which exift in feveral vegetables. of earth in 
100 parts of oak contain of earths 1.03* plant.. 

Beech - • 0.453+ * Watfin. 

Fir - - 0.003+ 
Turkey wheat - 7.11 + 

Sunflower - 3-72t i.ilh^Trly 
Vine branches - 2.85+ ** tr^' 

Box - - 2.674+ 

Willow - - 2-5'5+ 

Elm *0- - i-96t 

Afpin - * 1-1-46+ 

Fern * " 3-22It 
Wormwood -- 2*444$ ^ eii4 
Fumitory - 14.000$ 

hi 35. 

| Home. 

(c) Thofe marked * are 
from Kirwan, Irj/b Tranf. v. 164- - The reft from Perils, Ann. it Chim. 19. 178. 
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This table (hews us, that the quantity of earthy is 

greater in herbs than in trees. 

Bergman found all the four earths in every kind of 

grain which he analyfed *. 

Vauquelin found, that ICO parts of oat grain left 

3.1591 of refiduum. This refiduum is compofed of 
60.7 filica, 

39.3 phofphat. 

P<trt I, 
certainty into what fub, Vegera- 

t Uid. 15. 

u 
Three me ¬ 
tals found 
in plants. 
* Opufc. i. 
I06. 

f Phil. 
JMag. v. 

99- 

Simple fub- 
fiances con¬ 
tained ia 
plants. 

IOO.C f. 

When the whole of the avena fativa, however, (talk 

and feed together, are burnt, they leave a refiduum 
compofed of 55 filica, 

15 phofphat of lime, 

20 potafs, 

5 carbonat of lime. 

95, and a little oxide of iron 

This fhews us that the (talk contains feveral fubftan- 
ces not to be found in the grain. 

Sect. XVIII. Of Metjls. 

Several metallic fubftances have alfo been found in 
vegetables, but their quantity is exceedingly fmall ; fo 

fmall, indeed, that without very delicate experiments 
their prefence cannot even be detedted. 

The metals hitherto difeovered are iron, which is by 

far the moft common, manganefe, and gold. 

Scheele firft detected manganefe in vegetables *. 

Prouft found it in the afhes of the pine, calendula, 

vine, green oak, and fig-tree f. M. Sage has fhewn, 

that gold exifts in many plants. Iron exifts in mo£ 

plants. The afhes of fome fpecies of falfola contain a 
confiderable quantity of it. 

We have now taken a furvey of all the fubftances 

which have hitherto been obtained from vegetables ; 

by analyfing each of thefe, we come at laft to thofe 

bodies which we are at prefent obliged to confider as 

fimple, becaufe they have not yet been decompofed, 

and of which accordingly we mull fuppofe that vege¬ 

tables are ultimately compofed. Thefe bodies amount 
to 16, namely, 

Oxygen, 

2. Sulphur, 

3. Phofphorus 
4. Carbon, 

5. Hydrogen, 

6. Azot, 
7. Iron, 

8. Manganefe, 

9. Gold, 

10. Lime, 

11. Magnefia, 

1 2. Silica, 

13. Alumina, 

14. Potafs, 

15. Soda, 

16. Muriatic acid. 
But of thefe fubftances there are twelve which compofe 

but a very fmall proportion indeed of vegetables. Al- 

molt the whole of vegetable fubitances are compofed of 
four ingredients, namely, 

Carbon, Oxygen, 

Hydrogen, Azot. 

Of thefe the laft, namely azot, forms but a fmall pro¬ 

portion even of thofe vegetable fubitances of which it is 

a conliituent part, while into many it does not enter at 

all: So that, upon the whole, by far the greater part 

of vegetable fubitances is compofed of carbon, hydro¬ 

gen, and oxygen. We do not mention caloric and light, 

concerning the nature of which too little is known to 
'* • - *.■) tfLJ. - • a ' ■ 
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enable us to determine with 
fiances they enter. tion. 

The fubftances at prefent known to chemifts, which * 

they have not been hitherto able to decompofe, amount 

(omitting caloric and light) to 40. Sixteen of thefe 

exift in plants ; the other 24 belong exclufiveiy to the 

mineral kingdom : for it is a fadt, that no lubltance 

(we mean fimple fubftancej has been hitherto found in 

the animal kingdom which does not exift alfo in vege¬ 
tables. 

On the contrary, all the fimple fubitances at prefent 

known may be found in minerals. This indeed ought 

not to furprife us, if we recolledt, that the fpoils of ani¬ 

mals and vegetables, after they have undergone decom- 

pofition, are ultimately confounded with minerals, and 

confequenily arranged under the mineral kingdom. Be- 

fides, as vegetables draw all their food from the mineral 

kingdom, it would be abfurd to fuppofe that they con¬ 

tain fubftances which they could not have procured 

from minerals. It mult follow, therefore, of neceflity, 

that minerals contain all the fimple fubftances which ex¬ 

ift in this globe of our’s ; and that plants owe their di- 

verfity merely to different modifications of thofe prin¬ 

ciples which they imbibe from the foil. But it is im- 

pofiible to have any precife notions about a fubjedt fo 

intricate, without confidering with fome attention the 

ftrudture of vegetables, the food which they imbibe, 

and the changes which they produce on that food; 

Thefe enquiries fhall form the fubjedt of the next chap¬ 

ter ; in which we propofe to take a view of thofe phe¬ 

nomena of vegetation which are connedted with chemi- 

ftry, or which may be elucidated by the application of 

the principles of that fcience. 

Chap. II. Of Vegetation. 

We have now feen the different fubftances which are 

contained in plants ; but we have ftill to examine the 

manner in which thefe fubftances are produced, and to 

endeavour to trace the different proceffes which confti- 

tute vegetation. We muft warn our readers not to ex- 

pedt complete information in this chapter. The won¬ 

ders of the vegetable kingdom are ftill but very imper- 

fedtly explored ; many of the organs of plants are too 

minute for our fenfes; and fcarcely a fingle procefs can 
be completely traced. 

The multiplicity of operations continually going on phenome- 
in vegetables at the fame time, and the variety of diffe-na of vegc^ 

rent, and even oppofite fubftances, formed out of thetat*on very 
fame ingredients, and almoft in the fame place, altonifhnumeiolls* 

and confound us. The order, too, and the fkill with 

which every thing is condudled, are no lefs furprifing. 

No two operations clafh ; there is no difeord, no irregu¬ 

larity, no difturbance ; every objedt is gained, and eve¬ 

ry thing is ready for its intended purpofe. This is too 

wonderful to efcape our obfervation, and of too much 

importance not to claim our attention. Many philofo- 

phers, accordingly, diftinguifhed equally by their in- 

duftry and fegacity, have dedicated a great part of their 

lives to the ftudy of vegetation. But hitherto their fuc- 

cefs has not been equal to their exertions. No perfon 

has been able to detedt this agent, always fo bufy, and 

performing fuch wonders, or to difeover him at his ' 

work; nor have philofophers been^much more fortu¬ 

nate 
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Vegeta- natc in their attempts to ascertain the inftruments which 

he employs in his operations. A great variety, how- 

f ever, of curious and interefting fads, have been difco- 

vered. Thefe we fhall attempt in this chapter to col¬ 

led and arrange, to point out their dependence on 

each other, 3nd perhaps to deduce fuch confequences as 

obvioufly refult from their mptuai dependence. 

Plants arife 1 • Natural hiftorians have proved, by a very com- 
fromfeed. plete induction of fads, that all plants arife from feeds. 

The pretended exceptions have difappeared, one after 

another, as our knowledge of vegetables increafed : and 

now there remains fcarcely a fingle objedion entitled 

to the fmalleft regard. The late attempt of Girtan- 

*'Ann.de- ner * t0 revive the dodrine of equivocal generation, 
Cbim.xxxiv.deferves no attention whatever; becaufe his conclufions 

35. are abfolutely incompatible with the experiments of Mr 

Senebier upon the very fubftance on which his theory 

is founded. 
Seeds com- A s eed confifts of three parts; namely, the cotyk- 
pofed of dons, the radicle, and the plumula, which are dually in- 

three parts, clofed in a cover. 
If we take a garden bean, we may perceive each of 

thefe three parts with great eafe ; for this feed is of fo 

large a iize, that all its organs are exceedingly di- 

ftind. 
When wc ftrip ofiF the external coats of the bean, 

which are two, and of different degrees of thicknefs in 

different parts, we find that it eafily divides into two 

lobes, pretty nearly of the fame lizeand figure. Each 

of thefe lobes is called a cotyledon (fig. 1. a). The co¬ 

tyledons of the bean, then*, are two in number. 
Near that part of the lobes which is contiguous to 

what is called the eye of the bean, there is a fmall round 

white body (b), which comes out between the two 

lobes. This body is called the radicle. 
Attached to the radicle, there is another fmall round 

body (r), which lies between the cotyledons and 

wholly within them, fo that it cannot be fcen till they 

are feparated from each other. This body is called the 

plumula. 
The appearance and fhape of thefe three parts dif¬ 

fer very much in different feeds, but there is no feed 

which wants them. The figure and fize of the. feed 

depend chiefly upon the cotyledons. This is evident¬ 

ly the cafe with the bean, and it is fo with all other 

feeds. The number of cotyledons is different in diffe¬ 

rent feeds. Some feeds have only one cotyledon, as 

the feeds of wheat, oats, barley, and the whole tribe of 

graffes: fome have three ; others fix, as the feeds of the 

garden grafs ; but mofi; feeds, like the bean, have two 

cotyledons. 
2. When a feed is placed in a fituation favourable to 

vegetation, it very foon changes its appearance. The 

radicle is converted into a root, and finks into the earth; 

the plumula, on the other hand, rifes above the earth, 

and becomes the trunk or flem. When thefe changes 

take place, the feed is faid to germinate : the procefs it> 

felf has been called germination. Seeds do not germi¬ 

nate equally and indifferently in all places and feafons. 

Germination, therefore, is a procefs which does not de¬ 

pend upon the feed alone 5 fomething external muft alfo 

affe& it. 
3. It is a well known faft, that feeds will not ger 

9* 
Heat, 

they are kept perfe&ly dry, never vegetate at all, and 

yet their power of vegetating is not deflroyed. There 

are indeed fome apparent obje&ions to this ; potatoes, 

for inftance, and other bulbous bodies, germinate, tho* 

kept ever fo dry. But the reafon of this is, that thefe 

bodies (which are not feeds, though they refemble them 

in fome particulars) have a fufficient quantity of water 

within themfelves to give a beginning to germination. 

We may conclude, then, that no feed will germinate 

unlefs water has accefs to it. JVater, then, is effential 

to germination. Too much water, however, is no lefs 

prejudicial to moft feeds than none at all. The feeds 

of water plants, indeed, germinate and vegetate extreme¬ 

ly well in water ; but mofi: other feeds, if they are kept 

in water beyond a certain time, are rotted and deftroy- 

ed altogether. 

4. It is well known alfo, that feeds will not germi¬ 

nate, even though fupplied with water, provided the 

temperature be below a certain degree. No feed, for 

Inftance, on which the experiment has been tried, can 

be made to vegetate at or below the freezing point : 

yet this degree of cold does not injure the vegetating 

power of feeds; for many feeds will vegetate, as well as 

ever, after having been frozen, or after having been kept 

in frozen water. We may conclude, then, that a cer-* 

tain degree of heat is neceffary for the germination of 

feeds. And every fpecies of plants feems to have a de¬ 

gree peculiar to itfelf, at which its feeds begin to ger¬ 

minate ; for we find that almoft every feed has a pecu¬ 

liar feafon at which it begins to germinate, and this fea- 

fon varies always according to the temperature of the 

air. Mr Adanfon found that feeds, when fown at the 

fame time in France and in Senegal, always appeared 

fooner above ground in the latter country, where the 

climate is hotter, than in France §. §E/te.Mttk 
5. Seeds, although fupplied with moifture, and pla-Pbyjiol. Vi¬ 

ced in a proper temperature, will not germinate, pro-^* 

vided atmofpherical air be completely excluded from ^n(j 0Xy. 

them. Mr Ray found that grains of lettuce did not gen gas. 

germinate in the vacuum of an air-pump, but they be- 

to grow as foon as air was admitted to them f. f gan 
the fame 

Tran/, 
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Homberg made a number of experiments on u.t ^ 

fubjedl, which were publilhed in the Memoirs of the 

French Academy for the year 1693. He found, that 

the greater number of feeds which he tried refufed to 

vegetate in the vacuum of an air-pump. Some, how¬ 

ever, did germinate ; but Boyle, Mufchenbroek, and 

Boerhaave, who made experiments on the fame fubjeft 

in fucceftion, proved beyond a doubt that no plant ve¬ 

getates in the vacuum of an air-pump ; and that in thofe 

cafes in which Homberg's feeds germinated, the vacuum 

was far from perfedl, a quantity of air ftill remaining in 

the receiver. It follows, therefore, that no feed will 

germinate unlefs atmofpherical air, or fome air having 

the fame properties, have accefs to it. It is for this 

reafon that feeds will not germinate at a certain depth 

below the furface of the earth. 

Mr Scbeele found that beans would not germinate 

except oxygen gas were prefent 5 MrAchard after¬ 

wards proved, that oxygen gas is abfolutely neceffary 

for the germination of 'all feeds, and that no feed will 

germinate in azotic gas, or hydrogen gas, or carbonic. 

acid gas, unlefs thefe gafes contain a mixture of oxy¬ 

gen gas. Thefe experiments have’been confirmed by/ 
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t tlon,| , phers. It follows, therefore, that it is not the whole 

atmofpheric air, but merely the oxygen gas which it 

contains, that is neceffary for the germination of feeds. 

Injured by 6. Seeds do not germinate equally well when they 
the pre- are expofed to the light, and when they are kept in a 

r rhf dark P^ace 5 %ht therefore has fome effedl on germi- 
' nation. 

Mr Ingenlioufz found, that feeds always germinate 

* Expert- fatter in the dark than when expofed to the light *. 
mcefuries His experiments were repeated by Mr Sencbier with 

iTh™* eqU3l ^ucce^s t 5 an^ lt: vvas concluded, in confequence 
Thvfuo- their experiments, that light is injurious to germina- 

thimiqueyiii. Don. But the Abbe Bertholin, who diftinguiftied him- 

felf fo much by his labours to demonftrate the effedl of 

ele&ricity on vegetation, objcdled to the concluftons of 

thefe philofophers, and affirmed that the difference in 

the germination of feeds in the (hade and in the light 

was owing, not to the light itfelf, but to the difference of 

the moifture in the two tttuations ; the moifture eva¬ 

porating much fatter from the feeds in the light than 

from thofe in the fhade ; and he affirmed, that when 

precautions were taken to keep the feeds equally moift, 

thofe in the~fun germinated fooner than thofe in the 

tjcur.de fhade But when Mr Senebier repeated his former 

Pkyf 1789,experiments, and employed every poffible precaution to 
Decemb. enlure the equality of moifture in both lituations, he 

conftantly found the feeds in the fhade germinate foon- 

f Enc.Meth.Q_x than thofe in the light §. We may conclude, there- 

getizb 6~ f°rc> t^t light is injurious to germination ; and hence 
one reafon for covering feeds with the foil in which 

they are to grow. 

7. Thus we have feen that feeds will not germinate 

unlefs moifture, heat, and oxygen gas, be prefent ; and 

that they do not germinate well if they are expofed to 

the a&ion of light. Now, in what manner do thefe 

. fubftances affedt the feed ? What are the changes which 
they,produce? 

Phenome- We obferved before, that all feeds have one or more 
na ofger- cotyledons. Thefe cotyledons contain a quantity of fa- 

anmation. rinaceous matter, laid up on purpofe to fupply the em¬ 

bryo plant with food as footi as it begins to require it. 

This food, however, mutt undergo fome previous pre¬ 

paration, before it can be applied by the plant to the 

formation or completion of its organs. Now all the phe¬ 

nomena of germination, which we can perceive, confift 

in the chemical changes which are produced in that 

food, and the confequent developement of the organs of 
the plant. 

The coty- When a feed is placed in favourable eircumftances, it 
ledons pre- gradually imbibes moifture, and very foon after emits 
pare food, a quantity of carbonic acid gas, even though no oxy- 

* Gough, gen gas be prefent *. This feems to prove, as Mr 
March. ‘Cruickfhank has fuppofed, that fome of the water im- 
Mcm.Kv. bibed by the feed is decompoftd, that its oxygen com- 

Jhank Rolio ^‘mes Part °f the carbon of the farina, and goes off 
on Diabetes, ]*n the form of carbonic acid gas, while the hydrogen 
p.452. remains behind, and combines with the ingredients con¬ 

tained in the cotyledon. The firft part of germina¬ 

tion, then, confifts in diminiftiing the quantity of car¬ 

bon, and increafing the hydrogen of the farina. If no 

oxygen gas be prefent, the procefs Hops here, and no 

germination takes place. 

> But if oxygen gas be prefent, it is gradually abforb- 

£d and retained by the feed ; and at the fame time, the 

Parti, 
farina of the cotyledons affumes a fvveet tafte refembling Vegeta, 

fugar : it is therefore converted into fugar, or fome tion* 

fuhftance analogous to it*. Farina, then, is chan- 

ged into fugar, by diminifhing its carbon, and aug¬ 

menting the proportion of its hydrogen and oxygen. 

This is precifely the procefs of malting, or of convert- 

ing grain into malt; during which it is-well known that 

there is a confiderable heat evolved ; fo much indeed, 

that in certain circumftanccs grain improperly kept has 

even taken fire. We may conclude from this, that du¬ 

ring the germination of feeds in the earth there is alfo 

an evolution of a confiderable portion of heat. This 

indeed might have been expedted, as it ufually happens 

when oxygen gas is abforbed. 

So far feems to be the work of chemiftry alone ; at 

leaft we have no right to conclude that any other agent 

interferes; ttnee hay, when it happens to imbibe moif¬ 

ture, exhibits nearly the fame proceffes. Carbonic acid 

gas is evolved, oxygen gas is abforbed, heat is pro¬ 

duced fo abundantly, that the hay often takes fire : at 

the fame time a quantity of fugar is formed. It is 

owing to a partial change of the fame kind that old 

hay generally taftes much fvveeter than new hay. Now 

we have no reafon to fuppofe that any agents peculiar 

to the vegetable kingdom refide in hay ; as all vegeta¬ 

tion, and all power of vegetating, are evidently de- 

Itroyed. _ .96 
But when the farina in the feeds of vegetables is com Which paf* 

verted into fugar, a number of veffels make their ap-fesmtothe 
pearance in the cotyledon. The reader will have ara(hclc» 

pretty diftindl notion of their diftribution, by infpedl- 

ing fig. 2. Thefe veffels may indeed be detedled in 

many feeds before germination commences, but they 

become much more diftindt after it has made fome pro- 

grefs. Branches from them have been demonftrated by 

Grew, Malpighi, and Hedwig, patting into the radicle, 

and diftributed through every part of it. Thefe evi¬ 

dently carry the nourifhmeut prepared in the cotyle¬ 

dons to the radicle ; for if the cotyledons be cut off 

even after the proceffes above deferibed are completed, 

germination, as Bonnet and Senebier afeertained by ex- 97 

periment, immediately ftops. The food therefore is And con- 

conveyed from the cotyledons into the radicle, the ra-vercs lt ,n** 

dicle increafes in ftze, affumes the form of a root, 

finks down into the earth, and foon becomes capable of 

extracting the nourifhment neceffary for the future 

growth of the plant. Even at this period, after the 

radicle has become a perfect root, the plant, as Senebier 

afeertained by experiment, ceafes to vegetate if the co¬ 

tyledons be cut oft'. They are ftill then abfolutely ne¬ 

ceftary for the vegetation of the plant. pg 

The cotyledons now affume the appearance of leaves, CotyleJons 

and appear above the ground, forming what are called^e.cc 

the feminal leaves of the plant. After this the plum 

gradually increafes in fize, rifes out of .the earth, and 

expands itfelf into branches and leaves. The feminal 

leaves, foon after this, decay and drop off, and the plant 

carries 011 all the proceffes of vegetation without their 

aflittance. 

Mr Eller attempted to fhew, that there is a veffel in 

feeds which paffes from the cotyledons to the plumula ; 

but later anatomifts have not been able to perceive any 

fuch veffel. Even Mr Hedwig, one of the moft pa- - 

tient, acute, and fuccefsful phrofophers that ever turn¬ 

ed their attention to the ftrudiure of vegetables, could 

never 
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Vegeta- never difeover any fuch veffel, although he traced the 

veffels of the cotyledons even through the radicle. As 

it does not appear, then, that there is any communica¬ 

tion between the cotyledons and the plumula, it muft 

follow that the nourishment paffes into the plumula from 

the radicle : and accordingly we fee, that the plumula 

does not begin to vegetate till the radicle has made 

Which pre-fonie progrefs. Since the plant ceafes to vegetate, 
pare the even after the radicle has been converted into a root, if 

the cotyledons be removed before'the plumula is deve¬ 

loped, it follows, that the radicle is infufficient of itfelf 

to* carry on the proceffes of vegetation, and that the 

cotyledons ftill continue to perform a part. Now we 

have feen already vvliat that part is : they prepare food 

for the nourifhment of the plant. The root, then, is 

of itfelf infufficient for this purpofe. When the coty¬ 

ledons affume the form of feminal leaves, it is evident 

that the nourifhment which was originally laid up in 

them for the fupport of the embryo plant is exhaufted, 

yet they ftill continue as neceffary as ever. They muft 

therefore receive the nourifhment which is imbibed by 

the root; they mufl produce fome changes on it, render 

it fu it able for the purpofes of vegetation, and then fend 

it back again to be tranfmitted to the plumula. 
After the plumula has acquired a certain fize, which 

muft be at leaft a line, if the cotyledons be cut off, the 

plant, as Mr Bonnet afeertained by a number of expe¬ 

riments, afterwards repeated with equal fuccefs by Mr 

Senebier, does not ceafe to vegetate, but it continues 

always' a mere pigmy : its fize, when compared with 

that of a plant whofe cotyledons are allowed to remain, 

*£«.Mi/i.be'ng°nly,as z,to 7,* , , , , , . 
Phyfiol. Ve- When the plumula has expanded completely into 

leaves, the cotyledons may be removed without injuring 

the plant, and they very foon decay of thenifelves. It 

appears, then, that this new office of the cotyledons is 

afterwards performed by that part of the plant which 

is above ground. 
Thus we have traced the phenomena of germination 

as far as they have been detedled. The fads are ob¬ 

vious ; but the manner in which they are produced is a 

profound fecret. We can neither explain how the food 

enters into the vefTels, how it is conveyed to the diffe¬ 

rent parts of the plant, how it is depofited in every or¬ 

gan, nor how it is employed to increafe the fize of the 

old parts, or to form new parts. Thefe phenomena 

are analogous to nothing in mechanics or chemiftry. 

He that attempts to explain them on the principles of 

thefe fciences, merely fubftitutes new meanings of words 

in (lead of old ones, and gives us no affiftance whatever 

in conceiving the proceffes themfelves. As the fub- 

ftances employed in vegetation are all material, it is evi¬ 

dent that they poffefs the properties of matter, and 

that they are arranged in the plant according to thefe 

laws. It follows, therefore, that all the changes which 

take place in the plant are produced according to the 

known laws of mechanics and chemiftry. This cannot 

be difputed: but it explains nothing ; for what we 

want to know is the agent that brings every particle of 

matter to its proper place, and enables the laws of che¬ 

miftry and mechanics to ad only in order to accomplifh 

a certain end. Who is the agent that ads according 

to this end ? To fay that it is chemiftry or mechanics, 

is to pervert thesufc of words, b or what are the laws 

of chemiftry and mechanics ? Are they not certain fixed 

•SurPL. Vol.II. Fart II. 
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and unalterable properties of matter ? Now, to fay that Vegera- 

a property of matter has an end in view, or that it ads tl0n* , 

in order to accomplifh fome defign, is a downright ab- 

furdity. There muft therefore be fome agent in all 

cafes of germination, which regulates and direds the 

mechanical and chemical proceffes, and which therefore 

is neither a mechanical nor chemical property. 

8. When the procefs of germination is accomplifhed, 

the plant is complete in all its parts, and capable of 

vegetating in a proper foil, for a time and with a vigour 
proportional to its nature. 10I 

Plants, as every body knows, are very various, and Plants com- 
of courfe the ftrudurc of each fpecies muft have manyPo(^of 

peculiarities. Trees have principally engaged the at- and** ith° 3 
tention of anatomifts, on account of their fize and 

the diftindnefs which they expeded to find in their 

parts. We (hall therefore take a tree as an inftance of 

the ftrudure of plants ; and we fhall do it the more 

readily, as the greater number of vegetables are provi¬ 

ded with analogous organs, dedicated to fimilar ufes. 

A tree is compofed of a root, a trunk, and branches ; 

the ftrudure of each of which is fo fimilar, that a ge¬ 

neral defeription of their component parts will be fuffi- 

cient. Each of them confifts of three parts, the barky 

the wood, and the pith. io* 
The bark is the outermoft part of the tree. It co- Bark, 

vers the whole plant from the extremity of the roots to 

the extremity of the branches. It is ufually of a green 

colour : if a branch of a tree be cut acrofs, the bark is 

eafily diftinguifhed from the reft of the branch by this 

colour. If we infped fuch a horizontal fedion with 

attention, we fhall perceive that the bark itfelf is com¬ 

pofed of three diftind bodies, which, with a little care, 

may be feparated from each other. The outermoft of 

thefe bodies is called the epidermis, the middlemoft is 

called the parenchyma, and the innermoft, or that next 

the wood, is called the cortical layers. *03 

The epidermis is a thin tranfparent. membrane, which Compofei 
covers all the outfide of the bark. It is pretty tough. °f spider- 

When infpeded with a microfcopc, it appears to be 1 

compofed of a number of (lender fibres crofting each 

other, and forming a kind of network. It feems even 

to confift of different thin retiform membranes, adhe¬ 

ring clofely together. This, at leaft, is the cafe with 

the epidermis of the birch, which Mr Duhamel fepara¬ 

ted into fix layers. The epidermis, when rubbed off, 

is reproduced. In old trees it cracks and decays, and 

new epidennes are fucceffively formed. This is the 

reafon that the trunks of many old trees have a rough 

furface. 104 

The parenchyma lies immediately below the epider- Parenchy- 

mis ; it is of a deep green colour, very tender, and fnc-ma> 

culent. When viewed with a microfcope, it feems to 

be compofed of fibres which crofs each other in every 

direction, like the fibres which compofe a hat. Both 

in it and the epidermis there are numberlefs interftices, 

which have been compared to fo many fmall bladders. 105 

The cortical layers form the innermoft part of the And cord- 

bark, or that which is next to the wood. They con-cal ia>er5« 

fift of feveral thin membranes, lying the one above the 

other; and their number appears to increafe with the 

age of the plant. Each of thefe layers is compofed of 

longitudinal fibres, which feparate and approach each 

other alternately, fo as to form a kind of network. The 

mefnes of this network correfpond in each of the lay- 
4 A ersj 
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ers ; and they become fmalier and fmaller in every lay¬ 

er as it approaches the wood. Fhtfe mefhes are filled 

with a green coloured cellular fubtlance, which has 

been compared by anatomifts to a number of bladders 

Jo6 adhering together, and communicating with each other. 

Wood com- The wood lies immediately under the bark, and 

pofed of forms by far the greatcfl part of the trunk and large 

branches of trees. It confills of concentric layers, the 

number of which in creates with the age oi the part. 

Each of thefe layers, as Mr Du Hamel afeertained, 

may be feparated into feveral thinner layers, and thefe 

are compofed chiefly of longitudinal fiores. Hence the 

reafon that wood may be much more eafily fplit afunder 

than cut acrofs. 
The wood, when we infpedl it with attention, is not, 

through its whole extent, the fame ; the part of it next 

the bark is much fofter and whiter, and more juicy 

,0- than the reft, and has for that reafon obtained a parti- 

Alburnum cular name : it has been called the alburnum or aubier. 
and perfe<5t The perfe£t wood is browner, and harder, and denier, 

wood> than the alburnum, and the layers increafe in .denfity 

the nearer they are to the centre. Sir John Hill gave 

to the innermoft layer of wood the name of corona, or 

rather he gave this name to a thin zone which, accord¬ 

ing to him, lies between the wood and the pith. 
The pith occupies the centre of the wood. It is a 

very fpongy body, containing a prodigious number of 

cells, which anatomifts have compared to bladders. In 

young ilioots it is very fucculent ; but it becomes dry 

as the plant advances, and at laft in the large trunks of 

many trees difappears altogether. 
The leaves are attached to the branches of plants 

by fhort footftalks. From thefe footftalks a number of 

fibres iffue, which ramify and communicate with each 

other in every part of the leaf, and form a very curious 

network. Thefe fibres may be obtained feparately, by 

keeping the leaf long in moifture. Every other part of 

it putrefies and falls off, or may eafily be rubbed off, 

and only the fibres remain, conftituting a fkeleton of the 

leaf. In every leaf there are two layers of thefe fibres, 

forming two diftindt fkeletons, which had conftituted 

the upper and under furface of the leaf. 
The whole leaf is coveied with the epidermis of the 

plant ; and this epidermis, as Sauffure has fhevvn, con¬ 

tains in it a great number of glands. The other parts 

of the bark may alfo be traced on many leaves ; at leaft 

Sauffure has fhewn, that the bark of leaves is compofed 

of two different layers. The interftices between the 

fibres of the leaf are filled up by a pulpy-like fubftance, 

to which the green colour of the leaf is owing. 

Such is a fhort description of the moft conspicuous 

parts of plants. A more minute account would have 

been foreign to the fubjed of the prefent article. 
9. Plants, after they have germinated, do not remain 

ftationary, but are continually increafing in fize. A 

tree, for inftance, evfcry feafon, adds conliderably to its 

former bulk. The root fends forth new fhoots, and the 

old ones become larger and thicker. The fame incre¬ 

ment takes place in the branches and the trunk. When 

we examine this increafe more minutely, we find that a 

new layer of wood, or rather of alburnum, has been 

added to the tree in every part, and this addition has 

been made juft under the bark. We find, too, that a 

layer of alburnum has affumed the appearance of per- 

fed wood. Beiides this addition of vegetable fibre, a 

no 
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great number of leaves have been produced; and the Vegeta- 

tree puts forth flowers, and forms feeds. t tlon* 

It is evident from all this, that a great deal of new 

matter is continually making its appearance in plants. Therefore 
Hence, lince it would be abfurd to fuppofe that they require 

create new matter, it mu ft follow that they receive it food* 

by fome channel or other. Plants, then, require food 

as well as animals. Now, what is this food, and whence 

do they derive it ? Thefe queftions can only be an- 

fwered by an attentive furvey of the fubftances which 

are contained in vegetables, and an examination of thofe 

fubftances which are neceffary for their vegetation. If 

we could fucceed completely, it would throw a great 

deal of light upon the nature of foils and of manures, 

and on fome of the moft important queftions on agricul¬ 

ture. But we are far indeed at prefent from being able 

to examine the fubjedl to the bottom. 111 

10. In the firft place, it is certain that plants will W*ter nc*K 

not vegetate without water; for whenever they are de-ce 

prived of it, they wither and die. Hence the well- 

known ufe of rains and dews, and the artificial watering 

of ground. We may conclude, then, that water is at 

leaft an effential part of the food of plants. 
But many plants grow in pure water; and therefore 

it may be queftioned whether water is not the only- 

food of' plants. This opinion was adopted very long 

ago, and numerous experiments have been made in or¬ 

der to demonftrate it. Indeed, it was the general opi¬ 

nion of the 17th century; and fome of the moft fuc- 

cefsful improvers of the phyfiology of plants, in the 

18th century, have embraced it. The moft zealous ad¬ 

vocates for it were, Van Helmont, Boyle, Bonnet, Du- 

hamel, and Tillet. T,3 
Van Helmont planted a willow which weighed 

pounds, in an earthen veffel filled with foil previoufly £o^ 0£ 

dried in an oven, and moiftened with rain water. ThispiantS; 

veffel he funk into the earth, and he watered his willow 

fometimes with rain, and fometimes with diftilled wa¬ 

ter. After five years it weighed 169^ lbs. and the 

earth in which it was planted, when again dried, was 

found to have loft only two ounces of its original 

weight. Here, it has been faid, was an incrcaie of 

1641b. and yet the only food of the willow was pure 

water ; therefore it follows that pure water is fufficient 

to afford nourifhment to plants. The infufiiciency of 

this experiment to decide the queftion was firft pcinted 

out by Bergman in 1773 *. He fhewed, from the ex-* 

periments of Margraff, that the rain water employed by ^ 

Van Helmont contained in it as much earth as could 

exift in the willow at the end of five years. For, ac¬ 

cording to the experiments of Margraff, 1 lb. of rain 

water contains 1 gr. of earth'}*. The growth of the t Opufe. H. 

willow, therefore, by no means proves that the earth 1S‘an I^- 

which plants contain has been formed out of water. 

Beiides, as Mr Kirwan lias remarked the earthen ^ 

veffel muft have often abforbed moifture, from the fur-V* 

rounding earth, impregnated with whatever fubftance 

that earth contained ; for unglazed earthen veffels, as 
Hales* and Tillet f have fhewn, readily tranfmit mo if- * Vegeta 

Stat. 1. 5. 

ture- . , „ , . \Mem. 
Hence it is evident that no conclufion whatever can paft 177$, 

be drawn from this experiment; for all the fubftances 298. 
which the willow contained* except water, may have been I,4 

derived from the rain water, the earth in the pot, and^^ * 

the moifture imbibed from the furrounding foil. 
Tin! 
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Chap. II. Vegetable S U 
Vegeta- The experiments of Duhamel and Tillet are equally 

inconclufive ; fo that it is impoflible from them to de¬ 

cide the quell ion, Whether water be the foie nourifh- 

nient of plants or not ?' We owe the folution of this 

difficulty to the experiments of Mr Haffenfratz, who 

pointed out the fallacy of thole juft mentioned. 
He analyfed the bulbous roots of hyacinths, in 

order to difcover the quantity of water, carbon, and 

hydrogen, which they contained; and by repeating 

the analyiis on a number of bulos, he dilcoveied 
how much of thefe ingredients was contained . in a 

given weight of the bulb. He analyfed alio kidney 

beans and crcfs feeds in the fame manner. Then he 
made a number of each of thefe vegetate in pure water, 

taking the precaution to weigh them beforehand, in 

order to afccrtain the precife quantity of carbon which 

they contained. The plants being then placed, fome 

within doors, and others in the open air, grew and 

flowered, but produced no feed. He afterwards dried 

them, collcding with care all their leaves and every 

other part which had dropt off during the courle of the 

vegetation. On fubmitting each plant to a chemical an¬ 

alysis, he found that the quantity of carbon, which it 
contained, was fomewhat lefs than the quantity which 

exifted in the bulb or the feed from which the plant * 

hadfprung*. 
Hence it follows irrefiftibly, that plants growing in 

pure water do not receive any increafe of carbon ; that 

the water merely ferves as a vehicle for the carbonaceous 

matter already prefent, and diffufes it thro the plant. 

Water, then, is not the foie food of plants ; for all plants 

during vegetation receive an increafe of carbonaceous 

matter, without which they cannot produce perted 

feeds, nor even continue to vegetate beyond a certain 

time ; and that time feems to be limited by the quanti¬ 

ty of carbonaceous matter contained in the bulb or the 

feed from which they grow, tor Duhamel found, that 

an oak which lie had raifed by water from an acorn, 

made lefs and lefs progrefs every year. We fee, too, 

that thofe bulbous rpots, fuch as hyacinths, tulips, &c. 

which are made to grow in water, unlefs they be planted 

in the earth every other year, refufe at laft to flower, 

and even to vegetate ; efpecially if they produce new 

bulbous roots annually, and the old ones decay. 
So far, indeed, is water from being the iole food of 

plants, that in general only a certain proportion of it is 

ferviceahle, too much being equally prejudicial to them 

as too little. Some plants, it is true, grow conftantly 

in water, and will not vegetate in any other fituation ; 

but the reft are entirely dcftroyed when kept lmmerled 

in that fluid beyond a certain time. Moil plants re¬ 

quire a certain degree of moifture, in order to vegetate 

well. This is one reafon why different foils are requi¬ 

red for different plants. Rice, for inftance, requnes a 

very wet foil: were we to fow it in the ground on 

which wheat grows luxurioufly, it would not fucceed ; 

and wheat, on the contrary, would rot in the rice 

ground. 
We ffiould, therefore, in choofing a foil proper for 

”5. 
A certain 
portion on¬ 
ly proper. 

BSTANCES. 
the plants which we mean to raife, corifider the quan¬ 

tity of moifture which is beft adapted for them, and^ 

choofe our foil accordingly* Now, the drynefs or moii- 

ture of a foil depends upon two things ; the nature and 

proportions of the earths which compofe it, and thg 

quantity of rain which falls upon^t. Every foil con¬ 

tains at leaft three earths, filica, lime, and alumina, and 

fometimes alfo magnefta. The filica is always in the 

ilate of fand. Now foils retain moifture longer or 

ihorter according to the* proportions of tliele earths. 

Thofe which contain the greateft quantity of fand re¬ 

tain it the fhorteit, and thofe which contain the great- 

eft quantity of alumina retain it longeft. The firft is 

a dry, the fecond a wet foil. Lime and magnefia 

are intermediate between thefe two extremes: they 

render a fandy foil more retentive of moifture, and 

diminifh the wetnefs of a clayey foil. It is evident, 

therefore, that, by mixing together proper proportions 

of thefe four earths, we may form a foil of any degree 

of drynefs and moifture that we pleaie. 
But whatever be the nature of the foil, its moifture 

muft depend in general upon the quantity of rain which 

falls. If no rain at all fell, a foil, however retentive of 

moifture it be, muft remain dry ; and if rain were very 

. frequently falling, the foil muft be open indeed, if it be 

not conftantly wet. The proportion of the different 

earths in a foil, therefore, muft depend upon the quan¬ 

tity of rain which falls. In a rainy country, the foil 

ought to be open ; in a dry country, it ought to be 

retentive of moifture. In the firft, there ought to be 

a greater proportion of fand ; in the fecond, of clay. 
1 i. Almott all plants grow in the earth, and every Earth ne- 

foil contains at leaft iilica, lime, alumina, and oftenCc * 

magneha. We have feen already, that one ule of thefe 

earths is to adminifter the proper quantity of water to 

the vegetables which grow in the foil. But as all plants 

contain earths as a part of their ingredients, is it not 

probable that earths alfo ferve as a food for plants Mt 

lias not yet indeed been fhewn, that,thofe plants which 

vegetate in pure water do not contain the. ufual quan¬ 

tity of earth ; but as earths are abfolutely neceffary for 

the perted vegetation of plants, as they are contained 

in all plants, and are even found in their juices, we can 

fcarcely doubt that they are adually imbibed, though 

only in fmall quantities (d). r*7 

12. We have feen in the laft chapter, that all plants Ant. lalts 

contain various faline iubftances ; and if we analyfe the 

moll fertile foils, and the richeft manures, we never find 

them deftitute of thefe fubftances. Hence it is pro¬ 

bable that different falts enter as ingredients into the 

food of plants. It is probable alfo, that every plant 

ahforhs particular kinds of falts. Thus fea plants yield 

foda by analyiis, while inland plants furniffi potafs. 

The potafs contained in plants has indeed been fuppo- 

fed to be the produce of vegetation ; but this has not % 

been proved in a fatisfadory manner. We find potafs 

in the very juices of plants, even more abundantly than 

in the vegetable fibres themfelves. But this fubjed i* 

{till buried in obicurity ; and indeed it is extremely dif- 

_____ 4 A 2 ficult 

it 6 

(D\ Mr Tennant has afeertained, that magnefia, when uncombined with carbonic acid gas, is injurious to corn 

when employed as a manure; and that lime, which contains a mixture of magnefia, likew.fe injures corn.- 

geeplTl Trlnf. 1799, p. 2. This important fad demonftrates, that earths are not mere vehicles for conveying 

water to plants. 
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ficult to make decifive experiments, on account of the 

very fmall quantity of potafs which moil plants con¬ 

tain. 

The phofphorus, too, and the iron, and other me¬ 

tals which are found in plants, are no doubt abforbed 

by them as a part of their food. We may fuppofe al- 

fo, that the fulphuric and muriatic acids, and perhaps 

even the nitric acid, when found in plants, are imbibed 

by them along with the reft of their aliment. 

Nothing is at prefent known concerning thofe faline 

fubftances which form an effential part of the food of 

plants ; though it has been long remarked that certain 

falts are ufeful as manures. 
Water, then, and earths, and perhaps alfo falts, 

Part I. 
exhaufted *. Here it is evident that the putrefied dung Vegeta- 

a&ed fooneft, and was fooneft -exhaufted. It follows, tion- 
from this, that carbon only a£ls as manure when in a 

* Ann. de 

Encyc. 

•3- _ 
form a part of the food of plants. But plants contain 

carbon, which cannot be derived from any of thefe ftfb- 

ftances ; confequently fome fubftance or other befides, 

which contains carbon, muft conftitute a part of the 

food of plants. 
Mr Giobert mixed together the four earths, filica, 

alumina, lime, magnefia, in the proper proportions, to 

conftitute a fertile foil; and after moiftening them with 

water, planted feveral vegetables in them ; but none of 

his plants grew well, till he moiftened his artificial foil 

with water from a dunghill *. Now it is certain, from 

MetL Phyf the experiments of Haflenfratz, that this water con- 
Veget. p. tains carbon ; for when evaporated, it conftantly left 

^tAnn de behind ^ a reflcfi,um of charcoal f. We know likewife, 

Cbfr*!xiv. ^rom a great variety of experiments, that all fertile foils 
56. contain a confiderable quantity of carbonaceous matter; 

for all of them, when expofed to heat, are fufceptible 

of partial combuftion, during which a quantity of car¬ 

bonic acid gas efcapes. Thus Fourcroy and Haffen- 

fratz found, that 9216 parts of fertile foil contained 

30$ parts of carbon, befides 279 parts of oil 5 which, 

from the analyfis of Lavoilier, we may fuppofe to con¬ 

tain about 22c parts of carbon. It follows, therefore, 

\ Encyc* from the experiments of thefe chemiftsj, that 9216 
Metb. Plyf. parts of foil contain 525 parts of carbon. But thefe 

yeget.-p, p216 parts of foil contained 806 parts of roots of ve- 

getables which were excluded from the analyfis ; con- 

fequently a fertile foil contains (exclufive of the roots 

of vegetables (about one-fixteenth of its weight of car¬ 

bon. 
But the carbon muft exift in the foil in a particular 

ftate of combination, otherwife it does not anfwer as 

food for plants : For inftance, powdered pitcoal, mixed 

with earths, is not found to ad, at leall immediately, 

as a manure; yet pitcoal contains a very great quantity 

of carbon. Farther, it appears, from the experiments 

of Mr Haflenfratz, that fubftances employed as ma- 

nures produce efteds in times proportioned to their de¬ 

gree of putrefadion ; thofe fubftances which are molt 

putrid producing the moft fpeedy efFeds, and of courfe 

fooneft lofing their efficacy. Having manured two 

pieces of the fame kind of foil, the one with a mixture 

of dung and ftraw highly putrefied, the other with the 

fame mixture newly made, and the ftraw almoft frefti, 

he obferved that, during the firft year, the plants which 

grew on the land manured with the putrefied dung pro¬ 

duced a much better crop than the other; but the fe- 

cond year (no new dung being added), the ground 

which had been manured with the unputrefied dung 

produced the beft crop ; the fame thing took place 

the third year; after which, both feemed to be equally 

119 
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particular ftate of combination; and this ftate, what- Cbim.xiv. 
ever it may be, is evidently produced by putrefa&ion.57. 

Another experiment of the fame chemift renders this 

truth ft ill more evident. He allowed fhavings of wood 

to remain for about ten months in a moill place till 

they began to putrefy, and then fpread them over a 

piece of ground by way of manure. The firft two 

years this piece of ground produced nothing more than 

others which had not been manured at all ; the third 
year is was better, the fourth year ftill better, the 

fifth year it reached its maximum of fertility ; after 

which it declined conftantly till the ninth, when it was 

quite exhaufted f. Here the effeft of the manure evi-f ibid. p# 

dently depended upon its progrefs in putrefadion. 58- 

Now what is the particular ftate into which carbon 

muft be reduced before it be fit for the food of plants ?^ein wa- 
This fubjed has never been examined with attention ;ter. 

the different combinations of carbon having been in a 

great meafure overlooked. And yet it is evident, that 

it is only by an accurate examination of thefe combi¬ 

nations, and a thorough analyfis of manures, in order 

to difeover what particular combinations of carbon exift 

in them, and in what the moft efficacious manures dif¬ 

fer from the reft, that we can exped to throw complete 

light upon the nature and ufe of manures, one of the 

moft important fubjeds to which the farmer can dired 

his attention. We know, from the experiments of Mr 

Haflenfratz, that all thofe manures which ad with effi¬ 

cacy and celerity contain carbon in fuch a ftate of com¬ 

bination, that it is foluble in water, and that the effi¬ 

cacy of the manure is proportional to the quantity of 

carbon fo foluble. He found that all efficacious ma¬ 

nures gave a brown colour to water, and that the water 

fo coloured, when evaporated, left a refiduum, which 

confifted in a great meafure of carbon *. He obferved, * ^ 

too, that the foil which gives the deepeft colour to wa-^ 1 ***' 

ter, or which contains the greateft quantity of carbon 

foluble in water, is, other things being the fame, the 
moft fertile. 

This is not, however, to be underftood without limi¬ 

tation ; for it is well known that if we employ excef- 

five quantities of manure, we injure vegetation inilead 

of promoting it. This is the reafon that plants will 

not, as Mr Duhamel found by experiment, vegetate in 

faturated folutions of dung j-. ^ 

One of the combinations of carbon which is foluble [748. 

in water, and with which we are beft acquainted, is car- 121 
bonic acid gas. It has been fuppofed by many philo-T^s ftate 

fophers, particularly by Mr Senebier, that this gas, acid°~ 

folved in water, fupplies plants with a great part of gas; 

their carbon. But Mr Haflenfratz, on making the ex¬ 

periment, found that the plants which he raifed in wa¬ 

ter, impregnated with carbonic acid gas, differed in no 

refped from thofe which grew in pure water, and did 

not contain a particle of carbon which had not exifted 

in the feeds from which they fprung £. This experi- f Ann, de 

ment proves, that carbonic acid gas, diffolved in water, Cbim. xiii. 

does not ferve as food for plants. It appears, however, 320, 

from the experiments of Ruckert, that when plants 

growing in foil are watered daily with water impregna- 

ted with carbonic acid gas, they vegetate fafter than Though 

when this watering is omitted. He planted two beans that gaa 
is ufeiuL 
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in pots of equal dimenfions, filled with garden mould. 

One of thefe was watered almoft daily with diftilled wa¬ 

ter, the other with water, every ounce of which was 
impregnated with half a cubic inch of carbonic acid 

gas. Both were placed in the open air, but in a fitua- 

tion where they were fecure from rain. The bean treat¬ 

ed with the water impregnated with carbonic acid gas 

appeared above ground nine days before the other, and 

produced 25 beans; whereas the other produced only 

1 5 The fame experiment was tried on other plants 

with equal fuccefs f. This (hews us that carbonic acid 

gas is fomehow or other ufeful to plants when they ve¬ 

getate in mould ; but it gives us no information about 

its mode of adling. Some foils, we know, are capable 

of decompofing it ; for fome foils contain the green 

oxide of iron : and Gadolin has proved, that fucli fods 

* UU have the property of decompofing carbonic acid gas . 

j7oi,i J3-Indeed almoft all foils contain iron, cither in the tote 
of the brown or the green oxide ; and Beaume has 

(hewn, that oils convert the brown oxide of iron into 

f Kirisan, the green f. Now dung contains a quantity of oily 
Jrijh Tranf. fubftance; and this is the cafe alfo with rich foils. One 

f Crell’s 
Annals, 
1788. ii. 
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SUBSTANCES. 
Since the food of plants mull be m a fluid ftate, and 

fince no plant will live if it be deprived of moifture, we ( 

may conclude that all its food is previoufly diffolved in 114 
water. As for the carbon, we know, that in all a&ive Diffolved 

manures it is in fuch a ftate of combination, that it is in water, 

foluble in water. We know, too, that all the falts 

which we can fuppofe to make a part of the food of 

plants, are more or lefs foluble in water. Lime alfo is 

foluble in water, whether it be pure or in the ftate of a 

fait ; magnefia and alumina may be rendered fo by 

means of carbonic acid gas ; and Bergman, Macie, and 
Klaproth, have (hewn that even lilica may be diffolved 

in water. We can fee, therefore, in general, though 

we have no precife notions of the very combinations 

which are immediately imbibed by plains, that all the 

fubftances which form effential parts of that food may 

be diffolved in water. a 125 
1 r. Since the food of plants is imbibed by their roots Therefore 

in a fluid ftate, it mutt exift in plants in a fluid ftate ; fluid, 

and unlefs it undergoes alterations in its compofition 
when imbibed, we may expeift to And it in the 

* Ingen- 
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plant unaltered. If there were any method of obtain- 
niunaiiucj oihi •-..*» --, , , . • „ ti.:s flyid food from plants before it has been altered 
uf« of manures, therefore, may be, to reduce t b^them we might analyfe it, and obtain by that means 

oxide of iron to the green that it“7 h more accurate knowledge of the Jod of plant, 
decompofing carbomc aerd^s^an^he c^dtus .^ ^ ^ by any oth ethd. This plan, indeed 

muft fail, provided the food undergoes alteration jult 

when it is abforbed by the roots : but if we confuler, 

that when one fpecies of tree is grafted upon another, 

each bears its own peculiar fruit, and produces its own 

peculiar fubftances, we can fcarcely avoid thinking that 

the great changes, at leaft which the food undergoes af¬ 

ter abforption, are produced, not in the roots, but in 

other parts of the plant. 
If this eonclufion be juft, the food of plants, after 

being imbibed by the roots, muft go direftly to tliofe 

organs where it is to receive new modifications* and to 

be rendered fit for being afTimilated to the different parts 

of the plant. There ought therefore to be certain juices 

continually afeending from the roots of plants; and 

thefe juices, if we could get them pure and ummxed 

with the other juices or fluids which the plant mult 

contain, and which have been fecreted and formed from 

thefe primary juices, would be, very nearly at leaft, the 

food as it was imbibed by the plant. Now during the 
vegetation of plants, there aftually is * juice continually 

afeending from their roots. This juice has been called 

the Cap, the fuccus communis, the lymph of plants. V\ e 
{hall adopt the firft of thefe names, becaufe it lias been 

molt generally received. 
The firft ftep towards an accurate knowledge or the 

food, and of the changes which take place during vege- 

tatiou, is an analyf.s of the fop. The fap is molt abun¬ 
dant during the fprmg. At that feafon, if a cut be 
made through the bark and part of the wood oF iome 

trees, the fap flows out very protufely. I he trees 

are then faid to bleed. By this contrivance any quan- 

titv of fap we think proper may be collected. It is 

not probable, indeed, that by this method we obtain 

the afeending fap in all its purity : it is no doubt 

mixed with the peculiar juices of the plant ; but .he 

lefs progrefs vegetation has made, the purer, we may 

expea to find it; both becaufe the peculiar juices mull 

b- in much finaller quantity, and becaufe its quantity 
may 

precipitated^ doubtlefs enters into fome new combina 

tion, in which ftate it ferves as food for plants. 
Mr Humbolt has lately proved, that foils have the 

property of abforbing oxygen. It can fcarcely be 
doubted that this abforption has an influence on vege¬ 

tation, efpecially as watering plants with weak foluttons 

of oxv-muriatic acid accelerates vegetation *. But we 

know too little of the fubjeft at prefent to be able to 

fpecify precifely what that influence is. 
14. Since the only part of plants which is contigu¬ 

ous to the foil is the root, and fince the plant peri hes 
when the root is pulled out of the ground, it is evident 

that the food of plants muft be imbibed by the roots. 
When we examine the roots, we do not find them to 

contain any large opening. The paffages by which the 

food enters are too (mail for the naked eye. Hits Jews 
us that the food can enter plants only 111 a fluid ftate ; 

and that confequently every thing which can be render- 

ed ufeful as food for plants muft be previoufly in a ftate 

of folution. , , , 
It feems moft probable, that the whole, or the great- 

eft part of the food, enters at the extremities of the 

roofs; for Duhamel obferved, that tie portion of the 

foil which is fooneft exhaufted, is precifely that part in 

which the greateft number of the extremities ol roots 

lies t. This (hews us the reafou why the roots of 

plants are continually increafiug in length. By this 

means they are enabled, in fome meafure, to go in 
queft of nourifhment. The extremities of the roots 

feem to have a peculiar ftruthire adapted for the im¬ 

bibing of moifture. If we cut off the extremity of 

a root, it never increafes any more in length: there¬ 

fore its ufe as a root has been in a great meafure de- 

ftroved But it fends out fibres from its fides which 

ad the part of roots, and imbibe food by their extremi¬ 

ty Nay, in fome cafes, when the extremity of a root 

is cut off, the whole decays, and a new one is brmed 

it ks place. This, as Dr Bell informs us, is the cafe 

with the hyacinth f. 

126 
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Vegeta, may be fuppofed to be greater. We fhould therefore 

^ u^a‘ examine the fap as early in the feafon as pofiible, and 

X7y at all events before the leaves have expanded. 

Analyfed. For the moll complete fet of experiments hitherto 

made upon the fap, we are indebted to Mr Vauquelin. 

An account of his experiments has been publifhed in 

the 31ft volume of the Annates de Chimie. Fie has ne- 

gle&ed to inform us of the Hate of the tree when the 

fap which he analvfed was taken from it; fo that we 

are left in a flate of uncertainty with refpedf to the pu¬ 

rity of the fap : but from the comparifon which lie has 

put it in our power to draw between the flate of the 

lap at different fuccefllve periods, we may in fome mea- 
fure obviate this uncertainty. 

He found that 1039 parts of the fap of the ulmus 
campeflris, or common elm, were compofed of 

1027.567 water and volatile matter, 

9.953 acetite of potafs, 
1.062 vegetable matter, 

0.8 i 8 carbon at of lime, 

Befides fome flight traces of fulphuric and muriatic 
acids. 

On analyfmg the fame fap fomewhat later in the fea¬ 

fon, Mr Vauquelin found the quantity of vegetable 

matter a little increafed, and that of the carbonat of lime 

and acetite of potafs diminifhed. Still later in the fea¬ 

fon the vegetable matter was farther increafed, and the 

other two ingredients farther dimmfhed. The acetite 

of potafs, in 1039 Pdrts this third fap, amounted to 
* Ann.de 8.615 parts*. 

Chim. xxxi. If thefe experiments warrant any confequence to be 

drawn from them, they would induce us,to fuppofe that 

the carbonat of lime and acetite of potafs were contained 

in the pure afeen ling fap, and that part at leaf! of the ve¬ 

getable matter was derived from the peculiar juices alter¬ 

ed by the fecreting organs of the plant ; for the two falls 

diminifhed in quantity, and the vegetable matter in¬ 
creafed as the vegetation of the tree advanced. Now 

this is precisely what ought to have taken place, on the 

fuppofition that the fap became more and more mixed 

with the peculiar juices of the tree, as we are fuppofmg 

it to do. If thefe conclufions have any folidity, it fol¬ 

lows from them, that carbonat of lime and acetite of 

potafs are abforbed by plants as a part of their food. 

Now thefe falls, before they are abforbed, mufl be dif- 

folved in water. But the carbonat of lime may be 

diffolved in water by the help of carbonic acid. This 

{hews us how water faturated with carbonic acid may 

be ufeful to plants vegetating in a proper foil, while it is 

ufelefs to thofe that vegetate in pure water. In the pure 

water there is no carbonat of lime to be diffolved ; and 

therefore carbonic acid gas cannot enter into a combina¬ 

tion which renders it proper for becoming the food of 

plants. Part of the vegetable matter was precipitated 

from the fap by alcohol. This part Teems to have been 

gummy. Nowgumsvve know are produced by vegetation. 

The fap of the fagus fylvatica, or beech, contained 
the following ingredients. 

Water, 

Acetite of lime with excefs of acid, 
Acetite of potafs, 

Gallic acid, 
Tan, 

A mucous and extradive matter, 
Acetite of alumina. 

* 

BSTANCES Pan. I. 
Although Mr Vauquelin made two different analyfes Vegeta, 

of this fap at different feafons, it is impoffible to draw tion- 

any fatisfa&ory conclufions from them, as he has not 'r~> 

given us the proportions of the ingredients. It feems 
clear that the gallic acid and tan were combined toge¬ 

ther ; for the lap tailed like the infufion of oak bark. 

The quantity of each of thefe ingredients increafed as 
vegetation advanced ; for the colour of the fecond fap 

colledled later was much deeper than that of the firft. 

This fhews us that thefe ingredients were produced by 

vegetation, and that they did not form a parr of the 

afeendmg fap. Probably’ they were derived from the 

bark of the tree. The prefence of alumina, and the 

abfence of carbonic acid gas, would feem to indicate 
that all plants do not imbibe the very fame food. 

The fap of the eapinus fylveftris contains water, 
acetite of potafs, acetite of lime, fugar, mucilage, vege¬ 

table extradl. It cannot be doubted that the fugar and 

the mucilage are the produce of vegetation. 

The fap of the betula alba, or common birch, con¬ 

tains water, fugar, vegetable ext raft, acetite of lime, 
acetite of alumina, and acetite of potafs. 

Thefe experiments are curious, and certainly add to 
the precifion of our notions concerning the food of 

plants ; but they are not decifive enough to entitle us 

to draw conclufions. They would feem to fhew, either 

that acetite of potafs and lime are a part of the food of 

plants, or at lead, fome fubftances which have the pro¬ 
perty of affuniing thefe combinations. 

16. Thefe experiments lead to the conclufion thatwh 

acetous acid forms a component part of the fap. Nowthe foodis 
it is not eafy to fuppofe that this fnbflance is a&ually altered by 
abforbed by the roots in the flate of acetous acid. The the roots, 

tiling might be determined by examining the mould in 

which plants grow. This examination indeed has been 

performed ; but no chemifl has ever found acetous acid, 

at leafl in any fenfible quantity. Is it not probable, 

then, that the food, alter it is imbibed, is fome what 

modified and altered by the roots ? In what manner 

this is done we cannot fay, as we know very little 

about the vafcular flrndlure of the roots. We maj'- 

conclude, however, that this modification is nearly the* 

fame in mofl plants : for one plant may be engrafted 

011 another, and each continue to produce its own pe« 

culiar products ; which could not be, unlefs the proper 

fubftances were conveyed to the digeflive organs of all. 

There are feveral circumflances, however, which render 

the modifying power of the roots fomewhat probable. 

The flrongeft of thefe is the nature of the ingredients 

found in the fap. It is even pofiible that the roots 

may, by fome means or other, throw out again fome 

part of the food which they have imbibed as excremen- 

titious. This has been fufpe&ed by feveral phyfiolo- 

giils ; and there are feveral circumflances which render 

it probable. It it well known that fome plants will 

not vegetate well after others ; and that fome again ve. 

getate unufually well when planted in ground where 

certain plants had been growing. Thefe fa£ls, with- 

out doubt, may be accounted for on other principles. 

If there be any excrementitious matter emitted by the 

roots, it is much more probable that this happens in 

the laft flage of vegetation. That is to fay, when the , 

food, after digeflion, is applied to the purpofes which 

the root requires. But the fa& ought to be fupported 

by experiments, otherwife it cannot be admitted. 

17. The 
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Vegeta. 17. The fap, as Dr Hales has {hewn us, afcends with 

tioti. a very confiderable force. It iffued during the bleed- 

ing feafon with fuch impetuoiity from the cut end of a 

vihe branch, that it Supported a column of mercury 

inches high *. . 
e afcends Now what is the particular channel through which 

P 1 the fap afcends, and what is the caufe of the force wtth 

which it moves ? Thefe are quellions which have ex¬ 

ited a great deal of the attention of thofe philofophers 

who have made the phyfiology of vegetables, their par¬ 

ticular ftudy ; but the examination of them is attended 

with fo many difficulties that they are very far from be¬ 

ing decided. 
It is certain that the fap flows from the roots to¬ 

wards the fummit of the tree. For if in the bleeding 

feafon a number of openings be made in the tree, the 

fap begins firft to flow from the lowell opening, then 

from the lowed but one, and fo on fucceffively, till at 

lad it makes its appearance at the higheilof all. And 
when Du ham el and Bonnet made plants vegetate in 

coloured liquors, the colouring matter, which was de- 

pofited in the wood, appeared firft in the lowed part of 

the tree, and gradually afeended higher and higher, till 

at lad it reached the top of the tree, and tinged the 

T„_ very leaves. , 
through It feems certain, too, that the fap afcends through 
the wood, the wood, and not through the hark of the tree : tor a 

plant continues to grow even when ftript of a great 

part of its bark ; which could not happen if the fap 

afeended through the bark. When an incifion, deep 

enough to penetrate the bark, and even part of the 

wood, is carried quite round a branch, provided the 

wound be covered up from the external air, tne branch 

continues to vegetate as if nothing had happened ; 

which could not be the cafe if the fap afeended between 

the bark and the wood. It is well known, too, that 

in the bleeding feafon little or no fap cau be goot from a 

tree unlefsour incifion penetrate deeper than the baix. 

Not by'the If the fap afeended thro’ the parenchyma of plants, 
parenchy- as fome phyfiologifts have fuppofed, iince there is a 

*** • communication between every part of that organ, it is 

evident that the tree ought to bleed whenever any part 

of the parenchyma is wounded. But this is not the 

cafe. Confequently the fap does not afeend through 

the parenchyma. Befides, if the fuppoiition were true, 

the tap, from the very itru&ure of the parenchyma, 

mud afeend in the fame manner as water through a 

fponge ,5 and in that cafe could not poifibly poffeis the 

force with which we know that it afcends. But it the 

fap is not found in the parenchyma, as is now wed 

known to be the cafe, it mult, of neceffity, be confined 

in particular veffels ; for if it were not, it wouid un¬ 
doubtedly make its appearance there. Now what are 

the veffels tltrough which the fap afcends? 
* .*3* , Grew and Malpighi, the f.rfl philofophers who exa- 
®ut in vef- m.ned the ltruaure of plants, took it for granted that 

the woody fibres were tubes, and that the tap afeended 

through them. For this rtafon they gave thefe fibres 

the name of lymphatic veffels. But they were unable, 

even when affifled by the bed microfcopes, to deleft 

any thing in thefe fibres which had the appearance ot 

a tube ; and fucceeding obfervers have been equally un- 

fuccefsful. The conjefture therefore of Malpighi and 

Grew, about the nature and ufe of thefe fibres, remains 

totally unfupported by any proof. Duhamel has even 
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gone far to overturn it altogether. For he found that Vtgeta- 

thefe woody fibres are divifible into fmallcr fibres, and 

thefe again into dill (mailer; and even, by the abidance 

of the belt microfcopes, he could find no end of this 
^ ^ ■v t * • 1 r 1 ^ 
or trie Dcit line 1 olevipeb) ut nw v. vj. ^ 
fubdiviiion * Now granting thete fibres to be veffels, * Pbyftqu* 

it is fcarcely poffible, after this, to fuppofe that the fap^J Atbr*sy 

really moves through tubes, whole diameters are almoft1'^' 

infinitely {mail. There ate, however, veffels in plants 

which may eafily be dittinguifhed by the help of a fmali 

microlcope, and even, in many cales, by the naked eye. 

Thefe were fee-n, and diftin&ly deferibed, by Grew and 
Malpighi. They eontift or a iibre twilled round like 

a corkfcrew. If we take a imall cylinder of wood, 

and wrap round it a {lender brais wire, fo clofely that 

all the rings of the wire touch each other, and if, after 

this, we pull out the wooden cylinder altogether, the 

brafs wire thus twilled will give us a very good repre¬ 

fen tation of thefe velFels. If we take hold of the two 

ends of the brafs wire thus twifled, and pull them, we 

can eafily draw out the wire to a confiderable length. 

In the lame manner, when we lay hold of the two ex¬ 

tremities of thefe veffels, we can draw them out to a 

great length. Malpighi and Grew finding them always 
empty, concluded that they were intended for the circu¬ 

lation of the air through the plant, and therefore gave 

them the name of trachea ; which word is ufed to denote 

the windpipe of animals. Thefe trachea are not found 

in the bark; but Hedwig has fhewn that they are much 

more numerous in the wood than was fuppofed ; and 

that they are of very different diameters ; and Reichel 

has demonftrated that they go to the minuteft branches, 

and fpread through every leaf. He has fhewn, too, 

that they contain lap ; and Hedwig has proved that 
the notion which generally prevailed of theii contain¬ 

ing nothing but air, arofe from this circumftance, that 

the larger tracheae, which alone were attended to, lole 

their fap as foou as they are cut; and, of courfe, urilefs 

they are infpe£led the inilant tiicy are diviued, they ap¬ 

pear empty *K Is it not probable, then, or rather is it {■ 
not certain, from the difeoveries of that very ingenious 

phytiologiit, that the tracheae are, in reality, the ap cor, yrondos» 

veffels of plants ? Indeed it feems diablifiled by thepartj.p. 

experiments both of Reichel and Hedwig, that all, or54. 

aim oft all the veffels of plants may, if we attend only to 

their ftruclure, be denominated trachea. . T33 

But by what powers is tile fap made to afeend in Why it 

eflels ? 

LI UUWtlS 10 - C A 

And not only to afeend, but to movealcends- thde vdn.xo; x..— - —j - tt i 1 
with very confiderable force; a force, as Hates has 

(hewn, Sufficient to overcome the prelfure of 43 feet per- ^ ^ 

pendicular of water p ? • . 
Grew aferibed this phenomenon to the levity of the ^ 

fan ; which, according to him, entered the plant in the Hypothefes 
Hate of a very light, vapour. But this opinion will not ,f Grew, 

bear the flighted examination. Malpighi fuppofed 

that the fap was made to afeend by the contraft.on and 

dilation of the air contained in the air veffels. But 

even were we to grant that the trachea, are air veffels, 

the fap, according to this hypothefis, could only afeend . 

when a change of temperature takes place ; which is 
contrary to faft. And even if we were to wave every 
obieftion of that kind, the hypothefis wou d not ac¬ 

count for the circulation of the fap, unlefs the fap vef¬ 

fels he provided with valves. Now the experiments ot 

Hales and Duhamel (hew that no valves can poffib y 

exift in them. For branches imbibe moifture near y 
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equally by either end ; and confequently the fap moves 

, with equal facility both upwards and downwards, which 

it could not do were there valves in the veffels. Be- 

fides, it is known, from many experiments, that we 

may convert the roots of a tree into the branches, and 

the branches into the roots, by covering the branches 

with earth, and expofing the roots to the air. Now 

this would be impoffible if the fap veffels were provided 

with valves. The fame remarks overturn the hypothefis 

of Mr de la Hire, which is merely that of Malpighi, 

expreffed with greater precifion, and with a greater pa¬ 

rade of mechanical knowledge. Like Borelli, he pla¬ 
ced the afcending power of the fap in the parenchyma. 

But his very experiments, had he attended to them 

with care, would have been fufficient to fhew the im¬ 
perfection of his theory. 

The greater number of philofophers (for it is need- 
lefs to mention thofe who, like Perrault, had recourfe 

It has been demonftrated, that the heights to which 

liquids rife in capillary tubes, are inverfely as the dia¬ 

meter of the tube. Confequently the fmaller the dia¬ 

meter of the tube, the greater is the height to which 

the liquid will rife. But the particles of water are not 

infinitely fmall; therefore whenever the diameter of the 

tube is diminifhed beyond a certain fize, water cannot 

afcend in’ it, becaufe its particles are now larger than 

the bore of the tube. Confequently the rife of water 

in capillary tubes mufl have a limit : if they exceed a 

certain length, how fmall foever their bore may be, wa¬ 

ter will either not rife to the top of them, or it will not 

enter them at all. We have no method of afcertaining 

the precife height to which water would rife in a ca¬ 

pillary tube, whofe bore is juft large enough to admit a 

Angle particle of water. Therefore we do not know 

the limit of the height to which water may be raifed 

by capillary attraction. But whenever the bore is di- 
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io fermentation, nor thofe who introduced the weight ' minifhed beyond a certain fize, the quantity of water 

*35 
Afcribed to 
Capillary 

attraction. 

136 
This opi¬ 
nion exa¬ 

mined ; 

of the atmofphere) have afcribed the motion of the fap 
to capillary attraBion. 

There exifls a certain attraction between many folid 

bodies and liquids ; in confequence of which, if thefe 

folid bodies be formed into fmall tubes, the liquid en¬ 

ters them, and rifes in them to a certain height. But 

this is perceptible only when the diameter of the tube 

is very fmall. Hence the attraction has been denomi¬ 

nated capillary. We know that there is fuch an at¬ 

traction between vegetable fibres and watery liquids. 

Tor fuch liquids will afcend through dead vegetable 

matter. It is highly probable, therefore, that the food 

of plants enters the roots, in confequence of the capil- 

lary attraction which fubfifts between the fap veffels 

and the liquid imbibed. This fpecies of attraction, then, 

will account perfectly well for the entrance of moifture 

into the mouths of the fap veffels. But will it account 

alfo, as fome have fuppofed, for the afcent of the fap, 
and for the great force with which it afcends ? 

The nature and laws of capillary artraction have 

been very much overlooked by philofophers. But we 

know enough concerning it to enable us to decide 

the prefent queftion. It confifls in a certain attrac¬ 

tion between the particles of the liquid and of the 

tube. It has been demonftrated, that it does not ex¬ 

tend, or at leaf! that it produces no fenfible effect, at 

greater diftances than part of an inch. It has 

been demonftrated, that the water afcends, not by 

the capillary attraction of the whole tube, but of a 

flender film of it ; and Clairaut has fhewn that this film 

is fituated at the lowermoft extremity of the tube (g). 

This film attracts the liquid with a certain force ; and 

if this force be greater than the cohefion between the 

particles of the liquid, part enters the tube, and con¬ 

tinues to enter, till the quantity above the attracting 

film of the tube juft equals, by its weight, the excefs 

of the capillary attraction between the tube and the li¬ 

quid, above the cohefion of the liquid. The quantity 

of water therefore in the tube is pretty nearly the mea- 

fure of this excefs; for the attracting film is probably 
very minute. 

which rifes in it is too fmall to be fenfible. We can 

eafily afcertain the height which water cannot exceed 

in capillary tubes before this happens ; and if any per- 

fon calculate, he will find that this height is not nearly 

equal to the length of the fap veffels of many plants. 

But befides all this, we fee in many plants very long 

fap veffels, of a diameter too large for a liquid to rife 

in them a Angle foot by capillary attraction, and yet the 

fap rifes in them to very great heights. 

If any perfon fays that the fap vefiels of plants gra¬ 

dually diminifh in diameter as they afcend ; and that, 

in confequence of this contrivance, they act precifely 

as an indefinite number of capillary tubes, one (landing 

upon another, the inferior ferving as a refervoir for 

the fuperior: we anfwer, that the fap may afcend by 

that means to a confiderable height ; but certainly not 

in any greater quantity than if the whole fap veffel had 

been precifely of the bore of its upper extremity. For 

the quantity of fap raifed muft depend upon the bore 

of the upper extremity, becaufe it muft all pafs through 

that extremity. The quantity of fap, loo, on that 

fuppofition, muft diminifh the farther we go from the 

root, becaufe the bore of the fap veffels is conftantly 

diminifhing ; the afcending force muft alfo diminifh, be¬ 

caufe it is, in all cafes, proportional to the quantity of 

water raifed. Now neither of thefe, as Dr Hales has 

demonftrated, is true. 

But farther, if the fap moved only in the veffels of And refu- 
plants by capillary attraction, it would be fo far from ted, 

flowing out at the extremity of a branch, with a force 

fufficient to overcome the preffure of a column of water 

43 feet high, that it could not flow out at all. It 

would be impoffible in that cafe for any fuch thing as 
the bleeding of trees ever to happen. 

If we take a capillary tube, of fuch a bore that a 

liquid will rife in it fix inches, and after the liquid has 

rifen to its greateft height, break it fliort three inches 

from the bottom, none of the liquid in the under half 

flows over. The tube, thus fhortened, continues in¬ 

deed full, but not a Angle particle of liquid ever efcapes 

from it. And how is it polfible for it to efcape ? The 
film. 

^ (g) The action of all the other films, of which the tube is compofed, on the water, as far as it is meafnred by 
its effect, is nothing at all. For every particle of water in the tube (except thofe attracted by the undermoft; 

film).is attracted upwards and downwards by the fame number of films ; it is thereforefprecifely in the fameftate 
V# it it were not attra&ed at all. 
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Vegeta- film, at the upper extremity of the tube, mult certainly 
fiave as firong- an attraction for the liquid a a the .film 

at the lower extremity. As part of the liquid is within 

its attracting diftance, and as there is no part of the 

tube above to counterbalance this attraction, it mull of 

neceffitv attraCl the liquid neareft it, and with a force 

fufheient to counterbalance the attraction of the under- 

rnoft film, how great foever we may fuppofe it. Of 

courfe no liquid can be forced up, and confequently 

none can flow out of the tube. Since then the fap. 

flows out at the upper extremity of the fap vellels of 

plants, we are abfolutely certain that it does not afeend 

in them merely by its capillary attraction, but that 

there is fome other cuufe. 
It is impoflible therefore to account for the motion 

of the fap in plants by any mechanical or chemical 

principles whatever; and he who aferibes it to thefe prin* 

ciples has not formed to himfelf any clear or accurate 

conception of the iubjed. We know indeed that heat 

is an agent; for Dr Walker found that the afeent of 

the fap is much promoted bf heat, and that after it had 

begun to flow from feveval iricifions, cold made it give 

over flowing from the higher orifices while it continued 

* Edki to flow at the lower*‘ But tb*s cannot be owing to 

TtanfX the dilating power of heat ; for unlefs the fap veflels of 
plants were fnrnifhed with valves (and they have no 

valves), dilatation would rather retard than promote the 

afeent of the fap. Confequently the eiTeCt of heat can 

give us no alMance in explaining the afeent of the fap 

T3S upon mechanical and chemical principles. 
The veflels We mull therefore aferibe it to fome other caufe : 
mu ft coi> tfie Veflels themfelves mull certainly aCl. Many philo- 

tradl> fbphers have feen the necefiity of this, and have accord¬ 

ingly aferibed the afeent of the fap to irritability. But 

the firft perfon who gave a precife view of the manner 

in which the veflels probably a£l was Sauffure. He 

fuppofes that the fap enters the open mouths of the 

veflels, at the extremity of the roots; that thefe mouths 

then contrail, and by that contra&ion propel the fap 

upwards ; that this contra&ion gradually follows the 

fap, pufhing it up from the extremity of the root to the 

fummit of the plant. In the mean time the mouths 

are receiving new fap, which in the fame manner is 

f-Encyc. puflied upwards f. Whether we fuppofe the contrac- 
Metb.Phyf.tion to take place precifely in this manner or not, we 
Veget. p." can fcarcely deny that it mufl take place ; but by what 

means it is impoflible to fay. The agents cannot pre¬ 

cifely resemble the mufcles of animals ; becaufe the 

whole tube, however cut or maimed, flill retains its 

controlling power, and becaufe the contradlion is per¬ 

formed with equal readinefs in every direction. It is 

evident, hpwever, that they mufl be the fame in kind. 

Perhaps the particular flru&urc of the veflels may fit 

them for their office. Does ring after ring contraft its 

diameter ? The eontra&ing agents, whatever they are, 

feem to be excited to adl by fome ftimulus communi¬ 

cated to them by the fap. This capacity of being ex¬ 

cited to a£lion is known in phyfiology by the name of 

irritability; and there arc not wanting proofs that plants 

are poflefied of it. It is well known that different 

parts of plants move when certain fubflarices ad upon 

them. Thus the flowers of many plants open at fun- 

rife, and clofe again at night. Linnaeus has given us a 

lift of thefe plants. Des Fontaines has fhewn that the 

fiamina and antherae of many plants exhibit diflind mo- 
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tionsj. Dr Smith has obferved, that the fiamina of Vegeta- 

the barberries are thrown into motions when touched ^°n* 

Roth lias afeertained that the leaves of the drofera Ion - ^ Mem. 
gifolia and rotundifolia have the fame property. Mi*i>,r. 
Coulon, too, who has adopted the opinion that the § PM. 

motion of the fap in plants is produced by the contrac-^ranfi. 

tion of veflels, has even made a number of experimentslxx,vul* 

in order to lnevv this contradion. But the fad is, that 

every one has it in his power to make a decifive expe¬ 

riment. Simply cutting a plant, the euphorbia pcplh 

for infiance, in two places, fo as to leparate a pirrtion 

of the flem from the refl, is a complete demonfiration 

that the veflels adually do contrad. For whoever 

makes the experiment, will find that the inilky juice of 

that plant flows out at both ends fo completely,, that if 

afterwards we cut the portion of the flem in the middle, 

no juice whatever appears. Now it is impoflible that 

thefe phenomena could take place without a contrac¬ 

tion of the veflels ; for the veflels in that part of the 

flem which has been detached cannot have been more 

than full; and their diameter is fo fmall, that if it were 

to continue unaltered, the capillary attradion would be 

more than fuffkient to retail their contents, and confe¬ 

quently not a drop could flow out. Since, therefore, 

the whole liquid efcapes, it mufl be driven out forcibly, 

and confequently the veffels mufl contrad. 

It feerns pretty plain, too, that the veflels are excited jn Confe- 

to contrad by various flimuli ; the experiments of Cou-quence of 

Ion and Sauffure render this probable, and an obferva- ^imub* 

tion of Dr Smith Barton makes it pretty certain. He 

found that plants growing in water vegetated with 

much gre&ter vigour, provided a little camphor was 

thrown into the water*. * Ann.de 
18. Befides the fap which afeends upwards towards Cbim. xxiii, 

the leaves, they contain alfo another fluid, known by6^’140 

the name of fuccus proprius, ox peculiar juice. This juice pecuiiar 

differs very confiderably in different plants. It feems juice form- 

to he the fap altered by fome procefs or other, and fit-eti from the 

ted for the various purpofes of vegetation. That it * 

flows from the leaves of the plant towards the roots, 

appears from this circumflance, that when we make an 

incifion into a plant, into what ever pofition we put it, 

much more of the fuccus proprius flows from that fide 

of the wound which is next the leaves and branches, 

than from the other fide: and this happens even though 

the leaves and branches be held undermoflf. When af Bell, 

ligature is tied about a plant, a fwelling appears above, ^ancf>.\ 

but not below the ligature. 402? 
The veflels containing the.peculiar juice are, found 

in all the parts of the plant. Hedvvig, who lias exa¬ 

mined the veflels of plants with very great care, feems 

to confider them as of the fame ftru&ure with the tra¬ 

cheae. The peculiar juice is eafily known by its colour 

and its confidence. In fome plants it is green, in fome 

red, in many milky. It cannot be doubted that its mo¬ 

tion in the veflels is performed in the fame way as that 

of the fap. 141 
19, It appears, then, that the fap afeends to the In the 

leaves, that there it undergoes certain alterations, andlcaves» 

is converted into the peculiar juiceswhich, like the 

blood in animals, are afterwards employed in forming 

the various fubfiances found in plants. Now the changes 

which the fap undergoes in the leaves, provided we can 

trace them, mufl: throw a gr^at deal of light upon the 

nature of vegetation. 
4 B No 
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Vegeta- No fooner has the fap arrived at the leaves, than a 

tion. great part of it is thrown off by evaporation. The 

quantity thivs perfpired bears a very great proportion to 

tion. 

the leaver 
* Phil. 

Tran/. 

No. 253. 

f Veget. 
St at. i. 5 
and 1 3. 

$ Ibid. 5. 

J| Ibid, a 7. 
and 48. 
1 Ibid. 22. 

* Mem. 

Par. 1748, 

Partof the the moiftflre imbibed. Mr Woodward found that a fprig 
fap per- of mint in 77 days imbibed 2558 grains of water, and 
fpires thro* yet its weight was only increafed 15 grains * : there- 

^fore it mufl have given out 2543 grains. Another 
branch, which weighed 127 grains, increafed in weight 

128, and it had imbibed 14190 grains. Another fprig, 

weighing 76 grains, growing in water mixed with earth, 

increafed in weight 168 grains, and had imbibed 1073 1 
grains of water. Thefe experiments demonftrate the 

great quantity of matter which is conftantly leaving the 

plant. Dr Hales found that a cabbage tranfmitted 

daily a quantity of moifture equal to about half its 
weight ; and that a fun-flower, three feet high, tranf¬ 

mitted in a day 1 lb. 140Z. avoirdupois f. He fhewed, 

that the quantity of tranfpiration in the fame plant was 

proportional to the furface of the leaves, and that when 

the leaves were taken off, the tranfpiration nearly cea- 

i Ibid. 30. fed J, By thefe obfervations, he demon ftrated that the 

leaves are the organs of tranfpiration. He found, too, 

that the tranfpiration was nearly confined to the day, 

very little taking place during the night § ; that it was 

much promoted by heat, and flopped by rain and frofl ||. 

And Millar f, Guettard *, and Senebier, have fhewn 

that the tranfpiration is alfo very much promoted by 

funfhine. 
The quantity of moifture imbibed by plants depends 

very much upon what they tranfpire. The reafon is 

evident : when the veffels are once filled with fap, if 

none be carried off, no more can enter ; and, of courfe, 

the quantity which enters muft depend upon the quan¬ 

tity emitted. 
Jn order to difeover the nature of the tranfpired mat¬ 

ter, Hales placed plants in large glafs veffels, and by 

that means collected a quantity of it f. He found that 

it refembled pure water in every particular, excepting 

only that it fometimes had the odour of the plant. He 

remarked, too, as Guettard and Du Hamel did after 

him, that when kept for fome time it putrefied, or at 

leaft acquired a (linking fmell. Senebier fubje&ed a 

quantity of this liquid to a chemical analyfis.. 
He colle&ed 13030 grains of it from a vine during 

the months of May and June. After filtration he gra¬ 

dually evaporated the whole to drynefs, here re¬ 

mained behind two grains of refifluum. Thefe two 

grains confifted of nearly i grain of carbonat of lime, 

T*T grain of fulphat of lime, i grain of matter foluble 

in water, and having the appearance of gum, and 4 grain 

of matter which was foluble in alcohol, and apparently 

refinous. He analyzed 60768 grains of the fame liquid, 

colle&ed from the vine during the months of July and 

Auguft. On evaporation he obtained 2-J- grains of re- 

fiduum, compofed of \ grain of carbonat of lime, £ 

* grain of fulphat of lime, ± grain of mucilage, and 4r 

grain of refin. The liquid tranfpired by the after nova 

VhnCf 'dngl't* afforded precifely the fame ingredients 
VtZeU Senebier attempted to afeertain the proportion which 

the liquid tranfpired bore to the quantity of moifture 

imbibed by the plant. But it is eafy to fee that fuch 

experiments are liable to too great uncertainties to be 

depended on. His method was as follows : He plun¬ 

ged the thick end of the branch on which he made the 

| Ibid. 49. 
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experiment into a bottle of water, while the other end, Vegeta- 

containing all its leaves, was thruft into a very large 

glafs globe. The apparatus was then expofed to the 

funfhine. The quantity imbibed was known exa&ly by 

the water which difappeared from the bottle, and the 

quantity tranfpired was judged of by the liquid which 

condeufed and trickled down the fides of the glafs globe. 

The following table exhibits the refult of his experi¬ 

ments : 

Plants. Imbibed. Perfpired. Time. 

Peach 100 gr. . • 35 gr* 
Ditto . 210 . 90 

Ditto 220 . . 120 

Mint . 2 00 . 90 . . 2 days*. 

Ditto 575 • . 120 . . xo 

Rafp . • 725 • . 560 . 2 

Ditto 1232 . . 765 . . 2 

Peach . . 710 • 295 ■ . I 

Apricot . 210 . . i 80 . . I 

In fome of his experiments no liquid at all was con- 

denfed. Hence it is evident that the quantity of mat¬ 

ter tranfpired cannot be deduced from thefe experi¬ 

ments. The mouth of the glafs globe does not feem 

to have been accurately clofed ; the air within it com¬ 

municated with the external air: confequently the quan¬ 

tity condenfed muft have depended entirely upon the 

ftate of the external air, the heat, &c. 
The firft great change, then, which takes place upon 

the fap after it arrives at the leaves, is the evaporation 

of a great part of it: confequently what remains muft 

be very different in its proportions from the fap. The 

leaves feem to have particular organs adapted for throw¬ 

ing off part of the fap by tranfpiration. For the ex¬ 

periments of Guettard *, Duhamelf, and Bonnet J,.* Mem. 
fhew that it is performed chiefly by the upper furfaces * 74$. 

of leaves, and may be nearly flopped altogether by 

niftiing the upper furface. 1.158. 
The leaves of plants become gradually lefs and lefs\Traitedes 

fit for this tranfpiration ; for Senebier found,, that when^"^» 

all other things are equal, the tranfpiration is much1*^77' 

greater in May than in September *. Hence the rea-why \hc 

fon that the leaves are renewed annually. Their organs leaves fall 
become gradually unfit for performing their functions,<&• 

and therefore it is neceffary to renew them. Thofe*^71^. £ 

trees which retain their leaves during the winter were ag5’ g 

found by Hales and fucceeding phyfiologifts to tranf¬ 

pire lefs than others. It is now well known that thefe 

trees alfo renew their leaves. 
20. Leaves have alfo the property of abforbing car¬ 

bonic acid gas from the atmofphere. . l4£ 
We are indebted for this very Angular difeovery to Leaves ab- 

the experiments of Dr Prieftley, though he himfelf didforb car- 

not difeover the truth, and though he even refufed tob^lcacid 

acknowledge it when it was pointed out by others. Its 8‘ 

has been long known, that when a candle has been al¬ 

lowed to burn out in any quantity of air, no candle 

can afterwards be made to burn in it. In the year 

1771 Dr Prieftley made a fprig of mint vegetate for ten 

days in contad with a quantity of fuch air ; after which 
he found that a candle would burn in it perfe<ftly well On Atr% 

This experiment he repeated frequently, and found thatl“* 2Sl* 

it was always attended with the fame refult. Accord¬ 

ing to the opinion at that time univerfally received, that 
the 
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Vegeta- the burning of candles rendered air impure by commu¬ 

nicating phlogifton to it, he concluded from it, that 

plants, while they vegetate, abforb phlogifton. 
Carbonic acid gas was at that time fuppofed to con¬ 

tain phlogifton. It was natural, therefore, to fuppofe 

that it would afford noiirifhment to plants, ftnce they 

had the property of abforbing phlogifton from the at- 

mofpliere. Dr Percival had publifhed a fet of experi¬ 

ments ; by which he endeavoured to fliew that this was 

actually the cafe. ^ . 
Thefe experiments induced Dr Pneftley, in I77y> 

to confider the fubjea with more attention. But as, in 

all the experiments which lie made, the plants confined 

in carbonic acid gas very foon died, he concluded 

that carbonic acid gas was not a food, but a poifon to 

plants*. Mr Henry of Manchefter was led, in 17841 

probably by the contrariety of thefe refults, to examine 

the fubjeft. His experiments, which were publifhed 

in the Manchefter Tranfadions f, perfe&ly coincided 

with thofe of Dr Percival. For he found, that carbo¬ 

nic acid gas, fo far from killing plants, conftantly pro¬ 
moted their growth and vigour. . Meanwhile Mr Sene- 

bier was occupied at Geneva with the fame fubjea: ; 

and he publifhed the refult of his refearches in his Me-- 

moires Phyfico»chymique about the year 1780. His ex- 

periments fhewed, in the cleared manner, that carbonic 

acid gas is ufed by plants as food. The fame thing 
was fupported by Ingenhoufz in his fecond volume. 

The experiments of Sauffure the Son, publifhed in 

, 7q7, have at laft put the fubjed beyond the reach of 

difpute. From a careful comparifon of the experiments 

of thefe philofophers, it will not be difficult for us to 

difcover the various phenomena, and to reconcile all the 

feeming contradidions which occur in them. The fads 

are as follows : 
Mr SaulTure has Ihewn, that plants will not vegetate 

when totally deprived of carbonic acid gas. They ve¬ 

getate indeed well enough in air which has been pre- 

vioufly deprived of carbonic acid gas ; but when a 

quantity of lime was put into the glafs veffel which con¬ 

tained them, they no longer continued to grow, and 

- the leaves in a few days fell off The air, when exa- 
dim xxiv. vvas found to contain no carbonic acid gas. 1 he 

HJ- i4»- reafon of th|8 phenomenon is, that plants (as we (hall lee 

afterwards) have the power of forming and giving out 

carbonic acid in certain circumftances ; and this quan¬ 

tity is fufficient to continue their vegetation for a cer¬ 

tain time. But if this new formed gas be alfo with¬ 

drawn, by quicklime, for inftance, which abforbs it the 

inftant it appears, the leaves droop, and refufe to per¬ 
form their funflions. Carbonic acid gas, then, applied 

... to the leaves of plants, is ejfential to vegetation. 
Decompofe Dr Prieftley, to whom we are indebted for many of 
it, and e- the moll important fads relative to vegetation, obier- 

ved, in the year 1778, that plants, in certain circum- 

fiances, emitted oxygen gas || ; and Ingenhoufz very 

foon after difcovered that this gas is emitted by the 

leaves of plants, and only when they are expofed to the 

bright light of day. His method was to plunge the 

leaves of different plants into veffels full of water, and 

then expofe them to the fun, as Bonnet, who had ob- 

ferved the fame phenomenon, though he had given a 

wrong explanation of it, had done before him. Bub- 

bles of oxygen gas very foon detached themfelves from 

the leaves, and were colie cl ed in an inverted glafs Vef- 

\Ann. de 
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fel*. He obferved, too, that it was not a matter of Vegeta- 

indifference what kind of water vvas ufed. If the wa- , . 

ter, for inftance, had been previoufly boiled, little or *Xngenhoufz, 

no oxygen gas efcaped from the leaves ; river water af-on Veget. 

forded but little gas \ but pump water was the modi- 15* &c* 

produdlive of all -j*. . f. Ibid, 83. 
Senebier proved, that if the water be previoufly de¬ 

prived of all its air by boiling, the leaves do not emit a. 

particle of air ; that thofe kinds of water which yield 
moft air, contain in them the greateft quantity of car¬ 

bonic acid gas ; that leaves do not yield any oxygen, 
when plunged in water totally deftitute of carbonic acid 

gas ; that they emit it abundantly when the water, ren¬ 

dered unprodu&ive by boiling, is impregnated with car¬ 

bonic acid gas ; that the quantity of oxygen emitted, 
and even its purity, is proportional to the quantity of 

carbonic acid gas which the water contains ; that water 

impregnated with carbonic acid gas gradually lofes the 

property of affording oxygen gas with leaves ; and that 

whenever this happens, all the carbonic acid gas has dis¬ 

appeared ; and 011 adding more carbonic acid gas the 
property is renewed Thefe experiments prove, in a t Enc. Me- 

moft fatisfa&ory manner, that the oxygen gas 
the leaves of plants emit depends upon the prefence of g 

carbonic acid gas ; that the leaves abforb carbonic acid 

gas, decompofe it, give out the oxygen, and retain the 

carbon. t *4** . 
We now fee why plants will not vegetate without But during 

carbonic acid gas. They abforb it and decompofe it ; j e 

but this procefs goes on only when the plants are ex¬ 

pofed to the light of day. Therefore we may con¬ 
clude, that the abforption and decomposition of carbo¬ 

nic acid gas is confined to the day, and that light is an 

effential agent in the decompofition. Probably it is by 

its agency, or by its entering into combination with the 

oxygen, that this fubilance is enabled to afiume the ga- 

feons form, and to feparate from the carbon. 
If we reafon from analogy, we fhall conclude, that 

during this procefs a quantity of caloric is neceffary ; 

and that therefore no increafe of temperature takes 
place, but rather the contrary. This may be one rea¬ 

fon why the operation takes place only during the 

day. . 149 
It is extremely probable that plants by this procefs [n way 

acquire the greateft part of the carbonaceous matter plants may 
which they contain ; for if wc compare the quantity ofacqmre 

carbon contained in plants vegetating in the dark, 

where this procels cannot go on, with the quantity 
which thofe plants contain which vegetate in the ufual 

manner, we (hall perceive a very confpicuous difference, 

Cliaptal found that a byffns, which was vegetating in 

the dark, contained only ^ of its weight of carbona¬ 

ceous matter ; but the fame plant, after being made to 

vegetate in the light for 30 days, contained T'^th of its 
weight of carbonaceous matter*. Haffenfratz afcer- * 

tained, that plants growing in the dark contain much par, 1786, 

more water, and much lefs carbon and hydrogen, than 

plants growing in the light. Senebier analyfed both 

with the fame refult. Plants growing in the dark 

yielded lefs hydrogen gas and oil: their refinous matter 

was to that of plants growing in the light as 2 to 5,5, 

and their moifture aS 13 to 6; they contain even one-half 

lefs of fixed matters. 
It is evident, however, that this abforption and de¬ 

compofition of carbonic acid gas does not. depend upon 

r 4 B 2 the 
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the lights alone. The nature of the fap has alfo its in¬ 

fluence ; for Haffenfratz found, that the quantity of 

carbon did not increafc when plants vegetated in pure 

water. Here the fap feems to have wanted that part 

which combines with and retains the carbon ; and 

which therefore is by far the moft important part of 

the food of plants. Upon the difcovery and mode of 

applying this fubltance, whatever it is, the improve¬ 

ments inr agriculture niuft in a great meafure depend. 

If we confider the difference in the proportion of 

carbonaceous matter in plants vegetating in the dark 

and in the ufual manner, we can fcarcely avoid conclu¬ 

ding that the quantity of carbonic acid gas abforbed by 

plants is confiderable. To form an eftimace of it, would 

require a fet of experiments performed in a very diffe¬ 

rent manner from any hitherto made. The ftems and 

branches of plants vegetating in a rich foil fhould be 

confined within a la^gc glafs globe, the in fide of which 

ought to have no communication with the external air. 

A very fmall flream of carbonic acid gas fhould be 

made occafionally to flow into this globe, fo as to fup- 

ply the quantity that may appear neceffary ; and there 

fhould be a contrivance to carry off and examine the air 

within the globe when it increafes beyond a certain 

quantity. Experiments conduced in this manner would 

probably threw a great deal of light upon this part of 

vegetation, and enable us to calculate the quantity of 

carbonic acid deeompofed, and the quantity of oxygen 

emitted by plants ; to compare thefe with the wafte of 

oxygen by the refpiration of animals and combuflion, 
and to fee whether or not they balance each other. 

Senebier has afeertained, that the decompofition of 
the carbonic acid takes place in the parenchyma. He 

found, that the epidermis of a leaf would, when fepara- 

ted, give out no air, neither would the nerves in the 

fame circumfiances ; but upon trying the parenchyma, 

thus feparated from its epidermis and part of its nerves, 

it continued to give out oxygen aB before'}'. He re¬ 

marked alfo, that every thing elfe being equal, the 

quantity of oxygen emitted, and confequently of car¬ 

bonic acid deeompofed, is proportional to the thicknefs 

of the leaf; and this thicknefs depends upon the quan¬ 
tity of parenchyma. 

That the decompofition is performed by peculiar or¬ 

gans, is evident from an experiment of Ingenhoufz. 

Heaves cut into fmall pieces continued to give out oxy¬ 

gen as before ; but leaves pounded in a mortar loll the 

property entirely. In the firfl flate, the peculiar ftruc- 

ture remained ; in the other, it was deflroycd. Certain 

experiments of Count Rumford, indeed, are totally in¬ 

compatible with this conclufion ; and they will natu¬ 

rally occur to the reader as an unfurmountable objec¬ 

tion. He found, that dried leaves, black poplar, fibres 

of raw (ilk, and even glafs, when plunged into water, 

gave out oxygen gas by the light of the fun. But 

;when Senebier repeated thefe experiments, not one 

of them would fucceed J ; and we have attempted 

them with the fame bad fuccefs. The Count muft 

have been milled by fomething which he has not men¬ 
tioned^ 

Thus we have feen, that when the fap arrives at the 

leaves, great part is thrown off by evaporation, and 

that the nature of the remainder is confiderably altered 

by the addition of a quantity of carbon; but thefe are 
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by no means all the alterations produced upon the fap Vegeta- 
in the leaves. tion. 

21. Plants will not vegetate unlefs atmofpheric air or'- 

oxygen gas have accefs to their leaves. This was ren- j ab- 

dered probable by thofe philofophers who, about thefo^oxy- * 
end of the 17th century, turned their attention parti-gen, 

cularly towards the phyfical properties of the air : But 

Mr Ingenhoufz was perhaps the firfl of the modem 

chemifts who put it beyond doubt. He found that 

carbonic acid gas, azot, and hydrogen gas, deltroyed 

plants altogether, unlefs they were mixed with atmo- 

Ipheric air or oxygen gas. He found alfo, that plants 

grew very well in oxygen gas and in atmofpheric air *. * Ingenhoufz 

Thefe experiments are fufiicient to fhew, that oxygen** 

gas is neceffary to vegetation. The leaves of plants 

ieem to abforb it; and moll probably this abforption 

takes place only in the night. We know, at leaft, that 

in germination light is injurious to the abforption of 

oxygen gas; and therefore it is probable that this is the 
cafe alfo in vegetation. 

22. The leaves of plants not only abforb carbonic And water, 

acid gas and oxygen gas, but water alfo. This had 

been Jufpedled in all ages : the great cffe& which dew, 

flight Ihowers, and even wetting the leaves of plants, 

have in recruiting their ftrength, and making them ve¬ 

getate with vigour, are fo many proofs that the leaves 

imbibe moifture from the atmofphere. Hales rendered 

this Hill more probable, by obferving, that plants in- 

creafe confiderably in weight when the atmofphere is 

moiil; and Mr Bonnet put the matter beyond doubt 

in his Ref ear does concerning the Ufe of the Leaves. He 

fhewed, that leaves continue to live for weeks when one 

of their furfaces is applied to water ; and that they not 

only vegetate themfelves, but even imbibe enough of 

water to fupport the vegetation of a whole branch, and 

the leaves belonging to it. He difeovered alfo, that 

the two furfaces of leaves differ very confiderably in 

their power of imbibing moifture ; that in trees and 

fhrubs, the under furface pofTeffes almoft: the whole of 

the property, while the contrary holds in many of the 

other plants ; the kidney bean for inftanee. 

Thefe fadls prove, not only that the leaves of plants 

have the power of abforbing moifture, but alfo that the 

abforption is performed by very different organs from 

thofe which emit moifture ; for thefe organs lie on dif¬ 

ferent fides of the leaf. If we confider that it is only 

during the night that the leaves of plants are moiftened 

with dew, we can fcarcely avoid concluding, that, ex¬ 

cept in particular cafes, it is during the night that 

plants imbibe almoft all the moifture which they do 
imbibe. ,^ 

23. During the night the leaves of plants emit car-Andemit 

bonic acid gas. This fadt was firft demonftrated 

Mr Ingenhoufz f, and it has been fince confirmed byaCI 

every philofopher who has attended to the fubjedt. 

Thus we have feen that the leaves of plants perform^ii, 

very different operations at different times. During thepaflim. 
day th^y are giving out moifture, abforbing carbonic 

acid gas, and emitting oxygen gas; during the night, 

on the contrary, they are abforbing moifture, giving out 

carbonic acid gas, and abforbing oxygen gas. 

The emifiion of the carbonic acid gas feems to be 
the confequence of the decompofition of water ; either 

of the water which is already contained in the fap, or 

* of 
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of that which the leaves imbibe during the night; but 
which of the two, it is impaffible to determine, nor is it 

*—-v- 0f ,nuch confequence. We may conclude that this is 

the cafe, becaufe it takes place during the germination 

of the feed, where all the circumftances feem to be per- 

fedlly analogous. The water is decompofed,its oxy¬ 

gen is combined with part of the carbon which had 

been abforbed during the day, and the hydrogen enters 

into new combinations in the fap. It appears, alio, 
that this decompofition of water depends in a goo 

meafure upon the quantity of oxygen gas abforbed ; tor 

Dr Ingenlioufz found, that when plants are conhned 

in oxygen gas, they emit more carbonic acid gas than 

f7VWJ<w/z,vvhen they are confined in common air f. 
ii. rp() Jefcribe in what manner thefe decompofitions 

c 154 take place, is impoffible ; becaufe we neither know pre- 

venedby cifely the fubftances into which the fap has been con- 
thefe pro. verted by the operations performed during the day, nor 

the new fubftances formed by the operations °t the 

nieht We only fee the elementary fubftances which 

arc added and fubtrafted; which is far from being 

fufficient to give us preciie notions concerning the che¬ 

mical changes and the affinities by which thele changes 
are produced We have reafon, however, to conclude, 

that during the day the carbon of the fap is increafed, 

and that during the night the hydrogen and oxygen 

are increafed ; but the precife new fubftances formed 
are unknown to us. Nor let any one fuppofe that the 

increafe of the hydrogen, and of the oxygen of the lap, 

is the fame thing as the addition of a quantity of water. 

Far from it. The /uhitances into which the fap is con- 

verted have been enumerated in the lad chapter ; al- 

moft all of them confift chiefly of carbon, hydrogen, 

and oxygen, and yet none of them has the fmalleit re- 

femblance to water. In water, oxygen and hydrogen 

are already combined together in a certain proportion ; 

and this combination mull be broken before thefe ele¬ 

mentary bodies can enter into thole triple compounds 

with carbon, of which a great part of the vegetable 
predofis confift. We have not the fmalleit conception 

of the manner in which thefe triple combinations are 

formed, and as little of the manner in which the bo¬ 

dies which compofe vegetable fubftances are combined 

together. The combination may, for any tiling we know 
to the contrary, be very complicated, though ltconhllft 

only of three ingredients; and analogy leads us to lnp- 

pofe, that it actually is very complicated : for in chemi- 

ftry it may be conlidered as a truth, to which at prelent 

few or no exceptions are known, that bodies are decom¬ 

pofed with a facility iriverfely as the fimplicity oi their 

compofition ; that is to fay, that thofe bodies which 

confift of the feweft ingredients are moil difficultly de¬ 

compofed, and that thofe which are formed of Inany m- 

vredients are decompofed with the greateft facility. 
Neither let any one fuppofe, that the abforption of 

carbonic acid gas, during the day, is balanced by the 

quantity emitted during the night, and that therefore 

there is no increafe of carbon : for Ingenhoufz has 

(hewn, that the quantity of oxygen gas emitted during 

the day is much greater than the carbonic acid gas e- 

mitted during the night; and that m favourable circum- 

fiances, the quantity of oxygen gas in the air furround¬ 

ing plants is very much increafed, and the carbonic 

acid gas diminifhed ; fo much fo, that both Dr Pneft- 

ley and Dr Ingenhoufz found, that air whicu had been 
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fpoiled by a lighted candle, or by animals, was render- Vegeta- 

ed as good as ever by plants. Now we know, that ^ tI°n’ , 

combuliion and refpiration diminifh the oxygen gas, 

and add carbonic acid gas to air ; therefore vegetation, 

which reilores the purity of air altered by thefe pre¬ 

cedes, mud: increafe the oxygen, and diminifh the car¬ 

bonic acid gas of that air; consequently the quantity 

of carbonic acid gas abforbed by plants during the day 

is greater than the quantity emitted by them during 

the night, and of courfe the carbon of the fap is in¬ 

creafed in the leaves. 
It is true, that when plants are made to vegetate for 

a number of days in a given quantity of air, its ingre¬ 

dients are not found to be altered. Thus Haffenfratz 

afeertained, that the air in which young chefnuts vege¬ 

tated for a number of days together, was not altered in 

its properties, whether the chefnuts were vegetating in 

water or in earth*. And Sanffure the Younger pro- * Ann. A 
ved, that peafe growing for ten days in water did not Chi™, xiii* 

alter the furrounding air f. But this is precifely what ^ 

ought to be the cafe, and what mud take place, Pr°-I39. 
vided the conclufions which we have drawn be juft. 

For if plants only emit oxygen gas, by abforbing and 

decompofing carbonic acid gas, it is evident, that unlefs 

carbonic acid gas be prefent, they can emit no oxygen 
gas ; and whenever they have decompofed all the car¬ 

bonic acid gas contained in a given quantity of air, we 

have no longer any reafon lo look for their emitting 

any more oxygen gas; and if the quantity of carbonic 

acid gas emitted during the night be fmaller than that 

abforbed during the day, it is evident, that during the 

day the plant will conftantly decompofe all the acid 

which had been formed during the night. By thefe 

procefles, the mutual changes of day and night com- 

penfate each other; and they arc prevented from* 

more than compenfating each other by the forced ftate 

of the plant. It is probable, that when only part 

of a plant is made to vegetate in this forced ftate, fome 

carbonated fap (if we may be allowed the expreflion) is 

fupplied by the reft of the plant ; and that therefore 

the quantity of carbonic acid gas emitted during the 

night may bear a nearer proportion to that emitted in 

a ftate of nature, than that of the abforption of fixed 

air can poflibly do. And probably, even when the 

whole plant is thus confined, the nightly procefs goes 

on for a certain time at the expence of the carbon al¬ 

ready in the fap ; for Ilaffenfratz found, that in thefe 

cafes the quantity of carbon in the plant, after it had 

vegetated for fome time in the dark, was lefs than it had 

been when it began to vegetate*. This is the_ rea'cfim.'jL 
fon that plants growing in the dark, when confined, l88.‘ 
abforb all the oxygen gas, and emit an equal quantity 

of carbonic acid gas : and whenever this has happened, 

they die ; becaute then neither the daily nor nightly 

procefles can go on. 
24. Certain changes are alfo produced on the fap in 

the leaves by the a£lion of light: ami thefe changes 

feem to be in fome meafure independent, or at leaft 

different from the abforption and decompofition cf car¬ 

bonic acid gas, in which light, as we have ieen, a&s an 

important part. r55 
The green colour of plants is owing entirely to their Green co~ 

vegetating in the light; for when they vegetate in the 

dark they are white; and when expofed to the light, duced by 

they acquire a green colour in a very fhgrt time, m light. 
what> 
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wh'atfoever fituation they are placed, even though plun¬ 

ged in water, provided always that oxygen be prefent $ 

for Mr Gough has fhewn, that light without oxygen 

has not the power of producing the green colour *. 

In what manner this change is operated, cannot, in the 

prefent limited date of our knowledge, be afeertained. 

We know too little about the properties of light to be 

able even to conje&ure with any plaufibility. We know 

indeed, that part of the light is abforbed by green 

plants ; but this will not account for the phenomenon. 

When dilated, it amounts to no more than this, that 

plants which have grown in the dark refle& all the rays 

of light; while thofe which vegetate in the light re¬ 

flect the green and abforb the others. The very men¬ 

tion of this phenomenon is enough to fhew us, that we 

have not advanced far enough to be able to explain it. 

Etiolated (e) plants want fomething, or poflefs fome- 

thing peculiar ; and it is on this fomething that the phe¬ 

nomenon depends. But what is this fomething? The 

hidden appearance of the green colour is rather againft 

the fuppofition, that it is owing to any fpecific change 

in the qualities of the fap. 

Senebier has obferved, that when plants are made to 

vegetate in the dark, their etiolation is much dirniniflied 

by mixing a little hydrogen gas with the air that fur- 

■rounds them*. Ingenhoufz had already remarked, 

that when a little hydrogen gas is added to the air in 

which plants vegetate, even in the light, it renders their 

verdure deeper f : and he feems to think alfo, that he 

has proved by experiments, that plants abforb hydrogen 

gas in thefe eircumftances J. Mr Humbolt has obferved 

that the poa annua and comprefla, plantago lanceolata, 

-trifolium arvenfe, cheiranthus cheiri, lichen verticillatus, 

•and feveral other plants which grow in the galleries of 

mines, retain their green colour even in the dark, and 

that in thefe cafes the air around them contains a quan¬ 

tity of hydrogen gas. Thefe fa£fs are fuflicient to 

(hew that there is Tome connexion between the green 

colour of plants and the a&ion of hydrogen gas on 

them; but what that connexion is, it is impofiible at 

prefent to fay. 
25. By thefe different changes which go on in the 

leaves, the nature of the fap is altogether changed. It 

is now converted into what is called the peculiar juice, 

and is fit for being afiimilated to the different parts of 

the plant, and for being employed in the formation of 

thofe fecretions which are neceffary for the purpofes of 

the vegetable economy. 
The leaves, therefore, may be confidered as the di- 

gefling organs of plants, and as equivalent in fome mea- 

fure to the ftomach and lungs of animals. The leaves 

confequently arc not mere ornaments ; they are the moft 

STANCES. Parti. 
important parts of the plant* Accordingly we find, Vegeta- 
that whenever we flrip a plant of its leaves, we ftrip it bon. 

entirely of its vegetating powers till new leaves are J 

formed. It is well known, that when the leaves of 

plants are deflroyed by infects they vegetate no longer, 

and that their fruit never make any farther progrefs in 
ripening, but decays and dries up. Even in germina¬ 

tion no progrefs is made in the growth of the Item till 

the feed leaves appear. As much food indeed is laid up 

in the cotyledons as advances the plant to a certain 

ftate, the root is prepared, and made ready to perform 

its fun&ions; but the fap which it imbibes muff be 

firfl carried to the feed leaves, and digefted there, be¬ 

fore it be proper for forming the plumula into a flem. 

Accordingly if the feed leaves are cut off, the plant re- 

fufes to vegetate. 

It will be very natural to afk, If this be true, how How they 
come the leaves themfelves to be produced ? Even if no are proda- 

anfwer could be given to this queftion, it could not over-ce<** 

turn a Angle fa& which has been formerly mentioned, 

nor affe& a Angle conclufion as far as it has been fair¬ 

ly deduced from thefe fa&s. We know that the leaves 

exift long before they appear ; they have been traced 

even five years back. They are completely formed in 

the bud, and fairly rolled up forevolution, many months 

before that fpring in which they expand. We know, 

too, that if we take a bud, and plant it properly, it 

vegetates, forms to itfelf a root, and becomes a com¬ 

plete plant. It will not be faid, furely, that in this cafe 

the bud imbibes nourifhment from the earth; for it 

has to form a root before it can obtain nourifhment in 

that manner; and this root cannot be formed without 

nourifhment. Is not this a demonftration that the bud 

contains, already laid up in itfelf, a fufficient quantity 

of nourifhment, not only to develope its own organs, 

but alfo to form new ones. This we confider as a fuf¬ 

ficient anfwer to the obje&ion. During the fummer, the 

plant lays up a fufficient quantity of nourifhment in each 

bud, and this nourifhment is afterwards employed in de¬ 

veloping the leaves. This is the reafon that the leaves 

make their appearance, and that they grow during the 

winter, when the plant is deprived of its organs of di- 

geftion. 
Hence we fee why the branch of a vine, if it be in¬ 

troduced into a hothoufe during the winter, puts forth 

leaves and vegetates with vigour, while every other part 

of the plant gives no figns of life. Hence alfo the rea¬ 

fon that the inoculation of plants fucceeds (f). 

If a tree be deprived of its leaves, new leaves make 

their appearance, becaufe they are already prepared for 

that purpofe : but what would be the confequence if a 

tree were deprived of its leaves and of all its buds for 

_ five 

(e) Plants of a white colour, from vegetating in the dark, are called etiolated, from a French word which 

•fignifies a Jlar, as if they grew by Jlar light. * . . '. 
(f) Hence alfo the caufe of another well known phenomenon. The fap flows out of trees very readily in fpring 

•before the leaves appear, but after that the bleeding ceafes altogether. It is evident that there can be fcarcely any 

circulation of fap before the leaves appear ; for as there is no outlet, when the veflels are once full, they can ad¬ 

mit no more. It appears, however, from the bleeding, that the roots are capable of imbibing, and the veflels 

of circulating the fap with vigour. Accordingly, whenever there is an outlet, they perform their fun&ions as 

ufual, and the tree bleeds ; that is, they fend up a quantity of fap to be digefted as ufual: but as there are no 

digefting organs, it flows out, and the tree receives no injury, becaufe the fap that flows out would not have been 

imbibed at all, had it not been for the artificial opening. But when the digeftive organs appear, the tree will 

*iot bleed ; becaufe thefe organs require all the fap, and it is conftantly flowing to them. 
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five years back ? That plarvts do not vegetate without 
leaves, is evident from an experiment of Duhamel. He 

' ftript the bark off a tree in ringlets fo as to leave five 
or fix rings of it at fome diftance from each other, with 
no bark in the intervals. Some of thefe rings had buds 
and leaves ; thefe increafed confiderably in fize ; but one 
ring which had none of thefe remained for years unal- 

ter2t The peculiar juice thus formed in the leaves is 
carried by velTels intended for that ufe to all the parts 
of the plant, in order to be employed for the purpofes 
of vegetation ;—to increafe the wood, the bark, the 
roots ; to prepare the feeds, lay up nounlhment for the 
buds, and to repair the decayed parts of the fyftem, or 

If we had any method of obtaining this peculiar juice 
Jn a ilate of purity, the analyfis of it would throw a 
crreat deal of light upon vegetation 5 but this is fcarce 
poffible, as we cannot extraft it without dividing at the 
fame time the veffels which contain the fap. In many 
cafes, however, the peculiar juice may be known by its 
colour ; and then its analyfis may be performed with an 
approach towards accuracy. The experiments made on 
fuch juices have proved, as might have been expe&ed, 
that they differ very confiderably from each other, and 
that every plant has a juice peculiar to itfelf. Hence 
it follows, that the proceffes which go on in the leaves 
of plants muff differ at leaft in degree, and that we 
have no right to transfer the conclufions deduced irom 
experiments on one fpecies of plants to thofe of another 
fpecies. It is even probable, that the proceffes in diffe¬ 
rent plants are not the fame in kind ; for it is not rea¬ 
dable to fuppofe, that the phenomena of vegetation 
in an agaric or a boletus are precifely the fame as thofe 
which take place in trees and in larger vegetables, on 
which alone experiments have hitherto been made. 

To attempt any general account of the ingredients 
of the peculiar juice of plants, is at prefent impoflible. 
We may conclude, however, from the experiments of 
Chaptal, that it contains the vegetable fibre ot wood, 
either ready formed, or very nearly fo ; juft as the blood 
in animals contains a fubftance which bears a ftrong re- 
femblance to the mufcular fibres. / 

When oxy-muriatic acid was poured into the pecu¬ 
liar juice of the euphorbia, which m all the Ipecies of 
that Angular genus is of a milky colour and confiftency, 
a very copious white precipitate fell down. This pow¬ 
der, when waihed and dried, had the appearance ot fane 
ftarch, and was not altered by keeping. It was neither 
affefted by water nor alkalies. Alcohol, affifted by 
heat, diffolved two thirds of it ; which were again pre¬ 
cipitated by water, and had all the properties of relin. 
The remaining third part poflefled the properties of the 
woody fibre. Mr Chaptal tried the fame experiment on 
the juices of a great number of other plants, and he 
conilantly found that oxy-muriatic acid precipitated 
from them -woodyfire. The feeds of plants exhibited 
exaftly the fame phenomenon ; and a greater quantity 
of woody fibre was obtained from them than from an 
equal portion of the juices of plants *. Thefe experi¬ 
ments are fufficient to fhew, that the proper juices of 
plants contain their nouriihment ready prepared, nearly 
in the ftate in which it exifts in the leed for the ufe of 

the young embryo. 

567 
The peculiar juices of plants, then, contain more car- Vegeta- 

bon, hydrogen, and oxygen and lefs water, and pro-, tK*n* , 
bably lime alfo, than the fap. They are conveyed to 
every part of the plant ; and all the fubftances which jt8 ufes 
we find in plants, and even the organs themfelves, by 
which they perform their fun&ions, are formed from 
them. But the thickeft veil covers the whole of thefe 
proceffes; and fo far have philofophers hitherto been 
from removing this veil, that they have not even been 
able to approach it. All thefe operations, indeed, are 
evidently chemical decompofit*ons and combinations ; 
but we neither know what thefe decompofitions and 
combinations are, nor the inftruments in which they 
take place, nor the agents by which they are regu¬ 
lated. _ J(j0 

27. Such, as far as we are acquainted with them,pjanrs ^ 
are the changes produced by vegetation. But plantscay 
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do not continue to vegetate for ever ; fooner or later die. 
they decay, and wither, and rot, and are totally de- 
compofed. This change indeed does not happen to all 
plants at the end of the fame time. Some live only for 
a fingle feafon, or even for a fhorter period ; others live 
two feafons, others three, others a hundred or more ; 
and there are fome plants which continue to vegetate 
for a thoufand years. But fooner or later they all ceafe 
to live; and then thofe very chemical and mechanical 
powers which had promoted vegetation combine to de* 
itroy the remains of the plant. Now, What is the 
caufe of this change? Why do plants die ? 

This queftion can only be anfwered by examining 
with fome care what it is which conftitutes the life of 
plants ; for it is evident, that if we can difcover what 
that is which conftitutes the life of a plant, it cannot 
be difficult to difcover what conftitutes its death. 

Now the phenomena of vegetable life are in general phenom<N 
vegetation. As long as a plant continues to vegetate, 
we fay that it lives ; when it ceafes to vegetate, we table life, 
conclude that it is dead. 

The life of vegetables, however, is not fo intimately 
conne&ed with the phenomena of vegetation that they 
cannot be feparated. Many feeds may be kept for 
years without giving any fymptom of vegetation ; yet 
if they vegetate when put into the earth, we fay that 
they poffefs life : and if we would fpeak accurately, we 
muft fay alfo, that they poffeffed life even before they 
were put into the earth ; for it would be abfurd to, 
fuppofe that the feed obtained life merely by being put 
into the earth. In like manner, many plants decay, 
and give no fymptoms of vegetation during winter ; yet 
if they vegetate when the mild temperature of fpring 
affedls them, we confider them as having lived all win¬ 
ter. The life of plants, then, and the phenomena of 
vegetation, are not precifely the fame thing ; for the 
one may be feparated from the other, and we can even 
fuppofe the one to exift without the other. Nay, what 
is more, we can, in many cafes, decide, without hefita* 
tion, that a vegetable is not dead, even when no vege¬ 
tation appears ; and the proof which we have for its 
life is, that it remains unaltered; for we know that when 
a vegetable is dead, it foon changes its appearance, and 

falls into decay. . r/l 
Thus it appears that the life of a vegetable coniilts 

in two things. 1. In remaining unaltered, when cir- 
cumftances are unfavourable to vegetation ; 2 In ex* 

hibiting* 
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Vegeta- hibiting tlic phenomena of vegetation when circamftan- 

1 tlon< ces are favourable. When neither of tliefe two things 

happens, we fay that a vegetable is dead. 

The phenomena of vegetation have been enumerated 

above. They confift in the formation or expanfion of 

the organs of the plant, iri the taking in of nonrifhment, 

in carrying it to the leaves, in digefting it, in diflribu- 

ting it through the plant, in augmenting the bulk of the 

plant, in repairing decayed parts, in forming new or¬ 

gans when they are neceffary, in producing feeds capa¬ 

ble of being converted into plants fimilar to the parent. 

The caufe of thefe phenomena, whatever it may be, is 

the caufc alfo of vegetable life, 

Ad the fubftances which have been enumerated in the 

flrft part of the article Chemistry, Stippl, together with 

their compounds and component parts, poflefs certain 

qualities in common : in confequence of which, aTerm 

has been invented which includes them all. This term is 

matter. Now thefe common qualities may all ultimate¬ 

ly be refolved into certain attradlions and repulfions, 

which thefe fubftances exert. Thefe qualities may be 

faid, without any impropriety, to be ejfential to matter ; 

becaufe every body to which we give the name of mat- 

ter poflefTes them ; and if any body were to be deprived 

of thefe qualities, it could no longer be included under 

the denomination matter. In fhort, the word matter 

comprehends tinder it certain qualities: every fnbftance 

which poflefTes thefe qualities is called matter; and no 

other fnbftance except thefe can receive the name of 

matter without altering the meaning of the word. 

Not redu- The attractions and repulfions of matter have been 
cibleto the examined with care ; and the changes which they pro- 

matter^ duce have been afeertained with confiderable accuracy. 
They h&ve even been reduced to general principles un¬ 

der the name of mechanical and chemical laws. When¬ 

ever any change is obferved, if that change be a cafe of 

a mechanical or chemical law, we fay that the agent is 

matter; but if the change cannot be reduced under thefe 

laws, or if it be incompatible with thefe laws, we mud 

fay, unlefs we would pervert the meaning of words alto¬ 

gether, that the agent is not matter. 

Now it cannot be difputed. that feveral of the pheno¬ 

mena of life in vegetables are incompatible with the 

law’s of mechanics and chemidry. The motion of the 

fap, for inftance, mud be produced by the contraClion 

of the vefiels ; and the contraction of vcfiels, on the ap¬ 

plication of dimnli, is incompatible with the laws of 

chemidry, becaufe no decornpofition takes place ; and 

of mechanics, becaufe a much greater force is genera¬ 

ted than the generating body itfelf pofiefied. The evo¬ 

lution of the organs of vegetables, the reparation of de¬ 

cayed organs, the formation of new ones to fupply the 

place of the old, the production of feeds capable of 

producing new plants, the condant fimilarity of indivi¬ 

duals of the fame fpecies—thefe, and many other well 

known phenomena, cannot be reduced under mechani- 

quentiy ca^ an<^ chemical law's. The caufe of life, then, in 
owing to plants, is a fubjlance (for we can form no conception 
animmate-of an agent which is not a fubdance) which does not 
rial caufe. according to the laws of mechanics and chemidry, 

Part I, 
and which confequently is not matter. We fhall there- Vegeta- 

fore, till a. better name be chofen, denominate it the , tIOI1< 
vegetative principle (g). 

The nature of the vegetative principle can only be de- Nature of 
duced from the phenomena of vegetation. It evidently the vege- 

follovvs a fixed plan, and its aCUons are dfre&ed to pro- tflrive Pr*a' 

mote the good of the plant. It lias a power over mat-C ^ 

ter, and is capable of dire&ing its attractions and repul- 

fions, in fneh a mariner as to render them the inftru- 

ments of the formation, and improvement, and prefer- 

vation of the plant. It is capable alfo of generating 

fubftances endowed with powders limilar to itfelf. The 

plan according to wrhieh it a£ts, difplays the mod con- 

fuinmate wifdom and forefiglit, and a knowdedge of the 

properties of matter infinitely beyond what man can 

boalt. ' . _ # ,g5 
Metaphyficians have thought proper to divide all Whether 

fubdances into two claffes, matter and mind. If we fob endowed 
low this divifion, the vegetative principle, as it is not^^on- 

material^ mud undoubtedly be ranked under mind. But' 

if confcioufnefs and intelligence be confidered as effential 

to mind, which is the cafe according to their definition, 

we cannot give the vegetative principle the name of 

mind) becaufe it has not been proved that it pofTefTes 

confcioufnefs and intelligence. It a6ls indeed accord¬ 

ing to a fixed plan, which difplays the highed degree 

of intelligence ; but this plan may belong, not to the 

vegetative principle itfelf, but to the Being who form¬ 

ed that principle. We can conceive jt to have been en¬ 

dowed by the Author of Nature with peculiar powers, 

which it mud always exert according to certain fixed 

laws \ and the phenomena of vegetation may be the re- 

fult of this mode of a&ing. This, as far as we can fee, 

is not impofllhle. It mud be fhewn to be impofiible 

by every perfon who wifhes to prove that plants poflefs 

confcioufnefs and intelligence ; for the proofs of this 

confcioufnefs can only be deduced from the defign 

which the a&ions of plants manifed. Thofe phdofo- 

phers who have aferibed confcioufnefs and intelligence 

to plants, have founded their belief principally on cer¬ 

tain actions which plants perform 011 the application of 

dimuli. But thefe aftions prove nothing more than 

what cannot be denied, that there exids a vegetative 

principle, which is not material, and which has certain 

properties in common with the living principles of ani¬ 

mals ; but whether or not this vegetative principle pof- 

fefiee confcioufnefs and intelligence, is a very different 

quediou, and mud be decided by very different proofs. 

We do not fay that the heart of an animal is confcious, 

becaufe it continues to beat on the application of pro¬ 

per dimuli for fome tifne alter it has been feparated 

from the red of the body. , 

The death of plants, if we can judge from the phe-p)eat|j 

nomena, is owing, not to the vegetative principle lea-plants, 

ving them, but to the organs becoming at lad altoge¬ 

ther unfit for performing their fun&ions, and incapable 

of being repaired by any of the powers which that prin¬ 

ciple poflefTes. The changes which vegetable fiibflan- 

ces undergo after death come now to be examined. 

They fhall form the fubje& of the enfuing chapter. 
Chap. 

Vegetable SUBSTANCES. 

(g) Phyfiologifls have ufually given it the name of living principle. We would have adopted that name, if it 

had not been too general for our purpofe. 
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Not only* entire plants undergo decompofition after 

death, but certain vegetable fubdances alfo, whenever 

they are mixed together, and placed in proper circum- 

flanoes, mutually decompofe each other, and new com¬ 

pound fubilances are produced. Thefe mutual decom- 

pofitions, indeed, are naturally to be expected : for as 

all vegetable fubilances are compofed of feveral ingre¬ 

dients, differing in the ilrength of their affinity for 

each other, it is to be fuppofed that, when two fuch 

fubilances are mixed together, the divellent affinities 

will, in many cafes, prove ftronger than the quiefeent ; 

and therefore decompofition, and the formation of new 

compounds, mud take place : jufl as happens when 

the acetite of lead and fulphat of potafs are mixed to¬ 

gether. 

Thefe mutual decompofitions of vegetable fnbdances 

are by no means fo ea£ly traced, or fo readily explain¬ 

ed, as the mutual decompofitions of neutral falts ; part¬ 

ly on account of the number of fubdances, whofe affi¬ 

nities for eaeh other are brought into adtion, and part¬ 

ly becaufe we are.*ignorant of the manner in which the 

ingredients of vegetable fubdances are mutually com¬ 

bined. 
Chemids have agreed to give thefe mutual decompo¬ 

fitions which take place in vegetable fnbdances the name 

of fermentation ; a word drd introduced into chemidry 

by Van Helmont * ; and the new fubdances produced 

they have called the products of fermentation. All the 

phenomena of fermentation lay for many years conceal¬ 

ed in the completed darknefs, and no chemid was bold 

enough to hazard even an attempt to explain them. 

They were* employed, however, and without hefitation 

too, in the explanation of other phenomena ; as if gi¬ 

ving to o»e procefs, the name of another of w;hich we 

are equally ignorant, could, in reality, add any thing 
to our knowledge. The darknefs which enveloped 

thefe phenomena has lately begun to difperfe ; but they 

are dill furrounded with a very thick mid; and we mud 

be much better acquainted with the compofition of ve¬ 

getable fubdances, and the mutual affinities of their in¬ 

gredients, than we are at prefent, before we can explain 

them in a fatisfadtory manner. 
The vegetable fermentations or decompofitions may 

be arranged under five heads; namely, that which pro¬ 

duces bread, that which produces wine, that which pro¬ 

duces beer, that which produces acetous acid or vinegar, 

and the putrefactive fermentation, or that which produ¬ 

ces the fpontaneous decompofition of decayed vege¬ 

tables. Thefe fhall be the fubjedt of the five following 

fedtions. In order to avoid long titles, we ffiall give to 

the fird three fedtions the name of the new fubdances 

produced by the fermentation. 

Sect. I. Of Brejd. 

Simple as the manufedlure of bread may appear to 

us who have been always accuftomed to confider it as a 

common procefs, its difcovery was probably the work 

of ages, and the refult of the united efforts of men, 

whofe fagacity, had they lived in a more fortunate pe- 
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riod of fociety, would have rendered them the tivals of 
Aridotle or of Newton. 

The method of making bread fimilar to ours was 

known in the Ead at a very early period ; but neither 

the precifc time of the difcovery, nor the name of the 

perfon who publifhed it to the world, has been prefer¬ 

red. We are certain that, the Jews were acquainted 

with it in the time of Mofes ; for in Exodus * we find * Ch. 

a prohibition to ufe leavened bread during the celebra- v. 15. 

tion of the paffover. It does not appear, however, to 

have been known to Abraham ; for we hear in- his hif- 

tory of cakes frequently, but nothing of leaven. E- 

gypt, both from the nature of the foil and the early pe¬ 

riod at which it was civilized, bids faired for the difco¬ 

very of making bread. It can fcarcely be doubtad 

that the Jews learned the art from the Egyptians. The 

Greeks, a flu re us that they were taught the art of ma¬ 

king bread by the god Pan. We learn from Homer 
that it was known during the Trojan war f. The Ro-f Uhd,\t* 

mans were ignorant of the method of making bread till*16, 

the year 580, after the building of Rome, or'200 years 
before the commencement of the Chriftian era J. Since \ Vlln. 1.15, 

that period the art has never been unknown in th£ foutlicaP* XI* 

of Europe ; but it made its way to the north very flow- 

ly, and even at prefent in many northern countries fer¬ 

mented bread is but very feldoin nfed. jyT 

The only fubdance well adapted for making bread, Subftaoces 
we mean loaf bread, is wheat flour, which is compofed which 

of four ingredients; namely, gluten, darch, albumen, 

and a fweet mucous matter, which pofiefies nearly the 

properties of fugar, ancl which is probably a mixture of 

fugar and mucilage. It is to the gluten that wheat 

flour owes its fuperiority to every other as the bafis of 

bread. Indeed there are only two other fubdances at 

prefent known of which good loaf bread can be made ; 

thefe are rye and potatoes. The rye loaf is by no means 

fo well raifed as the wheat loaf; and potatoes will not 

make bread at all without particular management. Po¬ 

tatoes, previoufly boiled and reduced to a very fine tough 

pafie by a rolling pin, mud be mixed with an equal weight 

of potatoe darch. This mixture, baked in the ufual 

way, makes a very white, well raifed, pleafant bread. 

We are indebted for the procefs to Mr Permentier. 

Barley-meal perhaps might be fubftituted for darch. 

The baking of bread confids in mixing wheat flour Baking of 
with water, and forming it into a pade. The average bread, 

proportion of thefe is two parts of water to three of 

flour. But this proportion varies confiderably, accord¬ 

ing to the age and the quality of the flour. In general, 

the older and the better the flour &, the greater is the 

quantity of water required. If the pade, after being 

thus formed, be allowed to remain for fome time, its 

ingredients gradually adt upon each other, and the pade 

acquires new properties. It gets a difagreeable four 

tade, and a quantity of gas (probably carbonic acid gas) 

is evolved. • In fhort, the pade ferments (h). Thefe 

changes do not take place without water ; that liquid, 

therefore, is a neceflary agent. Poffibly it is decompo- 

fed by the adtion of the darch upon it; for when darch 

is diluted with water, it gradually becomes four. The 

gluten, too, is altered, either by the adtion of the wa¬ 

ter on it, or of the darch ; for if we examine the pafte 
• 4 C after 

* 

(h) It was from this procefs that Van Iielmont transferred the word fermentation into chemidry. 
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after it has undergone fermentation, the gluten is no 

longer to be found. If pafte, after Handing for a fuffi- 

cient time to ferment, be baked in the ufual way, it 

forms a loaf full of eyes like our bread, but of a tafte 

fo four and unpleafant that it cannot be eaten. If a 

{mall quantity of this old paile, or leaven as it is called, 

be mixed with new made pafte, the whole begins to 

ferment in a fhort time ; a quantity of gas is evolved ; 

but the glutinous part of the flour renders the pafte fo 

tough, that the gas cannot efcape ; it therefore caufes 

the palte to fwell in every direction : 'and if it be now 

baked into loaves, the immenfe number of air bubbles 

imprifoned in every part renders the bread quite full of 

eyes, and very light. If the precife quantity of leaven 

neceffary to produce the fermentation, and no more, has 

been uled, the bread is fulficiently light, and has no 

unpleafant tafte ; but if* too much leaven be employed, 

the bread has a bad tafte ; if too little, the fermen¬ 

tation does not come on, and the bread is too com¬ 

pact and heavy. To make good bread with leaven, 

therefore, is very difficult.. 
The ancient Gauls had another method of ferment¬ 

ing bread. They formed their pafte in the ufual way; 

and inftead of leaven, mixed with it a little of therbarm 

which collects on the furface of fermenting beer*. 

This mixture produced as complete and as fpeedy a fer¬ 

mentation as leaven ; and it had the great advantage of 

not being apt to fpoil the tafte of the bread. About 

the end of the 17th century, the bakers in Paris began 

to introduce this practice into their proceffes. The 

pra&ice was difeovered, and exclaimed againft ; the fa¬ 

culty of medicine, in 1688, declared it prejudicial to 

health ; and it was not till after a long time that the 

bakers fucceeded in convincing the public that bread 

baked with barm is fuperior to bread baked with lea¬ 

ven. In this country the bread has for thefe many 

years been fermented with barm. 
What is this barm which produces thefe effe&s ? The 

queftion is curious and important ; but we are not able 

to anfwer it completely. Mr Henry of Manchefter has 

concluded, trom a number of very interefting experi¬ 

ments, that the only ufeful part of barm is carbonic acid 

gas, and that this gas therefore is the real fermenter of 

pafte f. 
That the barm of beer, in its ufual ftate, contains 

carbonic acid gas, cannot be doubted ; and that carbo¬ 

nic acid gas ads as a ferment, the experiments of Mr 

Henry prove decihvely. But that the only adive part 

of barm is carbonic acid gas, and nothing but carbonic 

gas, is extre dy doubtful, or rather we are certain that 

it is not true. It has been cuftomary with the ba¬ 

kers of Paris to bring their barm from Flanders and Pi¬ 

cardy in a ftate of drynefs. When fkimmed off the 

beer, it is put into facks, and the moifture allowed to 

drop out ; then thefe facks are fubjeded to a ftrong 

preffure, and when the barm is dry it is made up into 

f Enc.Metb. balls t‘ Now, in this ffate, it is not to be fuppofed 
art. i. 249- that bubbles of carbonic acid can remain entangled in 

the barm ; they muff have been fqueezed out by the 

prefs, and by the fubfequent formation of the barm in¬ 

to balls: yet this barm, when moiftened with water, 

ferments the bread as well a? new barm. 

SUBSTANCES. Part I. 

173 
Barm. 

f March. 
Mem. ii. 

After the bread has fermented, and is properly raifed, Bread, 

it is put into the oven previoufly heated, and allowed v—v—^ 

to remain till it be baked. The mean heat of an oven, HeaVdthe 
as afeertained by Mr Tillet, is 448° *. The bakers do oven. 

not ufe a thermometer ; but they judge that the oven is *EncMetb. 

arrived at the proper heat when flour thrown on theart,i* 275* 

floor of it becomes black very foon without taking fire. 

We fee, from Tillet’s experiment, that this happens at 

the heat of 448°. 
When the bread is taken out of the oven, it is found Lofs of 

to be lighter than when put in ; as might naturally have weight . 

been expeded, from the evaporation of moifture, which aine 111 

muft have taken place at that temperature. Mr Tillet, 

and the other commiffioners who were appointed to 

examine this fubjed in confequence of a petition from 

the bakers of Paris, found that a loaf, which weighed 

before it was put into the oven 4.625 lhs. after being 

taken out baked, weighed, at an average, only 3.813lbs. 

or 0.812 lb. lefs than the pafte. Confequently 100 

parts of pafte, lofe, at an average,* 17.34 parts, or fome- 
what more than -^-th by baking*. They found, how- * ^bsd. 275* 

ever, that this lofs of weight was by no means uniform, 

even with refped to thofe loaves which were in the 

oven at the fame time, of the fame* form, and in the 

fame place, and which were put in and taken out at the 

fame inftant. The greateft difference in thefe circum- 

ftances amounted to .2889, or 7.5 parts in the hundred, 

which is about -r^th of the whole. This difference is 

very confiderable, and it is not eafy to fay to what it is 

owing. It is evident, that if the pafte has not all the 

fame degree of moifture, and if the barm be not accu¬ 

rately mixed through the whole, if the fermentation of 

the whole be not precifely the fame, that thefe diffe¬ 

rences muft take' place. Now it is needlefs to obferve 

how difficult it is to perform all this.completely. The 

French commiffioners found, as might indeed have been 

expedejd, that, other things being equal, the lofs of 

weight fuftained is proportional to the extent of fur- 

face of the loaf, and to the length of time that it re¬ 

mains in the oven ; that is to fay, the fmaller the ex¬ 

tent of the external futface, or, which is the fame thing, 

the nearer the loaf approaches to a globular figure, the 

fmaller is the lofs of weight which it fuftains ; and the 

longer it continues in the oven, the greater is the lofs of 

weight which it fuftains. Thus a loaf which weighed 

exactly 4 lbs. when newly taken out of the oven, be¬ 

ing replaced as foon as weighed, loft, in ten minutes, 

.125 lb. of its weight, and in ten minutes more it again 

left .0625 lb. f. * f Hid, p. 
Loaves are heavieft when juft taken out of the oven ;*7°* 

they gradually lofe part of their weight, at leaft if not 

kept in a damp place, or wrapt round with a wet 

cloth (k). Thus Mr Tillet found that a loaf of 4 lbs. 

after being kept fora week, waited .3125, or nearly 
Tkth of its original weight J. * . \lbid. 

When bread is newly taken out of the oven, it has aprc.Ie?r^j 
peculiar, and rather pleafant fmell, which it lofes by of b‘readt 

keeping ; as it does alfo the pecuiiar tafte by which 

new bread is diftinguiffied. This ffiews us, that the 

bread undergoes chemical changes ; but what thefe 

changes are, or what the peculiar fubftance is to which, 

the odour of bread is owing, is not known. 
Bread 

{r) This is an excellent method of preferving bread freffi, and free from mould, for a long time. 
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Wine. Bread differs very completely from the flour of which 

' it is made, for none of the ingredients of the flour can 

now be difcovered in it. The only chemift who has 

attempted an analyfis of bread is Mr Geoffroy. He 

found that 100 parts of bread contained the following 

ingredients : 

24.735 water. 
32.030 gelatinous matter; extra&ed by boiling water. 

39.843 refiduum infoluble in water. 

96.608 
3.392* lofs. 

100. 
But this analyfls, which was publifhed in the Memoirs 

of the French Academy for the year 1732, vvas made at 

a time when the infant ftate of the fcience ol chemiltry 

did not admit of any thing like accuracy. 

BSTANCES. 
water is abfolutely neceffary for the exiftence of vinous 

fermentation. 
If the juice of tnofe fruits which contain but little-3 

fugar, as currants, be put into a favourable fltuation, . 

fermentation indeed takes place, but fo flowly, that the 

product is not wine, but vinegar : but if^ a fufRcient 

quantity of fugar be added to thefe very juices, wine is 
readily produced. No fubftance whatever can be made 

to undergo vinous fermentation, and to produce wine, 

unlefs fugar be prefent. Sugar therefore is abfolutely 

neceffary for the exiftence of vinous fermentation ; and 

we are certain that it is decompofcd during the procefs, 

for no fugar can be obtained from properly fermented 
0 i8r 

wme. *> . . .. 
All thofe juices of fruits which undergo the vinous An aC1^ 

fermentation, either with or without the addition of 

fugar, contain an acid. We have feen already in the 

firft chapter that the vegetable acids are obtained chief¬ 

ly from fruits. The apple, for inftance, contains ma¬ 

lic acid ; the lemon, citric acid; the grape, tartarous 
acid.* The Marquis de Bullion has afeertained, that 

Y Sect. II. Of Wine. 

Fruits af- ' There is a confiderable number of ripe fruits from . - y . 
fording which a fweet liquor may be expreffed, having at the muJl will not ferment if all the tartarous acid which f ^ 

wille fame time a certain degree of acidity. Of fuch fruits contains be feparated from it*. We may conclude trom 

we have in this country the apple, the cheny, the Wt III --j - II' • - 

goofeberry, the currant, See. but by far the molt va¬ 

luable of thefe fruits is the grape, which grows luxu¬ 

riantly in the fouthern parts of Europe. From grapes, 

fully ripe, may be expreffed a liquid of a fweet tafte, 

to which the name of mttjl has been given. This li¬ 

quid is compofed almoft entirely of live ingredients; 

namely, water, fugar, jelly, mucilage, and tartarous acid 

partly faturated with potafs. The quantity of fugar 

which grapes fully ripe contain is very confiderable ; it 

may be obtained in cryftals by evaporating rnuft to the 

conftftence of fyrup, ieparating the tartar which preci¬ 

pitates during the evaporation, and then fetting the 

muft aflde for fome months. The cryftals of fugar are 

173 gradually formed. 
Undergo When muft is put into the temperature of about 70°, 
the vinous the different ingredients begin to a& upon each other, 
Jermenta- ^ what jg cai|ed v\nous fermentation commences. The 

phenomena of this fermentation are an inteftme motion 

111 the liquid, its becoming thick and muddy, a tem¬ 

perature equal to 72.5”, and an evolution of carbonic 

acid gas. In a few days the fermentation ceafes, the 

thick part fubfldes to the bottom, the liquid becomes 

clear, it has loft much of its faccharine tafte, and affu- 
med a new one, its fpecific gravity is diminifhed ; and 

in fhort, it has become the liquid well known under the 

name of wine. . 
Now what is the caufe of this fermentation ; what are 

the fubftances which mutually decompofe each other ; 

and what is the nature of the new iubftance formed ? 
Thefe changes are produced altogether by the mu. 

tual adtion of the fubftances contained in muft ; for 

they take place equally well, and wine is formed equally 

§ Fabroni, vvell in clofe veffels as in the open air J. 
jinn, de j£ mun be evaporated to the^ conflftency of a 
Chbn. xxxi. th.ck fyrup) or tQ a ro^ as tiie elder chemifts termed 

°02‘i79 it, the fermentation will not commence, though the pro- 
For which per temperature, and every thing elfe neceffary to pro- 

water’ duce fermentation, be prefenf ||. But if this fyrup be 

J| Stahl, i. arrain diluted with water, and placed 111 favourable cir- 

cumftances, it will ferment. Therefore the prefence of 

this, that the prefence of a vegetable acid is abfolutely 

neceffary for the commencement of the vinous fermenta¬ 

tion. This renders it probable that the effential pact 

of barm is a vegetable acid, or fomething equivalent; 

for if fugar be diffolved in four times its weight of water, 

mixed with the yeaft of beer, and placed in a proper ^ 
temperature, it undergoes the vinous fermentation •f. ig^ 

All the juices of fruits which undergo the vinous And jelly 
fermentation contain a quantity of jelly, or mucilage, are necef. 

or of both. Thefe two fubftances refemble each other*”/- 

in fo many particulars, and it is fo difficult to feparate 

them, that we fhall fuppofe they have the fame effe& 

in the mixture. The prefence of thefe fubftances ren¬ 

ders it probable that they alfo are neceffary for the 

vinous fermentation. Perhaps they adl chiefly by their 

tendency to become acid. 
Thus we fee, that for the produ&ion of wine a cer- 

tain temperature, a certain portion of water, fugar, a ve¬ 

getable acid, and, in all probability, jelly alfo, is necef¬ 

fary. Mr Lavoifter found that fugar would not fer¬ 

ment unlefs diffolved in at leaft four times its weight of 

water. This feems to indicate that the particles of 

fugar muft be removed to a certain diftance from each 

other before the other ingredients can decompofe them. 

The evolution and reparation of carbonic acid gas m 

fuch quantity, fhews us that the proportion of the car¬ 

bon and the oxygen of the fugar is diminifhed. It is 

not certain that the mucilage of the wine is decompoied 

fo completely as the fugar ; for it has been obferved, 

that when the muft abounds In mucilage, the wine is 

P When wine is diftilled by means of a low heat, there 

comes over a quantity of alcohol, and the remainder iswine# 

a folution of acetous acid. From this fa6t, it has been 

concluded that wine is compofed of acetous acid and 

alcohol. But that the diftillation oceaflons a chemical 

change in the ingredients of wine is evident from thi.;, k 

that if we again mix the alcohol and acetous acid, we 

do not reproduce the wine. 
Fourcroy has attempted to fhew that alcohol exilted 

ready formed ; but bis proofs are not concluhve. bab- 

* 4 C 2 • ' * roiU 
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roni has fhewn, that alcohol cannot be obtained from 

new made wine by any other method than diflillation. 

When wine is fatured with very dry carboriat of potafs, 

no alcohol makes its appearance on the furface of the 

mixture, yet a ver • fmall quantity of alcohol, artificially 

mixed with wine, may be detected by this method. It 

is certain, however, that alcohol exifts ready formed in 
old wine. 

*184 
Method of 
making 
malt, 

* Collier, 
XAanch. 
Jhlem. v. 
185. 
Wort, 

186 
And beer. 

\ Ibid, p« 
160, 

Sect. III. Of Beer. 

The method of making beer was known in the moft 

remote ages ; we are ignorant to whom the vyorld is in¬ 

debted for the difcovery of it. Beer is ufually made 
from barley. 

The barley is iteeped in water for about fixty hours, 

in order to faturate it with that liquid. It ought then 

to be removed as fpeedily as poffible, otherwife the wa¬ 

ter diffblves, and carries off the inoft valuable part of 

the grain. This barley is then to be laid in ja heap for 

twenty-four hours ; heat is evolved, oxygen gas abforb- 

ed, carbonic acid gas emitted, and germination com-* 

mences with the {hooting forth of the radicle. It is 

then fpread upon a cool floor, dried (lowly, and is after¬ 
wards known by the name of malt *. 

Malt, previoufly ground to a courfe powder, is to be 

infufed in a fufficient quantity of pure water, of the 

temperature of 160°, for an hour. The infufion is then 

to be drawn off, and more water may be added, at a 

higher temperature, till all the foluble part of the malt 

is extracted. This infufion is known by the name of 

wort. It has a fweet tafte, and contains a quantity of 

faccharine, and doubtlefs alfo of gelatinous matter. 

When wort is placed in the temperature of about 

6o°, fermentation gradually takes place in it,-and the 

very fame phenomena appear which diftinguifh the pro¬ 

duction of wine. The fermentation of wort, then, is 

nothing but a particular cafe of the vinous fermenta¬ 

tion. But wort does not ferment fo well* nor fo foon, 

nor does it produce nearly fo great a quantity of good 

fermented liquor, as when yeajl is added to it. The 

reaf6n of which is, probably, that the fermentation does 

not commence till an acid is generated in the wort, and 

before that happens part of the faccharine contents are 

decompofed ; whereas the yeaft adds an acid, or, at leaft, 

fomething equivalent to it, at once. 

Wort ferments in clofe veflels, as Mr Collier afeer- 

tained by experiment, equally well as in the open air. 

Therefore the decompofition is produced entirely by 

the fubftances contained in the wort, without the addi¬ 

tion of any thing from the air. The quantity of beer 

produced in clofe veflels is much greater than when the 

procefs takes place in the open air. The reafon of 

which is, that in the open air the beer gradually eva¬ 

porates during the fermentation. Thus Mr Collier 

found that 11 quarts, 3I- oz. fermented in open veflels, 

loft, in 12 days, 40 oz. ; whereas an equal weight, fer¬ 

mented in clofe vefTels, loft only 8 oz. in the fame time. 

Yet the quality of the beer was the fame in each ; for 

equal quantities of both, when diftilled, yielded precifely 

the fame portion of alcohol f. 

Part I. 
During the fermentation, a quantity of carbonic acid Acetous 

gas is conftantly difengaged, not in a ftate of purity, Ferftenta*. 

but containing, combined with it, a portion of the Pu^efac, 
wort ; and if this gas be made to pafs through water, tion. 

it will depofite wort, which may be fermented in the vr—1 
ufual manner *. # Colliert 

When beer is dfftilled, alcohol is obtained, and the Mancb. 

refiduum is an acid liquor f. The theory of beer is fo 

obvioufly the fame w ith that of wine that it requires no Mtm'xu 
additional explanation. 257. 

Sect. IV. Of the Acetous Fermentation. 

18 7 
If wine or beer be kept at a temperature between Subfiances 

70°and 90°, it gradually lofes its properties, and is con-which un¬ 

verted into acetous acid. * fkr£° 

urmg this change, a quantity of oxygen gas 'is mentation, 
abforbed, and the whole of the fpirituous part of the 

wine or beer difappears. Gonfequently its ingredients 
naturally decompofed each other. 

Neither pure alcohol, nor alcohol diluted with wrater, 

are capable <3f undergoing this change, neither do they 

ablorb any oxygen. This abforption, then, is made 

by the mucilaginous matter which always exiftsin thefe 

liquids. No acetous acid is ever produced, uiflefs fome 

acid be prefent in the liquid. We may conclude, then, 

that the mucilage acquires the properties of an acid 

before it begins to ad: upon the fpirituous part of the 
beer or the wine. 

As the acetous acid has been already treated of in 

the article Chemistry, Suppl. it is unneceflary to dwell 

fmy longer on this fubjed here. 

Sect. V. Of Putrefaction. 

IBS 

All vegetable fubftances, both complete plants and Nature of 

their component parts feparately, when left entirely to Putrefac- 

themfelves, are gradually decompofed and dellroyed, lon* 

provided moifture be prefent, and the temperature be 

not much under 450, nor too high to evaporate fud- 

denly all the moifture, This decompofition has obtained 

the name of putrefaction. 

It proceeds with molt rapidity in the open air ; but 

the contad of air is riot absolutely neceflary. Water 

is, in all cafes, effential to the procefs, and therefore is 
mofl: probably decompofed. 

Putrefadion is conftantly attended with a fetid 

odour, owing to the emiflion of certain gafeous matters, 

which differ according to the putrefying fubftance. 

Some vegetable fubftances, as - gluten, and cruciform 

plants, emit ammonia; others, as onions, feem to emit 

phofphorated hydrogen gas. Carbonic acid gas, and * 

hydrogen gas, impregnated with unknown vegetable 

matters, are almoft conftantly emitted in abundance. 

When the whole procefs is finifhed, fcarcely any thing 

remains but the earths, the falts, and the metals, which 

formed a conftituent part of the vegetable. But our 

chemical knowledge of vegetable compounds is by far 

too limited to enable us to follow this very complicated 

procefs with any chance of fuccefs. 

PART 
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Part II. Of Animal SUBSTANCES. 

Ingredients THEN we compare animals and vegetables to- 
cf animals, VV gether, each in their mod perfed date, nothing 

V F: ^ina‘can be eafier than to diftinguifli theiyu The plant is 

!S9 confined to a particular fpot, and exhibits no marks of 

Clades(f confcioufnefs or intelligence ; the animal, on the con- 
animals andtrary, can remove at pleafure from one place to another, 
vegetables. ig poffdrcd Gf confcioufnefs, and a high degree of in¬ 

telligence. But on approaching the contiguous extre¬ 

mities of the animal and vegetable kingdom, thefe ftri- 

king differences gradually difappear, the objeds acquire 

a greater degree of refemblance, and at lath approach 

each other fo nearly, that it is fcarcely pofiible to de¬ 

cide whether fome of thofe fituated on the very boundary 

belong to the animal or vegetable kingdom. 

Difficultly To draw a line of diftindion, then, between animals 
diftinguUh- and vegetables, would be a very difficult tafk ; but it is 
cd. riot neceffary for us, in this place at lead, to attempt it ; 

for almod the only animals whofe bodies have been 

hitherto examined with any degree of chemical accu¬ 

racy, belong to the mod perfed claffes, and confequent- 

lv are in no danger of being confounded with plants. 

Indeed the greater number of fads which we have to 

relate, apply only to the human body, and to thofe of 
a few domedic animals. The talk of analyfing all ani¬ 

mal bodies is immenfe, and mud be the work of ages of 

- indefatigable induftry. 
Pivifion cf We fhall divide this Part of the article into four 
this Part, chapters. In the firft chapter, we fhall give an account 

of the different ingredients hitherto found in animals, 

fuch of them at lead as have been examined with any 

degree of accuracy : in the fecond, we fhall treat of the 

differtnt members of which animal bodies are compo- 

fed ; which mud confid each of various combiuatidhs of 

the ingredients deferibed 'in the firft chapter in the 

third, we fhall treat of thofe animal fundions which 
may be elucidated by chemidry i and, in the rourtli, of 

the changes which animal bodies undergo after death. 

Chat. I. Of the Ingredients of Animals. 

The fubdances which have been lniherto deteded 

in the animal kingdom, and of which the different part9 

of animals, as far as thele parts have been analyfed, are 

found to be compofed, may be arranged under the fol¬ 

lowing heads : 
1. pibrina, 8. Sulphur, 

2. Albumen*, 9. Oils, 
3. Gelatine, 10. Acids, 
4. Mucilage, l E. Alkalies, 

5. Bafis of bile, 12. Earths, 

6. Urea, 13. Metals. 

7. ‘Sugar, 
Thefe fhall form the fubjedof the following fedions: 

Sect. 1. Of Fibrin a* 

If a quantity of blood, newly drawn from an animal* 

be allowed to remain at red for fome time, a thick red ^lbumem 

clot gradually forms in it, and fubfides. Separate this 1(^z 

clot from the red of the blood, wafh it repeatedly in Fibrina 
water till it ceafes to give out any colour cr tade tohowob- 

the liquid ; the fubdance which remains after thistained- 

procels is denominated fbrina. It has been long 

known to phyficians under the name of the fbrous part 

of the blood, but has not till lately been accurately de¬ 

scribed. 195 

Fibrina is of a white colour, lias no tade, and is in-Its proper* 

foluble in water and in alcohol. It is loft and du&ile,tlc* 

has a confiderable degree of eladicity, and refembles very 

much the gluten of vegetables. 
Pure fixed alkalies do not ad upon it, unlefs they be 

very much concentrated, and then they decompofe it. 

All the acids combine with it readily, and diffolve it. 

Water and alkalies feparate it again ; but it has lod en¬ 

tirely Its former properties. With muriatic acid it forms 

a green coloured jelly. 
When nitric acid is poured upon fibrina^ azotic gas 

is difengaged, as Berthollet firft difeovered. The 

quantity of this gas is greater than can be obtained from 

the fame quantity of other animal fubdances by the 
fame procefs *. After this, pnifiic acid and carbonic * Fourtry, 

acid gas are exhaled. By the afliitance of heat the 

Brin a'is diffolved ; much nitrous gas is difengaged ; the 

liquid, when concentrated, yields oxalic and malic acids; 

and white Hakes are depofited, confidingof an oily fub- 

dance, and of phofpat of lime f. f Fourcroy.* 
When fibrina is diddled, it yields a very large quan- 

titv of ammonia J. • 
Thefe properties are fufficient to fiiew Us that this aL^ 

fubdance is compofed of azot, hydrogen, and carbon ; 

but neither the prccife-proportion of thefe ingredients, 

nor the manner of their combination, are at prefent 

known. 

Sect. II. Of Albumen. lp4 

The eggs of fowls contain two very different fub-^;“^eej 

fiances : a yellow oily-like matter, called tlityolh ; and;n Eggs, 

a colourlefs gloffy vifeid liquid, dilliuguifhed by the 

name of white-. This lall is the fubdance which che- 

mills have agreed to denominate albumen (l). The 

white of an egg, however, is not pure albumen. It 

contains, mixed with it, fome carbonat of foda, and 

fome fulphur; but the quantity of thefe fubdances is 

fo fmall that they do not much induence its properties. 

We fhall therefore confidcr it as albumen. . • . 

On the application of a heat ef 165° § it coagulates, j95 

as is well know'll, into a white folid mafs ; the confift-Coagulated 
ency of which, when other things are equal, depends,by heat, 

in fome meafure, on the time during which the heat 

was applied. The coagulated maf3 has precifely the 

fame weight that it had while fluid. 
The tade of coagulated albumen is quite different 

from that of liquid albumen : its appearance, too, and- 
its 

(l) This is merely the Latin term for the white of an egg. 

phyfiologifts. 

It was firft introduced into chcmiftry by the 
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Albumen.^ Its properties, are entirely changed ; for it is no longer 

J'** ' foluble, as before, either in hot or in cold water, 

phenome- ^ie coagulation of albumen takes place even though 
na of this air be completely excluded; and even when air is 
coagula- prefent there is no abforption of it, nor does albumen 

*°Carradori'in coaglllatl*ng change its volume *. Acids have the 
Ann.de ’property of coagulating albumen, as Scheele afeertain- 
Chim xxix cd f. Alcohol alfo produces, in fome meafure, the 

9s* fame effedh Heat, the^, adds and alcohol, are the agents 
1 Scfoete, n which may be employed to coagulate albumen. 

It is remarkable, that if albumen be diluted with a 

fufficient quantity of water, it can no longer be coagu¬ 

lated by any of tbofe agents. Scheele mixed the white 

-of an egg witli ten times its weight of water, and then, 

though he even lolled the liquid, no coagulum appear¬ 

ed. Acids indeed, and alcohol, even then coagulated 

it; but they alfo lofe their power, if the albumen be di¬ 

luted with a much greater quantity of water, as has 

been afeertained by many experiments. Now we know, 

that when water is poured into albumen, not only a me¬ 

chanical mixture takes place, but a chemical combina¬ 

tion ; for the albumen is equally diftributed through 

every part of the liquid. Confcquently its integrant 

particles muft be farther feparated from each other, and 

their diftance muft increafe with the quantity of water 

with which they are diluted. We fee, therefore, that 

albumen ceafes to coagulate whenever its particles are 

feparated from each other beyond a certain diftance. 

That no other change is produced, appears evident 

from this circumftance, that whenever the watery folu- 

tion of albumen is fufficiently concentrated by evapora¬ 

tion, coagulation takes place, upon the application of 

the proper agents, precifely as formerly. 

It does not appear that the diftance of the particles 

of albumen is changed by coagulation ; for coagulated 

albumen occupies precifely the fame fenfible fpace as li- 
Carradori. quid albumen *. 

*97 Thus two things feem certain refpedting the coagu- 

intohs^ ^at^on albumen : l. That its particles muft not be be- 
caufe. yond a certain diftance; 2. That the coagulation does 

not produce any fenfible change in their diftance. To 

'what, then, is the coagulation of albumen ©wing ? We 

can conceive no change to take place from a ftate of li¬ 

quidity to that of folidity, without fome change in the 

figure of the particles of the body which has undergone 

that change : for if the figure and the diftance of the 

particles of bodies continue the fame, it is impoflible to 

conceive any change at all to take place. Since, then, 

the diftance of the particles of albumen does not, as far 

at leaft as we can perceive, change, we muft conclude 

that the figure of the particles a&ually does change. 

Now fuch a change may take place three ways ; i. The 

figure may be changed by the addition of fome new 

molecules to each of the molecules of the body. 2. 

Some molecules may be abftra&ed from every integrant 

particle of the body. 3. Or the molecules, of which 

the integrant particles are compofed, may enter in¬ 

to new combinations, and form new integrant par¬ 

ticles, whofe form is different from that of the old 

integrant particles. Some one or other of thefe three 

things^muft take place during the coagulation of al¬ 
bumen. 

1. Scheele and Fourcroy have aferibed the coagula¬ 

tion of albumen to the firft of thefe caufes, namely, to 

the addition of a new fubftance. According to Scheele, 

Parc II. 
caloric is the fubftance which is added. Fourcroy, on Albumen, 
the contrary, affirms that it is oxygen. —y— 

Scheele fupported his opinion with that wonderful 

ingenuity which fhone fo eminently in every thing 

which he did. He mixed together one part of white 

of egg and four parts of water, added a little pure al¬ 

kali, and then dropt in as much muriatic acid as was 

fufficient to faturate the alkali. The albumen coagu¬ 

lated ; but when he repeated the experiment, and ufed 

carbonat of alkali inftead of pure alkali, no coagula¬ 

tion enfued. In the firft cafe, fays he, there was a 

double decompofition: the muriatic acid feparated from 
a quantity of caloric with which it was combined, and 

united with the alkali: while, at the fame inftant, the 

caloric of the acid united with the albumen, and caufed 

it to coagulate. The fame combination could not take 

place when the alkaline carbonat was ufed, becaufc the 

carbonic acid gas carried off the caloric, for which it 
has a ftrong affinity*. # ^ 

This explanation is plaufible ; but it is contrary to \[t /g’/** 
every other known fa& in chemiftry, to fuppofe that 

caloric can combine with a fubftance without occafion- 

ing any alteration in. its bulk, and cannot therefore be 
admitted without the moft rigid proof. 

Fourcroy obferves, in fupport of his opinion, that 
the white of an egg is not at firft capable of forming a 

hard coagulum, and that it only acquires that property 

by expofure to the atmofphere. It is well known that 
the white of a new laid egg is milky after boiling; and 

that if the lhell be covered over with greafe, to exclude 

the external air, it continues long in that ftate ; where¬ 

as the white of an old egg, which has not been prefer- 

ved in that manner, forms a very hard tough coagu¬ 

lum. Thefe fads are undoubted; and they render it 

exceedingly probable, that albumen acquires the pro¬ 

perty of forming a hard coagulum only by abforbing 

oxygen : but they by no means prove that coagulation 

itfelf is owing to fuch an abforption. And fince coa¬ 

gulation takes place without the prefence of air, and 

lmce.no air, even when it is prefent, is abforbed, this 

opinion cannot be maintained without inconfiftency. 

2. I he only fubftance which can be fuppofed to 

leave albumen during coagulatjon, fince it does not lofe 

weight, is caloric. We know that in moft cafes where 

a fluid is converted into a folid, caloric is adually dif- 

engaged. It is extremely.probable, then, that the fame 

difengagement takes place here. But the opinion lias 

not been confirmed by any proof. Fourcroy indeed 

fays, that in an experiment made by him, the thermo¬ 

meter rofe a great number of degrees. But as no other 

perfon has ever been able to obferve any fuch thing, it 

cannot be doubted that this pliilofopher has been milled 

by fome circumftance or other to which he did not at¬ 

tend f. It is ufual, in many cafes, for bodies to lofej rhomfodt 

bulk when they give out caloric; but that there ar et*-Fourcroy t 

ceptions to this rule, is well known. . iii. 371. 

3. Even if the fecond opinion were true, it is fcarce- 

ly poffible to conceive the coagulation of albumen to 

take place without fome change in its integrant parti¬ 

cles. We can fee how all the fubftances which coagu¬ 

late albumen might produce* fuch a change ; and the 

infolubility of coagulated albumen in water, and its other 

different properties, render it more than probable that 

fome fuch change a&ually takes place. But what that 

change is, cannot even be conje&ured. 

Animal SUBSTANCES 

The 



Chap. I. Animal SU 
Gelatine. The coagulation of albumen is intimately conne&ed 
v-v-—' w;th one of the mod important problems in chemiftry, 

l9% namely, the caufe of fluidity and folidity. But this 

of albumen, problem can only be refolved, with any profpea of fuc-' 
cefs, by a geometrical inveftigation of the phenomena 

of heat. # . 
Coagulated albumen is diffolved by the mineral acids, 

greatly diluted with water ; and if a concentrated acid 

be added to the folution, the albumen is again precipi¬ 

tated *. Alkalies, however, do not precipitate it from 

its folution in acids f. But if a folution of tan be 
* Scheele, 
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■f Vauquelirtjpoured into the acid folution of albumen, a very copi- 
jinn.de 5' „ ‘ + jinn. 
Cbm. xxix 

ous precipitate appears J 

J 5- 
If the folution of tan be poured into an aqueous fo¬ 

lution of uncoagulated albumen, it forms with it a very 

copious precipitate, which is infoluble in water. This 

precipitate is a combination of tan and albumen.^ This 

property which albumen has of precipitating with tan, 

£ AT h i was difeovered by Seguin $ : it furniflies us with a me- 

jWsJoJr- thod of detecting the prefence of albumen in any liquid 

t:al, 1.271. in which we fufped it. 
Pure alkalies and lime water alfo diflolve albumen; 

at the fame time ammonia is difengaged, owing to 

the decompofition of part of the albumen. Acids pre¬ 

cipitate the albumen from alkalies, but its properties 

are changed *. 
Nitric acid, «when afiifted by heat, difengages azotic 

Ind Berthol-gas from albumen f 5 but the quantity is not fo great 
let. as may be obtained from flbnna The albumen is 
| Fourcroy, gradually diffolved, nitrous gas is emitted, oxalic and 

^lnFde. malic acids are formed, and a thick oily matter makes 

x $cheele^ its appearance on the furface J. .When diftilled, it fur- 

CrM's An. niflies the fame produ&s as fibrina, only the quantity of 

tials. n. 17. ammonia is not fo great ||. 
£ng‘n Hence it follows, that albumen is compofed of azot, 

II fourcroy, hydrogen, and carbon, as well as fibrina; but the pro- 
Ann.de portion of azot is not fo great in the firfl: fubftancc as 

Cbm. i 43-in the fecond. 

* Scheele, 
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f Scheele 
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Gelatine 

Sect III. Of Gelatine, 

If a piece of the frefh flein of an animal, an ox for 

how Ob- inflance, after the hair and every impurity is carefully 
tailed. feparated, be wafhed repeatedly in cold water, till the 

liquid ceafes to be coloured, or to abffradl any thing; 

if the lkin, thus purified, be put into a quantity of pure 

water, and boiled for fume time, part of it will be diffol¬ 
ved. Let the decoction be flowly evaporated till it is 

reduced to a finall quantity, and then put afide to cool. 

When cold, it will be found to have affumed a fohd 

form, and to referable precifely that tremulous fubftance 
-well known to every body under the name ot jelly. 

This is the fubftance called in chemiftry gelatine. If 

the evaporation be ft ill farther continued, by expoftng 

the gelly to dry air, it becomes hard, femitranfparent, 

breaks with a glaffy fradure, and is in fhort the fub¬ 

ftance fo much employed in different arts under the 

name of glue. Gelatine, then, is precifely the fame 

with glue ; only that ft muft be fuppofed always free 

from thofe impurities with which glue is fo often con- 

taminated. 
Its nroner Gelatine is tranfparent and colourlefs ; when thrown 
ti«C F into water/it very foon fwells, and affumes a gelatinous 

form, and gradually diffolves completely.. By evapora¬ 

ting the water, it may be obtained again unaltered in 

the form of jelly. 

B STANCES- 575 
When an infuflon of tan is dropt into a folution 

of gelatine in water, there is inftantly formed a copious , age>, 

white precipitate, which has all the properties of lea¬ 

ther. This precipitate is compofed of tan and gela¬ 

tine. Thefe two fubftances, therefore, when combined, 

form leather. Albumen and gelatine are the only ani¬ 

mal fubftances known which have the property of com¬ 

bining with tan, and forming with it an infoluble com¬ 

pound. They may be always eafily detected, therefore, 

by means of tan ; and they may be readily diftinguiftied 

from each other, as albumen alone coagulates by heat, 

and gelatine alone concretes into a jelly. 
Gelatine is infoluble in alcohol, and is even precipi¬ 

tated from water by it; but both acids and alkalies dif- 

folve it. Nitric acid difengages from it a fmall quan¬ 

tity of azotic gas ; diffolves it, when affifted by heat, 

excepting an oily matter, which appears on the furface 

of the folution ; and converts it, partly into oxalic and 
malic acids *. * Scheele t 

When diftilled, there comes over firfl; water, contain-9/^s 

ing fome animal matter; the gelatine then fwells, be-Tranfp 

comes black, emits a fetid odour, accompanied with acrid 

fumes : Some empyreumatic oil then comes over, and 

a very fmall quantity of carbonat of ammonia: its coaly 

refiduum remains behind. Thefe phenomena fhew, that 

gelatine is compofed of carbon, hydrogen, and azot; 

but the proportion of azot is evidently much fmaller F^r 

than in either fibrina or albumenf. Ar^de*' 

Cbm. i. 4** 
Sect. IV. Of Animal Mucilage. 

No word in chemiftry is ufed with lefs accuracy than 

mucilage. It ferves as a common name for almoft every 

animal fubftance which cannot be referred to any other 

clafs. . 
None of the fubftances to which the name of animal 

mucilage has been given, have been examined with care ; 

of courfe it is unknown whether thefe fubftances be the 

fame or different. , *oi 
Whether an animal fubftance poffeffes the.following Property 

properties, it is at prefent denominated an animal muci-^ucl'‘ 

lage by chemifts. 
1. Soluble in water. 

2. Infoluble in alcohol. 
3. Neither coagulable by heat, nor concreting into a 

gelly by evaporation. 
4. Not precipitated by the folution of tan. 
Molt of the fubftances called mucilage have alfo the 

property of abforbing oxygen, and of becoming by that 

means infoluble in water. 
The mucilaginous fubftances fhall be pointed out in 

the next chapter. In the prefent ftate of our know¬ 

ledge, anv account of them here would merely be a re¬ 

petition of the properties juft mentioned. 

Sect. V. Of the Basis of Bile. 
J • 202 

Into 32 parts of frefh ox bile pour one part of con-Bafis of t,i!$ 

centrated muriatic acid. After the mixture has ftoodj^^°k* 

for fome hours, pafs it through a filter, in order to fe-tame * 

parate a white coagulated fubftance. Pour the filtrated 

liquor, which has a fine green colour, into a glafs vcffel, 

and evaporate it by a moderate heat. When it has ar¬ 

rived at a certain degree of concentration, a green co¬ 

loured fubftance precipitates. Decant off the clear li¬ 

quid, and wafh the precipitate in a fmall quantity of 
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Bafis of 
Bile. 

20 3 
Its proper 
tit*. 
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JMem. Far. 
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P-340, 
f p. 

34|. 
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Animal SUBSTANCES. 
pure water. This precipitate is the bafis of bile, or the 

rejin of bile, as it is fornetimes called*. 

The balls of bile is of a black colour ; but when 

fpread out upon paper or on wood, it is green ; its take 

is intenfeiy bitterf. 

When heated to about ill], it melts ; and if the 

heat be itill farther incrcaled, it takes fire, and burns 

with rapidity. It is foluble in water, both ccdd and 

hot, and itill more foluble in alcohol ; hut water preci¬ 

pitates it from that liquidt. • 

It is foluble alfo in alkalies, and forms with them a 

compound which has been compared to a foap. Acids, 

when fufficiently diluted, precipitate it both from wa¬ 

ter and alkalies without any change ; but if they be 

concentrated, the precipitate is rediffolvedf. 

When diltilled, it furniihes fome' l~ebaclcj]. 

From thefe properties, it is clear that the bafis of 

bile has a confiderable refemblance to oils ; but it dif¬ 

fers from them entirely in feveral of its properties. The 

addition of oxygen, with which it combines readily, al¬ 

ters it fomewhat, and brings it itill nearer to the clafs 

of oils. 
I11 this altered Hate, the bafis of bile may be obtain¬ 

ed by the following procefs. Pour oxy-muriatic acid 

cautioufly into bile till that liquid lofeS its green colour ; 

then pafs it through a filter to feparate fome albumen 

which coagulates. Pour more oxy-muriatic acid into 

the filtered liquid, and allow the mixture to repofe for 

fome time. The oxy-muriatic acid is gradually con¬ 

verted into common muriatic acid ; and in the mean, 

time the bafis of bile abforbs oxygen, and acquires new 

properties. Pour into the liquid, after it has remained 

a different time, a little common muriatic acid, a white 

precipitate immediately appears, which may be fepara- 

ted from the fluid. This precipitate is the bafis of bile 

combined with oxygen. 

It has the colour and the confidence of tallow, but 

llill retains its bitter tafle. It melts at the temperature 

of 104°. It diffolves readily in alcohol, and even in 

water, provided it be afffted by heat. Acids precipi¬ 

tate it from thefe dilutions^]. 

Sect. VI. Of Urea. g 

Evaporate, by a gentle heat, a quantity of human 

urine voided fix or eight hours after a meal, till it be 

reduced to the confidence of a thick fyrup. I11 this 

date, when put by to cool, it concretes into a cryftalline 

mafs. Pour, at different times, upon this mafs four 

times its weight of alcohol, and apply a gentle beat ; 

a great part of the mafs will be diffolved, and there 

will remain only a number of faline fubdances. Pour 

the alcohol folution into a retort, and diftil by the heat 

of a fand bath till the liquid, after boiling fome time, is 

reduced to the confidence of a thick fyrup. The whole 

of the alcohol is now feparated, and what remains in 

the retort cryftallizes as it cools. Thefe crydals confid 

of the fubdance known by the name of urea*. 

This fubdance was fird deferibed by Rouelle the 

Younger in 1773> under the name of thz faps/naceous 

extratt of urine. He mentioned feveral. of its pro¬ 

perties ; but very little was known concerning its na¬ 

ture till Fourcroy and Vauquelin publifhed their ex¬ 

periments on it in 1799. Thefe celebrated che- 

mifts have given it the name of urea, which we have 

adopted. 

Pare II. 
Urea, obtained ia this manner, has the form of cry. Urea, 

dalline plates eroding each other in different dire&ions. 

Its colour is yellow id white ; it has a fetid fmell, f°me’its proper- 
what refembling that of garlic or arfenic; its taife is ties, 
drong and acrid, refembling that of ammoniacal falts ; 

it is very vifeid and difficult to Cut, and has a good 

deal of rtiemblance to thick lioneyF. When expo fed f FWcraj 
to the open air, it very foon attracts moidure, and i$and F’au- 

converted into a thick brown liquid. It is extremely %elQh)^nn% 
foluble in water; and during its folution, a confiderableXX3Cl- p[ 3^ 

degree of cold is produced^. Alcohol 'diffolves it with}: Ibid. p. 
facility, but fcarcely in fo large a proportion as water.83- 

The alcohol folution yields crydals much more readily 

on evaporation; than the folution in water. 

When nitric acid is dropt into a concentrated folution 

of urea.in water, a great number of bright pearl colour¬ 

ed crydals are depofited, compofed of urea and nitric 

acid. No other acid produces this lingular effeft. The 

concentrated folution of urea in water is brown, but it 

becomes yellow when diluted with a large quantity of 

water. The infufion of nut-galls gives it a yellowifh 

brown colour, but caufes 110 precipitate. Neither does 

the infufion of tan produce any precipitate]). j| Ihij. 

When heat is applied to urea, it very foon melts, zoy 

fwells up, and evaporates, with an infupportably fetid ltscornPc^‘ 

odour. When didilled, there comes over fird benzoic ncnt Part^ 

acid, then carbonat of ammonia in cryftals, fome carbo¬ 

nated hydrogen gas, with traces of pruflic acid and oil ; 

and there remains behind a large refiduum, compofed of 

charcoal, muriat of ammonia, and muriat of foda. The 

didillation is accompanied with an almod infupportably 

fetid alliaceous odour. Two hundred and eighty-eight 

parts of urea yield by didillation 200 parts of carbonat 

of ammonia, 10 parts of carbonated hydrogen gas, 7 

parts of charcoal, and 68 parts of benzoic acid, muriat 

of foda, and muriat of ammonia. Thefe three lad in¬ 

gredients Fourcroy and Vauquelin confider as foreign 

fubdances, feparated from the urine by the alcohol at 

the fame time with the urea. Hence it follows, that 

loo parts of urea, when diddled, yield 

92.027 carbonat of ammonia, 

4.608 carbonated hydrogen gas, 

3.225 charcoal. 

99.860 
Now 200 parts of carbonat of ammonia are compofed 

of 86 ammonia, 90 carbonic acid gas, and 24 water. 

Hence it follows, that too parts of urea are compofed 

of 39.5 oxygen, 

32.5 azot, 

14.7 carbon, 

13.3 hydrogen. 

100.t> 
But it can fcarcely be doubted, that the water which 

was found in the carbonat of ammonia exided ready 

formed in the urea before the didillation^. % I6id, 
When the folution of urea in water is kept in a boil¬ 

ing heat, and new water is added as it evaporates, the 

urea is gradually decompofed, a very great quantity of 

carbonat of ammonia is difengagecl, and at the lame 

time acetous acid ia formed, and fome chardoal precipi-# ^ 

tates*. 96. 
When a folution of urea in water is left to itfelf for 20S 

fome time, it is gradually decompofed. A froth col-^8decom- 

potion. 
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Urea, lefts on its furface ; air bubbles are emitted which have 

a ilrong difagreeable fmell, in which ammonia aid-ace- 

Fourcroy 

Kid Vau- 

•jaelin, Ann 

ao9 
Aftion of 
acids. 

{ Hid. p. 

104. 

tous acid are diftinguifhable. The liquid contains a 

quantity of acetous acid. The decompofition is much 

more rapid if a little gelatine be added to the folution. 

in that cafe more ammonia is difengaged, and the pro¬ 

portion of acetous acid is not fu great*. 
When the folution of urea is mixed hh one fourth 

deChim of its weight of diluted fulphuric acid, no cffcivdcence 
xxxii. p. 96. takes p^ace ; but, on-the application of heat, a quantity 

of oil appears on the furface, which concretes upon 

cooling ; the liquid, which cc mes over into the receiver, 

contains acetous acid, and quantity of fulpiiat of 

ammonia remained in the retort dilTolvdd in the utidi- 

ftilled mafs By repeated did illations, the whole of 

the urea is converted into acetous acid and ammonia-)-. 

When nitric acid is poured upon cryflallized urea, a 

violent effervefcence takes place, the mixture frothes, 

affumes the form of a dark red liquid, great quantities 

of nitrous gas, azotic gas, and carbonic acid gas, are 
difengaged. When the effervefcence is over, there re¬ 

mains only a concrete white matter, with fome drops of 

reddifh liquid. When heat is applied to this refiduum, 

it detonates like nitrat of ammonia. Into a folution of 

urea, formed by its attrafting moillure from the atirro- 

fphere, an equal quantity of nitric acid, of the fpecitic 

gravity 1*460, diluted w ith twice its weight of water, 
was added ; a gentle effervefcence enfued : very gentle 

heat was applied, which fupported the effervefcence for 

two days. There was difengaged the firft day a great 

quantity of azotic gas and carbonic acid gas ; the fe- 

cond day, carbonic acid gas, and at laft nitrous gas. At 

the fame time with the nitrous gas an odour was per¬ 

ceivable of the oxygenated pruffic acid of Berthollet. 

At the end of the fecond day, the matter in the retort, 

which was become thick, took fire, and burnt with a 

violent explofion. The refiduum contained traces of 

pruffic acid and ammonia. The receiver contained a 

yellowifh acid liquor, on the furface of which fome 

drops of oil fwamj. 
Muriatic acid diffolves urea, but does not alter it. 

Oxy-muriatic acid gas is abforbed very rapidly by a 

diluted folution of urea ; ffmall whitifh flakes appear, 

which foon become brown, and adhere to the fides of 

the veffel like a concrete oil. After a confidcrable quan¬ 

tity of oxy-muriatic acid had been abforbed, the folu- 

tion, left to itfelf, continued to effervefee exceeding 

flowly, and to emit carbonic acid and azotic gas. Af¬ 

ter this effervefcence was over, the liquid contained mu* 

riat and carbonat of ammonia. 
Of alkalies. Urea is diffolved very rapidly by a folution of potafs 

or foda ; and at the fame time a quantity of ammonia is 

difengaged, the fame fubflance is difengaged when urea 

is treated with barytes, lime, or even magnefia. Hence 

it is evident, that this appearance muft be aferibed to the 

muriat of ammonia, with which it is conflantly mixed. 

When pure folid potafs is triturated with urea, beat is 

produced, a great quantity of ammonia is difengaged. 

The mixture becomes brown, and a fubflance is depo- 

fited, having the appearance of an empyreumatic oil. 

One part of urea and two of potafs, diffolved in four 

times its weight of water, when diflilled give out a 

great quantity of ammoniacal water \ the refiduum con¬ 

tained acetite and carbonat of potafs)). 
When muriat of foda is dilfolved in a folution of urea 
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in water, it is obtained by evaporation, not in cubic 

cryftals, its ufual form, but in regular oftohedrons. 
Muriat of ammonia, on the contrary, which cryflallizes 

naturally in oftohedrons, is converted into cubes, by 
diffolving and cryflallizirig it in the folution of urea. 

Such are the properties of this lingular fubflance, as 

far as they have been afeertained by the experiments of 
Fourcroy and Vauquelin. It differs from all animal 

fubllances hitherto examined, in the great proportion of 
azot which enters into its compofition, and in the faci¬ 

lity with which it is decomposed, even by the heat of 

boiling water. 

Sect. VII. Of Svgjr. 

Sugar has been already deicribed in the former part- 

of this article as a vegetable fubllance ; nothing there¬ 

fore is neceffary here but to point 'out the different 

Hates in which it is found in animals. It lias never in¬ 
deed been found in animals in every refpeft fimilar to 

the fugar of vegetables ; but there are certain animal 

fubllances which have fo many properties in common 

with fugar, that they can fcarcely be arranged under 

any other name. Thefe fubllances are, 
1. Sugar of milk, 

2. Honey, 
3. Sugar of diabetic urine. 211 

1. The method of obtaining fugar of milk has bcen^*.|^rof 

already detailed in the article Chemistry, n°. 488. to 
which we refer the reader. For an account of its pro¬ 

perties, we are indebted to the obfervations of Mr Lich- 

tenllein. 
When pure, it has a white colour, a fweetifh tafle, 

and no fmell. Its cryftals are femitranfparent regular 

parallelopipeds, terminated by four-fided pyramids. Its 

fpecific gravity, at tlie temperature of 550, is 1.543. 

At that temperature, it is foluble in feven times its 

weight of water ; but is perfectly infoluble in alcohol. i 

When burnt, it emits the odour of caromel, and exhi¬ 

bits precifely the appearance of burning fugar. When 

diflilled, it yields the fame produfts as fugar, only the , S(heglf 

empyreumatic oil obtained has the odour of benzoicj*. 70. 

acid§. 21% 
2. Honey is prepared by bees, and perhaps rather H0ney. , 

belongs to the vegetable than the animal kingdom. It 
has a white or yellowifh colour, a foft and grained con¬ 

fidence, a faccharine and aromatic fmell; by means of 

alcohol, and even by water, with peculiar management, 
a true fugar is obtained ; by diflillation it affords an 

acid phlegm and an oil, and its coal is light and fpongy* 

like that of the mucilages of plants. Nitric acid ex- 

trafts the oxalic acid, which is entirely fimilar to that 

of fugar ; it is very foluble in water, with which it 

forms a fyrup, and like fugar paffes to the vinous fer¬ 
mentation*. # * Fourcroy* 

3. The urine of perfons labouring under the difeafe 

known to phyficians by the name of diabetes, yields, 

when evaporated, a confiderable quantity of matter, 

which poffeffes the properties of fugar. 

Sect. VIII. Of Oils. 
213 

The oily fubllances found in animals may be arran-Fixedoil* 

ged under three heads: 1. Fixed oils; 2. Fat; 3. Sper¬ 

maceti. 
1. The fixed oils are obtained chiefly from different 

kinds of fifh, as the whale, &c.; and they are diflin- 
4 D guifhed 
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guifhed by the name of the animal from which they are 

obtained, as whale oil, &c. Thefe oils agree in their 

properties with other fixed oils ; which have been al¬ 

ready deferibed in the article Chemistry, Part IT. 

Chap. iii. SuppL 
2. Fat, or rather tallow, is a well known animal fub- 

ftance, much employed in the manufacture of candles 

and foap. 
It has a white colour, often with a fhade of yellow. 

When frefh, it has no fmell, and but little tafte. While 

cold, it is hard and brittle ; but when expofed to the 

heat of 920, it melts, and affumes the appearance of oil. 

The fat, however, which is extracted from flefh by boil¬ 

ing, does not melt till it reach the temperature of 1270*. 

Tallow and fat, in other refpe&s, have the properties 

of fixed oils. They feem to be compofed of a fixed oil 

combined with febacic acid. When ftrongly heated, 

with contadl of air, it emits 3 finoke of a penetrating 

fmell, which excites tears and coughing, and takes fire 

when fufficiently heated to be volatilized : the charcoal 

it affords is not abundant. If fat be diftilled on a wa¬ 

ter-bath, an infipid water, of a flight animal fmell, is ob¬ 

tained, which is neither acid nor alkaline, but which 

foon acquires a putrid fmell, and depofits filaments of 
a mucilaginous nature. This phenomenon, which takes 

place with the water obtained by diftillation on the wa¬ 

ter bath from any animal fubftance, proves, that this 

iluid carries up with it a mucilaginous principle, which 

is the caufe of its alteration. Fat, diftilled in a retort, 

affords phlegm, at firft aqueous, and afterwards ftrong¬ 

ly acid ; an oil, partly liquid, and partly concrete ; and 

a very fmall quantity of charcoal, exceedingly difficult 

to incinerate, in which Crell found a fmall quantity of 

phofphat of lime. Thefe produ&s have an acid and 

penetrating fmell, as ftrong as that of fulphurous acid. 

The acid is the febacic. 
3. Spermaceti, is an oily, concrete, cryftalline, femi- 

tranfparent matter, of a peculiar fmell, which is ta¬ 

ken out of the cavity of the cranium of the cachalot; 

it is purified by liquefa&ion, and the feparation of an¬ 

other fluid and inconcrefcible oil, with which it is mix¬ 
ed. This fubftance exhibits very Angular chemical 

properties ; for it refembles fixed oils in fome refpe&s, 

and volatile oils in others. 
When heated to the temperature of 133°f it melts; 

and if the heat be increafed, it evaporates without much 
alteration. When repeatedly diftilled, however, it lofes 

its folid form, and becomes like oil. When heated in 

contadl with air, it takes fire, and burns uniformly with¬ 

out any difagreeahle odour hence its ufe in making 

candles. 
By long expofure in hot air it becomes yellow and 

rancid. Pure alkali combines with it, and forms.a foap. 

Nitric and muriatic acids do not affeft. it, but fulphu- 

wc acid difiblves it and alters its.colour. 

Sect. IX. Of Acids. 

Th e acids hitherto difeovered in the animal kingdom 
are the nine following. 

Pm 11, 
1. Sulphuric, 4. Carbonic, 7. Formic, Acids. 
2. Muriatic, 5. Benzoic, 8. Bombyc, 
3. Phofphoric, 6. Sebacic, 9. Uric. 

The firft eight of thefe have been already deferibed in 

the article Chemistry, SuppL it is unneceffary there¬ 
fore to deferibe them here. 

Few perfons are ignorant that concretions fometimes Difcovere 
form in the human urinary bladder, and produce that of uric ** 
very formidable difeafe known by the names of the acid. 

Jlone and the gravel. Thefe concretions are often ex- 

tra&ed by a furgical operation : they are called urinary 
calculi. 

The moft common of thefe calculi is of a brown co¬ 
lour, and very foluble in pure potafs or foda ley. 

If into an alkaline folution of one of thefe calculi a 

quantity of acetous acid be poured, a copious brown co¬ 

loured precipitate immediately appears, which may be 

feparated and edulcorated in a fmall quantity of water. 

This fubftance is uric acid*. * Fourcroy% 

It was difeovered by Scheele in 1776, and the A”n-de 

French chemifts afterwards called it lithic acid: but Cbim. xvi. 
116. 

this name, in confequence chiefly of fome remarks of 

Dr Pearfon on its impropriety, has been Jiately given 

up, and that of uric (l) acid fubftituted in its place. 

We have adopted the new name, becaufe we think it 

preferable to the old ; which indeed conveyed a kind 

of inconfiftency to thofe who attended to the etymolo¬ 
gical meaning of the word. * $17 

Uric acid poffeffes the following properties: it cry-Its proper- 

ftallizes in thin plates ; has a brovin colour, and fcarce-ties* 

ly any tafte. Cold water fcarcely diffolves any part of 

it; but it is foluble in 360 parts of boiling water. The 

folution reddens vegetable blues, efpecially the tinfture 

of turnfol. A great part of the acid precipitates again 

as the water cools. It combines readily with alkalies 

and earths ; but the compound is decompofed by every 

other acid. Sulphuric acid, when concentrated, de- 

compofes it entirely *. Nitric acid diffolves it readily : * Scbeele, u 

the folution is of a pink colour, and has the property2,00, 

of tinging animal fubftances, the fkin for inftance, of 

the fame colourf. When this folution is boiled, a an^ 

quantity of azotic gas, carbonic acid gas, and of pruf-Pearfon. 
lie acid, is difengaged J. Oxy-muriatic acid converts \ p0urcroy9 

it in a few minutes into oxalic acid$. Ann. de 

When diftilled, about a fourth of the acid paffes over xxvtf. 

a little altered, and is found in the receiver cryftallizcd 
in plates ; a few drops of thick oil make their appear 

ance ; \th of the acid of concrete carbonat of ammo-xxxii. 184. 
nia, fome prufiiat of ammonia, fome water, and car¬ 

bonic acid ; and there remains in the retort charcoal, 

amounting to about -g^th of the weight of the acid di¬ 

ftilled JJ • fj Feurcrofa 
Thefe fa£ts are fufficient to {hew us, that uric acid i$ibid. xvi, 

compofed of carbon, azot, hydrogen, and oxygen ; and II6* 

that the proportion of the two laft ingredients is much 
fmaller than of the other two. 

The different falts which uric acid forms with alka¬ 

line and earthy bafes have not been examined with at¬ 

tention ; but urat of potafs, of foda, and of lime, have 

been formed both by Scheele and Fourcroy ; and urat 

of 

(u) Yxqtci urine ; becaufe this acid is always found iu human urine, 

/ 
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alkalies, of ammonia is not ynfrequently found cryftallized in 
larths, and unwary calculi. 
Metals. order 0f t}ie affinities of the different bafes for 

urJc acids is entirely unknown; but it has been afcer- 

tained, that its affinity for thefe bafes is much weaker 

than that of any other acid* Its falts are decompofed 

even by pruffic and carbonic acid. 

Sect. X. Of Alkalies, Earths, and Metals. 

1. All the three alkalies have been found in the ani¬ 

mal kingdom, as we lhajl fhew in the next chapter. 
2. The only earths which have been found in animals 

are, 1 • Lime, 
2. Magnefia, 

3. Silica. 
The firft in great abundance, almoft in every large ani- 

mal; the other two very rarely, and only as it were by 

accident. 
2. The metals hitherto found in animals are, 

1. Iron, 
2. Manganefe. 

The fir ft exifls in all the larger animals in fome qonfi- 

derable quantity; the fecond has fcarce ever been found 

in any quantity fo great as to admit of being vveigh- 

^8 ed. . . 
Subftances Such are the fubftances hitherto found in animals, 
found in The rimpie bodies of which all of them confifl are the 
animals. r r 

following: 
1. Azot, 6. Phofphorus, xi. Magnefia, 

2. Carbon, 7- Muriatic acid, 12. Silica, 

3. Hydrogen, 3. Potafs, 13. Iron, 

4. Oxygen, 9. Soda, H- Manganefe. 

5. Lime, 10. Sulphur, _ 
Of thefe, magnelia and iiltca may in a great meafure 

be confideredas foreign bodies; for they are only found 

in exceedingly minute quantities, and the lalt not un- 

lefs in cafes of difeafe. The principal elementary ingre¬ 

dients are the firft 1H: animal fubftances may be con- 

fidered as in a great meafure compofed of them. The 
firft four conftitute almoit entirely the foft parts, and 

the other two form the balls of the hard parts. But 

we will be able to judge of this much better, after we 

have taken a view of the v«. ous parts of animals as they 

exift ready formed in the body. This {hall be the fub- 

jeift of the next chapter. 

Chap. II. Of the Parts of Animals. 

The different fubftances which compofe the bodies 

of animals have been defcribed with fufficient minute- 

nefs in the article Anatomy, Encycl. to which we beg 
leave to refer the reader. Any repetition in this place 

would be improper. Thefe fubftances are the follow¬ 

ing: 
1. Bones and (hells, 

2. Mufcles, 
3. Tendons, 
4. Ligaments, 

3. Membranes, 

6. Cartilages, 

7. Skin, 
8. Brain and nerves, 

9. Horns and nails, 

10. Hair and feathers. 

Befides thefe fubftances which conftitute the folid 

part of the bodies of animals, there are a number of 
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fluids, the moft important of which is the Hood, which ^ nes~ _ 
pervades every part of the fyftein in all the larger ani- ^ 

mals : The reft are known by the name of fecretions, 

becaufe they are formed or fecreted, as the anatomifts 

term it, from the blood. The principal animal fecre¬ 

tions are the following: 
1. Milk, 6. Mucus of the nofe, 

2. Saliva, 7. Sinovia, 

3. Pancreatic juice, 8. Semen, 
4. Bile and biliary cal- 9. Liquor of the amnios, 

culi, 10. Urine and urinary cal- 

5. Tears, culi. 
Thefe fubftances fhall form the fubjed^ of the following 

fedlions. 

Sect I. Of Bones. 

By bones, we mean thofe hard, folid, well known 

fubftances, to which the firmnefs, fhape, and ftrength 
of animal bodies, are owing ; which, in the larger ani¬ 

mals, form, as it were, the ground-work upon which all 

the reft is built. In mail, in quadrupeds, and many 
other animals, the bones are fituated below the other 

parts, and fcarcely any of them are expofed to view ; 

but ffiell-fifh and fnails have a hard covering on 
the outilde of their bodies, evidently intended for de¬ 

fence. As thefe coverings, though known by the name 
of Jhells, are undoubtedly of a bony nature, we fhall in¬ 

clude them alfo in this fettion. For the very fame rea- 
fons, it would be improper to exclude egg-Jhells, and 

thofe coverings of certain animals, the tortoife for in- 

ftance, known by the name of crufls. 
It had bee#n long known, that bones may be rendered 

foft and cartilaginous by keeping them in diluted acid 

folutions, and that foine acids even diffolve them alto¬ 

gether ; that when expofed to a violent heat, they be¬ 

come white, opaque, and brittle; and Dr Lewis had 

obferved, that a fudden and violent heat rendered them 
hard, femitranfparent, and fonorous. But their com- , 

ponent parts remained unknown till Scheele mentioned, 

in his difiertation on FluorSpar, publilhed in the Stock¬ 
holm Tranfaftions for 1771, that the earthy part of 

bones is phofphat of lime (m). Since that time confi- 

derable additions have been made to the chemical ana- 

lvfisof thefe fubftances by Berniard, Bouillon, and Rou- 
elle. Mr Hatchett has publilhed a very valuable paper 
on the fubjea in the Philofophical Tranfadtions for 

1799; and in the 34th volume of the slnnalcs de Chi- 

mie, Mr Merat Guillot has given us a table of the com¬ 
ponent parts of the bones of a conllderable number of 

animals. 
The bony parts of animals may be divided into three 

claffes; namely, bones, crujls, andJhells. 2Ig 
1. Bones have a conllderable degree of hardnefs; prr •oerties 

when recent, they contain a quantity of marrow, which of bones, 

may be partly feparated from them. When the water 

in which bones have been for fome time boiled is eva¬ 

porated to a proper confiftence, it aftumes the form of 

a gellys bones therefore contain gelatine. . > < 2l0 
If a piece of bone be kept for fome time in diluted Their com* 

muriatic, or even acetous acid, it gradually lofes a con-ponent 

fiderable part of its weight, becomes foft, and acquires P^ts. 
4D2 * a 

(*0 The <lifcoverer of this has not been completely afeertained: Scheele does not claim it in that paper ; 

Bergman gives it to Gahn; but Crell affirms that it was made by Scheele. 



580 Animal SUBSTANCES. 

Phil 
1799, p, 

3*7- 

t ^one?< a certain degree of tranfparency: and, in (hort, acquires 

~ all the properties of cartilage. Bone therefore confifts 

of cartilage, combined with fome fubftance which thefe 
acids are capable of diffolving and carrying off. 

If pure ammonia be dropt into the acid which has 

reduced the bone to this flate, a quantity of white pow¬ 

der precipitates, which pofleffes all the properties of 

phofphat 0} lime. The fubftance, then, which was com¬ 
bined with the cartilage is phofphat of lime. 

_ After the phofphat of lime has precipitated, the ad¬ 

dition of carbonat of ammonia occafions a farther pre¬ 

cipitate, which confifts of carbonat of lime : but the 

luant^y precipitate is inconfiderable*. When 
1 ran 'concentrated acids are poured on bones, whether recent 

or calcined, an effervefcence is perceptible ; the gas 

which efcapes renders lime water turbid, and is there¬ 
fore carbonic acid. Now fince bones contain carbonic 

acid, and fince they contain lime alfo uncombined with 

any acid ftronger than carbonic—it is evident that they 

contain a little carbonat of lime. Mr Hatchett found 

this fubftance in all the bones of quadrupeds and of fifh 
which he examined f. 

When bones are calcined, and the refiduum is difiol- 

ved in nitric acid, nitrat of barytes caufes a fmall pre¬ 

cipitate, which is infallible in muriatic acid, and is 

therefore fulphat of barytes J. Confequently bones con¬ 

tain fulphuric acid. It has been afeertained, that this 

acid is combined with lime. The proportion of fulphat 
of lime in bones is very inconfiderable. 

Thus we have feen, that bones are compofed of car¬ 

tilage, which confifts almoft entirely of gelatine, of 

phofphat of lime, carbonat of lime, and fulphat of 

lime. The following table, drawn up by Merat-Guil- 

lot ||, exhibits a comparative view of the relative pro¬ 

portion of thefe ingredients in a variety of bones. The 
fulphat of lime, which occurs only in a very fmall quan¬ 

tity, has been confounded with phofphat of lime. 

bones; 
Part ir. 

Bones. 

f Ibid. 

i ibid. 

$ Ann. de 
Cbim 

xxxiv. 71. 

One hundred parts contain 
Gela¬ 
tine. 

I'hofp. 
of lime 

Carb. 
of lime I.ofs. 

Human bones from al 
67 

burying ground, J 
16 >5-5 

Do. dry, but not from \ 

under the earth, J 2 3 63 2 2 

Bone of ox, . . 

calf, . . 
3 93 2 2 

25 54 trace 21 

horfe, . 9 67.5 1.25 22.25 

ftieep, . . . 16 70 0.5 ‘3-5 
elk, . 90 1 7-5 
hog, . . . 17 S2 1 3° 
hare, . . . 9 85 l 5 
pullet, 6 72 M 20.5 

pike, . . 12 64 1 23 
carp, . , . 6 45 0.5 48-5 

Horfe tooth, . . . ' 12 85.5 0.25 2.25 

Ivory,. 24 64 0.1 II.I5 
Hart(horn, .... 27 57-5 1 1 14.5 

The enamel of the teeth is compofed of the fame 

m Hatchett, earthy ingredients as other bones ; but is totally defti- 

Fbit. Tranf. tute of cartilage *. 

i799>P* 2. The cruftaceous coverings of animals, as of echi- 

ni, crabs, lobfters, prawns, and cray fifh, and alfo the 

Component°f eggs> are compofed of the fame ingredients as 
parts of * t .13. 
crufts. 

far exceeds that of phofphat*. ---j 

Thus 100 parts of lobfter cruft contain * Hatchett, 
Phil. Tranf, 
I799, p. 
3a1, and 

60 carbonat of lime, 
14 phofphat, 

26 cartilage. 3*4- 

ICO f f MeraU 

One hundred parts of crawfifh cruft contain GuillotyAnn 

60 carbonat of lime, de Cbim. 

12 phofphat of iinie, 
xxxiv. 7 r« 

28 cartilage. ' 

100 X* 
One hundred parts of liens egg*fhells contain 

89 6 carbonat of lime, 
5.7 phofphat of lime, 

4.7 animal matter. 

i ibid. 

100.o "|| Vauqucthy 

Mr Hatchett found traces of phofphat of lime alfo inxxix. 
the (hells of fnails. 

3. The (hells of fea animals may be divided into twop 

claftes: The firft has the appearance of porcelain; their 

furface is enamelled, and their texture is often (lightly ftifelis. 
fibrous. Mr Hatchett has given them the name of 

porcellaneous (hells. The fecond kind of (hell is known 

by the name of mother of pearl. It is covered with a 

ftrong epidermis, and below it lies the fhelly matter in 

layers *. The (hell of the frefh water mufcle, mother * Herijhutt 

of pearl, heliotis iris, and turbo olearius, are in fiances of Mem. Far. 

thefe (hells. 1766,p.aa. 
Porcellaneous (hells are compofed of carbonat Q$Ha*cbettt 

lime cemented together by a very fmall quantity of ani-* * *317* 

mal matterf. - t Hatchett, 

Mother of pearl (hells are compofed of alternate ibid. 

layers of carbonat of lime and a thin membranace¬ 

ous or cartilaginous fubftance. This cartilage ftill re¬ 

tains the figure of the (hell, after all the carbonat of 

lime has been feparated by acids J. 

Mother of pearl contains 66 carbonat of lime, 

34 cartilage. 

t Ibid. 318. 

100,1 . |1 Mcrat- 
Coral, which is a bony fubftance formed by certain Guillct} ibid. 

fea infedts, has a nearer relation to mother of pearl (hells 

in its ftrudhure than to any other bony fubftance, as the 

following table will (hew. 

Carbonat of lime, 

Animal matter. 

100 100.0 

Articulated 
coraline. GmlUt* ,i,J‘ 

49 
51 

100 

Sect. II. Of the Muscles of Animals. 

The mufcular parts of animals are known in common 

language by the name of jftefh. They conftitute a con- 

fiderahle proportion of the food of man. 
Mufcular fie(h is compofed of a great number of 

fibres or threads, commonly of a reddiih or whitiih co¬ 

lour ; but its appearance is too well known to require 

any defeription. Hitherto it has not been fubje&ed 

to any accurate chemical analyfis. Mr Thouvenel, in¬ 

deed, has publilhed a very valuable differtation on the 
fubjedt; 
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Mufdes of fubjeft; but his analyfis was made before the method 

Animals. 0f examining animal fubftances was fo well underftood 

V~"~v as it is at prefent. It is to him, however, that we are 
indebted for almoll all the fads known concerning the 

com pofit ion of mufcle. 
It is fcarcely polfible to feparate the mufcle from all 

the other fubftances with which it is mixed. A quan¬ 

tity of fat often adheres to it clofely ; blood pervades 

the whole of it ; and every fibre is enveloped in a par¬ 

ticular thin membranous matter, which anatomifts di- 

itinguifn by the name of cellular fubjlance. ri he analyfis 

of the mufcle, then, cannot be fuppofed to exhibit ail 

accurate view of the compofition of pure rnufcular 

fibres, but only of rnufcular fibre not perfectly feparated 

from other fubftances. 
* of i. When a mufcle is well wafhed in cold water, fe- 

veral of its parts are diflblved, and may be obtained by 

the ufual chemical methods. When the water is eva¬ 

porated fiowly, it at laft coagulates, and the coagulum 

may be feparated by means of a filter. It poffeftes the 

properties of albumen. 
2. The water is then to be evaporated gently to dry- 

fiefs, and alcohol poured upon the dry mals: part of it 

is diffolved by digeftion, and there remains a faline fub- 

ftance, which has not been examined; but which Four- 

croy conjectures to be a phofphat. 

3. When the alcohol is evaporated to drynefs, it 

leaves a peculiar mucous fubftance, foluble both in wa¬ 

ter and alcohol; and when its watery folution is very 

much concentrated, it affumes an acid and bitter tafte. 

It fwdls upon hot coals, and melts, emitting an acid 

and penetrating fmell. It attraCls moifture from the 

air, and forms a faline efftorefcence. In a hot atmo- 

fphere it becomes four and putrefies. All thefe pro¬ 

perties render it probable that this fubftance of Mr 

Thouvenel is that which is converted into •z.oonic acid 

during the roafting of meat. 
4. The mufcle is now to be boiled in water forfome 

time. A quantity'of fat appears on its furface in the 

form of oil, which may be taken off. 
5. The water, when evaporated fufficiently, affumes 

the form of a jelly on cooling, and therefore contains a 

portion of gelatine. It contains alfo a little of the falme 

fubftance, and of the mucous fubftance mentioned above. 

6. The refiduum of the mufcle is now white and in- 

fipid, of a fibrous ftruCture, and infoluble in watet^ and 

has all the properties of fibrina. 
Thus it appears that mufcle is compofed of 

Albumen, 

Mucous matter. 

Gelatine, 

Fibrina, 

A fait. 
The French chemifts have difeovered, that when.3 

piece of mufcle is allowed to remain 3 fufiicient time in 

diluted fulphuric acid, it is converted into a fubftance 

refembling tallow: weak nitric acid, on the other hand, 

umbo It converts it into a fubftance refembling wax *. 

Cn*fm??7~o. Sect. III. Of the Sotr and White Phrts of 
Animals. 

Thofe parts of animals to which anatomifts have 

given the names of cartilage, tendon, ligament, mem¬ 

brane, differ altogether in their appearance from the 

mufcles. They have never been analyfed. We know 

bstances, 
only that they are compofed, in a great meafure, 

la tine ; for it is partly from them that glue is made; 
which does not differ from gelatine, except in not be¬ 

ing perfectly pure. 
Mr Hatchett has afeertained that they contain no 

phofphat of lime as a conftituent part, and fcarcely any 

faline ingredients ; for when calcined they leave but a 

very inconfiderable refiduum. TJuis 250 grains of 

hog's bladder left only 0.02 grain of refiduum -f. f Fhit, 

Sect. IV. Of the Sun. W/1799, 

The fkin is that flrong thick covering which en¬ 

velopes the whole external furface of animals. It is com¬ 

pofed chiefly of two parts : a thin white elaftic layer on 
the outftde, which is called epidermis or cuticle; and a 

much thicker layer, compofed of a great many fibres, 
clofely interwoven, and difpofed in different dire&ions ; 

this is called the cutis, or true Jhitu The epidermis is 

that part of the fkin which is raifed in blifters. . 224 
1. The epidermis is ealily feparated from the cutis Epidern 

by maceration in hot water, it poffeftes a very great mis. 

degree of elaflicity. . . 
It is totally infoluble in water and in alcohol. Pureits proper- 

fixed alkalies diffolve it completely, as does lime like-tics, 

wife, though fiowly Sulphuric and muriatic acids f chaptal9 
do not diffolve it, at leaft they have no feniible adlionf Ann.de^ 

on it for a confiderahle time ; but nitric acid foon de-XX11« 

prives it of its elaflicity, caufes it to fall to pieces, and121, 

probably foon decompofes it J. ^ # * § Cruikfiank 

It is well known that the living epidermis" is tinged on lnfenfible 

yellow almoft inftantaneoufly by nitric acid; but this?*rfpnatm% 

effedl does not take place, at leaft f6 fpeedily, when the?* 3 * 

dead cuticle is plunged in nitric acid altogether '|| Jb-i% 

2. When a portion of cutis is macerated for fome $*6 
hours in water, and agitation and preffure is employed Cuti?. 

to accelerate the effedl, the blood, and all the extrane¬ 

ous matter with which it was loaded, are feparated from 

it, but its texture remains unaltered. On evaporating 

the water employed, a fmall quantity of gelatine may 
be obtained. No fubfequeut maceration in cold water 

lias any farther effeft ; the weight of the cutis is not 

diminilhed, and its texture is not altered : but if it be 

boiled in a fufficient quantity of water, it may be com¬ 

pletely diffolved, and the whole of it, by evaporating 

the water, obtained in the date of gelatine *. * Seguin, 

Seguin informs us that he lias afeertained, by a great Ntcbolfm'* 

variety of experiments, that the cutis differs from ge-3™r”a>u 

latine merely in containing an additional quantity °f 227 
oxygen. Hot water (he fays) expels this oxygen, and Compofed 
thus converts cutis into gelatine f. .As thefe experi-of gelatine, 

ments have not been publifhed, it is impofiible to formf / z77» 

any judgment of their weight: . # zaS 
It is the fkin or cutis of animals of which leather isNature 0£ 

formed. The procef? of converting fkin into leather isrannirg. 

called tanning. This procefs, though pradifed in. the 

earlieft ages, was merely empyrical, till the happy inge¬ 
nuity of Mr Seguin led him to difeover its real nature* 

After the epidermis and all the impurities of the fkin 

have been feparated, and its pores have been fo far 

opened as to admit of being completely penetrated, it 

is fteeped in an infufion of oak-bark, which confifts of 
gallic acid and tan. The gallic acid (if we believe Se¬ 

guin) deprives the fkin gradually of oxygen, and thus 

converts it into gelatine, and the tan combines with 

this gelatine the inftant it is formed ; and this procefs 
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Properties 
of brain. 

Sect. V. Of the Brain and Nerves. 

The brain and nerves are the inftruments of fenfa- 
tion, and even of motion ; for an animal lofes the power 

of moving a part the inilant that the nerves which enter 
it are cut. 

The brain and nerves have a flrong refemblance to 

each other ; and it is probable that they agree alfo in 

their coinpofition. But hitherto no attempt has been 

made to analyte the nerves. The only chemifts who 

have examined the nature of brain are Mr Thouret * 
and Mr Fourcroy f. 

The brain confifts of two fubftances, which differ 

from each other fomewhat in colour, but which, in 

other refpe&s, feem to be of the fame nature. The 

outermoft matter, having fome fmall refemblance in co¬ 

lour to wood-aflies, has been called the cineritious part ; 

the innermoft part has been called the medullary part. 

Brain has a foft fed, not unlike that of foap ; its 

texture appears to be very clofe ; its fpecific gravity is 
greater than that of water. 

When brain is kept in clofe veflels fo that the exter¬ 

nal air is excluded, it remains fora long time unaltered. 

Fourcroy filled a glafs veffel almoft completely with 

pieces of brain, and attached it to a pneumatic appa¬ 

ratus ; a few bubbles of carbonic acid gas appeared at 

firft, but it remained above a year without undergoing 
| Ibid.iw. any farther change J. 

This is very far from being the cafe with brain ex- 

pofed to the atmofphere. In a few days (at the tem¬ 

perature of 6o°) it exhales a mod deteftable odour, be¬ 

comes acid, aflumes a green colour, and very foon a 

great quantity of ammonia makes its appearance in it. 

Cold water does not diffolve any part of the brain ; 

but by trituration in a mortar, it forms with water a 

whitifb coloured emulfion, which appears homogeneous, 

may be paffed through a filter, and the brain does not 

precipitate by reft. When this emulfion is heated to 

J450, a white coagulum is formed. The addition of a 

great quantity of water alfo caufes a coagulum to ap¬ 

pear, which fwims on the furface, but the water ftiQ 

retains a milky colour. When fulpliuric acid is dropt 

into the watery emulfion of brain, white flakes feparate 

and fwim on the furface, and the liquid becomes red. 

Nitric acid produces the fame effedts, only the liquid 

becomes yellow. Alcohol alfo feparates a white coa- 

.gulum from the emulfion, after it has been mixed with 

it for fome hours. When nitric acid is added to the 

emulfion till it becomes fliglitly acid, a coagulum is 

alfo feparated. This coagulum is of a white colour; it 

is infoluble in water and in alcohol. Heat foftens, but 

does not melt it. When dried, it becomes tranfparent, 

and breaks with a glafl’y fradlure, It has therefore 

H Ibii.%88. fome refemblance to albumen ||. 

When brain is triturated in a mortar with diluted 

fulphuric acid, part is diflolved, the reft may be fepara¬ 
ted, by filtration, in the form of a coagulum. The 

acid liquot is colourlefs. By evaporation, the liquid 

becomes black, fulphurous acid is exhaled, and cryftals 

appear; and when evaporated to drynefs, a black mafs 

remains behind. When this mafs is diluted with water, 

a quantity of charcoal feparates, and the water remains 

Nerve, 
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The brain is completely decompofed, a quan- crain 

tity of ammonia combines with the acid and forms ful- 

phat of ammonia, while charcoal is precipitated. The ^ 

water, by evaporation and treatment with alcohol, 

yields fulphats of ammonia and lime, phofphoric acid, 

and phofphats of foda and ammonia. Brain therefore Its analytic 
contains Phofphat of lime, 

--foda, 

--ammonia. 

Traces alfo of fulphat of lime can be difcovered in 

it. The quantity of thefe falts is very fmall • altogether 

they .do not amount to -r^th part ||. [| Ann.de 

.Diluted nitric acid, when triturated with brain, like- Chlm' xvi* 

wife difiolves a part, and coagulates the reft. The fo-a88‘ 

lution is tranfparent. When evaporated till the acid 

becomes concentrated, carbonic acid gas and nitrous 

gas are difengaged ; an effervefcence takes place, white 

fumes appear, an immenfe quantity of ammonia is dif¬ 

engaged, a bulky charcoal remains mixed with a con- 
fiderable quantity of oxalic acid -f* ^ *0., 

When brain is gradually evaporated to drynefs by 1 ' i% 

the heat of a water bath, a portion of tranfparent li¬ 

quid feparates at firft from the reft, and the reiiduum, 

when nearly dry, acquires a brown colour; its weight 

amounts to about one-fourth of the fre(h brain. It may 

ft ill be formed into an emulfion with water, but very 
foon feparates again fpontaneoufiy. 

When alcohol is repeatedly boiled upon this dried 
refiduum till it ceafes to have any more a&ion, it dif- 

folves about five-eighths of the whole. When this al¬ 

cohol cools, it depofits a yellowifh white fubftance, 

compofed of brilliant plates. When kneaded together 

by the fingers, it affumes the appearance of a dudlile 

pafte : at the temperature of boiling water it becomes 

foft, and when the heat is increafed it blackens, exhales 

empyreumatic and ammoniacal fumes, and leaves behind 

it a charry matter f. When the alcohol is evaporated,. jsid.u 
it depofits a yellowifh black matter, which reddens1 * 3 3‘ 

paper tinged with turnfol, and readily diffufes itfelf 
through water J. 

Pure concentrated potafs difiolves brain, difengaging* * * 3I7’ 
a great quantity of ammonia. 

Thefe fadls are fufficient to (hew us, that, exclufive 
of the fmall proportion of faline ingredients, brain is 

compofed of a peculiar matter, differing in many par¬ 

ticulars from all other animal fubftances, but having a 

coididcrable refemblance in many of its properties to' 

albumen. Brain lias been compared to a foap ; but it 

is plain that the refemblance is very faint, as icarcely 

any oily matter could be extricated from brain by Four- 

croy, though he attempted it by all the contrivances 

which the prefent date of chemiftry fuggefted ; and the 

alkaline proportion of it is a great deal too fmall to 
merit any attention. 

Sect. VI. Of Nails, Horns, Hair9 Feathers. 

These fpbftances have not hitherto been analyfed. 

We know only that they have a great refemblance to 

each other. They give out the fame fmell, and exhi¬ 

bit the fame phenomena when burnt, and they yield the 

fame produdls when diftilled. 

Pure fixed alkali has the property of decompofing 

thefe fubftances, and of converting them into ammonia 

and oil. The ammonia is difengaged in great abun¬ 

dance, and the oil combines with the alkali, and forms 
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Blood, a fpecies of foap. When muriatic acid is poured into 

__v-- the folution of thefe fubftances in pure foda, a quantity 
of fulphurated hydrogen gas is difengaged, and a black 

fubftance, doubtlefs charcoal, precipitates. . Hence it 

follows that thefe fubilances contain in their compofi- 

tion a quantity of fulphur. Accordingly, if a bit of 

filver is put into the folution, it inllantly aifumes a black 

colour . . 
Thefe fubilanees fcarcely contain any earthy mgre- 

dients. One liundred grains of ox horn, after calcina¬ 

tion, left only 0.04 grain of refiduum, half of which 
was phofphat of lime. Seventy eight grains of chamois 

„ Ua.rL„, horn left five grains of refiduum ||. . 
Iffi Such is a very imperfect account of the folids which 

1799. P- J compofe animal bodies. We proceed next to the fluid 
which circulates through living bodies, namely boocl; 

and to the various fecretiont formed from the blood, 

either in order to anfwer fome important purpofe to 

the animal, or to be evacuated as ufelefs, that the blood 

thus purified may be more proper for anfwering the 

ends for which it is deftined. Many of tliefe fubftances 

have been examined with more care by chenwfts than 

the animal folids. 

Sect. VII. Of Blood. 

Blood is a well known fluid, which circulates in the 

veins and arteries of the more perfed animals. It is ot 
a red colour, has a confiderable degree of conliiten- 

cy, and an unduous feel, as if it contained a quantity 

of foap. Its tafte is flightly faline, and it has a peculiar 

fmell. . 
The fpecific gravity of human blood is, at a medium, 

1.0527 *. Mr Fourcroy found the fpecific gravity of 

bullock's blood, at the temperature of 6o°, to be 
1.056 f. The blood does not uniformly retain the 

fame confidence in the fame animal, and its confidence 

in different animals is very various. It is eafy to tee 

that its fpecific gravity mud be equally various. 
„ ~ . When the hlood is viewed through a microicope, a 

STeddo great many globules, of a red colour, are feen floating 
b'dk$ that the red colour of the 
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in it It is to thefe globules that the red colour of the 
blood is owing. They were fird examined with alien- 

tion by Leuwenhoeck. Their form, tlieir proportion, 

and the changes which they undergo front the addition 

of various fubdances, have been examined with the 

jrreated care ; but hitherto without adding much to our 
knowledge. We neither know the ingredients of which 
the red globules are compofed, nor the changes to which 

they are fubjeaed, nor the ufeful purpofes which they 

ferve ; nor has any accurate method been ^covered of 

feparating them from the reft of the blood, and of ob¬ 

taining them in a ftate of purity. ... 
When blood, after being drawn from an animal, is 

allowed to remain for fome time at reft, it very foon 

coagulates into a folid mafs, of the confiftence of 

curdled milk. This mafs gradually feparates into two 

parts ; one of which is fluid, and is called ferum ; the 
other, the coagulant, has been called friwr. becaufe it 
alone retains the red colour which diftinguilhes blood. 

This reparation is very fimilar to the feparation ot 

curdled milk into curds and whey. The cruor ufually 

finks to the bottom of the veil'd, and, of’courfe, is co. 

vered by the ferum. # . n , . r _ 
The cruor, or clot as it is fomet.me. called, is of a, 

red colour, and pofleffes confiderable confiftence. Its 

STANCES. 3 
mean fpecific gravity is about 1.245^. If we wafh . *■" 
the cruor in a fufficient quantity of water, It gradually ^ ^ 

lofes its red colour, and afTumes the appearance of a 

whitifh, fibrous, elallic mafs, which pofleftes all the pro- Phy/tology^ 

perties of Jibrina. The cruor therefore is compofed ii. 4** 

chiefly of fihrina. The water in which it has been 

wafhed aflumes a red colour, but continues tranfparent. 

It is evident from this that it contains, diflblved in it, 

the red globules ; not, however, in a ftate of purity, for 

it is impoflible to feparate the cruor completely from 

the ferum : confequently the water muft contain both 
ferum and red globules. We know, however, from 

this, that the red globules are foluble in water. The 

cruor of the blood, then, is compofed of red globules 

and fibrina. 
If the cruor of the blood be expofed to a gentle heat, 

it becomes gradually dry and brittle. If this dry mafs 

be fubmitted to diftillation, it yields water, ammonia, a 

thick empyreumatic oil, and much carbonat 01 ammo¬ 

nia : there remains a fpongy coal of a brilliant appear¬ 
ance, from which fulphuric acid extracts foda and iron ; 

there remains behind a mixture of phofphat of lime and 

charcoal ||. , II Fourcroy, 

When the fibrina is diddled, it yields precifely theui. *67. 
fame produ£ts; but the refiduum contains neither iron 

nor foda. The red water, on the contrary, which had 

been employed to wafh the cruor, contains both of thefe 

fubftances, efpecially iron ; which may be obtained in 

the-ftate of oxide by evaporating this water to drynefs, 
and calcining the refiduum^. Thefe fadls are fuffi- If dbld% 

cient to demonftrate that the red globules contain iron ; 

confequently the opinion tliat their colour depends upon 

that metal is at leaft poflible. It is probably owing to 

the foda which it contains, that the prefence of iron 

cannot be afcertained in the folution of thefe globules 

by the ufual teft. The prufliao alkali caufes no pre¬ 

cipitate ; the infufion of nut galls gives it no blue or 

purplifh tinge *. # * Well's 

The ferum is of a light greenifti yellow colour; itPbil.Tranf 

has the tafte, fmell, and feel of the blood, but its con-*797- 

fiftence is not fo great. Its mean fpecific gravity is *34 
about 1.0287 f. It converts fyrup of violets to a^™fe- 

green, and therefore contains an alkali. On examina¬ 

tion, it is found that it owes this property to a portion 

of foda. When heated to the temperature of 156°$, piyZ'gyf 

the ferum coagulates, as Harvey firft difcovered')’• Itjj 
coagulates alfo when boiling water is mixed with it ;§ Cullen. 

but if ferum be mixed with fix parts of cold water, it I DeGener, 

does not coagulate by heat J. When thus coagulated, 

it has a greyifh white colour, and is not unlike the.j Pourcroy7 
boiled white of an egg$. If the coagulum be cut into Ann.de . 

fmall pieces, a muddy fluid may be fqueezed- from it, Chim. vii. 

which has been termed the fero/ity. After the Tepara- f- 

tion of this fluid, if the refiduum be carefully waffled 

in boiling water and examined, it will be found to pof- 

fefs all the properties of albumen. The ferum, there¬ 
fore, contains a confiderable proportion of albumen. 

Hence its coagulation by heat, and the other phenomena 

which albumen ufually exhibits. 
If the ferofity be gently evaporated till it becomes 

concentrated, and then be allowed to cool, it aflumes 

the form of a jelly, as was firft obferved by De Haen ||. || *57* • 

Confequently it contains gelatine. 
If ferum be mixed, with twice its weight of water,, 

and, after coagulation by heat^the albumen be fepara- 
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ted by filtration, and the liquid be (lowly evaporated 

till it is confiderably concentrated, a number of cryftals 

are depofited when the liquid is left handing in a cool 

place. Thefe cryftals confift of muriat of foda and car- 
bonat of foda g[. 

Thus it appears that the ferum of the blopd contains 

albumen, gelatine, foda, muriat of foda, and carbonat of 
foda, befides a portion of water. 

Gelatine may be precipitated from the ferofity by 

the three mineral acids. Mr Hunter obferved, that Gou¬ 

lard’s extra#, or, which is the fame thing, acetitc of 

lead diffolved in aeetous acid, produces with gelatine a 

* Haller's 
F hyjtology y 
ii. 47. 

f Foureroy, 
Ann. de 
Chim. vii. 
I46. 

%Wd, 153. 

copious precipitate «[. When nitrie acid is diffolved off 

ferum, it converts it partly into pruffic acid *. Acids, 

alcohol, and tail, precipitate the albumen in different 

ftates; but this, after what has been faid in the laft chap¬ 

ter, feClion ii. requires no farther explanation. 

The proportion between the cruor and ferum of the 

blood varies much in different animals, and even in the 

fame animal in different circumftances. The mod com¬ 

mon proportion is about one part of cruor to three 

parts of ferum ; but in many cafes the cruor exceeds 

and falls fhort of this quantity : the limits of the ratios 

of thefe fubftances to each other appear, from a compa- 

rifon of the conchdions of mod of tliofe who have writ¬ 

ten accurately on the fubjeCl, to be 1 : 1 and 1 ; 4 ; but 

the fir(1 cafe mud be very rare indeed *. 

When new-drawn blood is ftirred brifkly round with 

a ftick, or the hand, the whole of the fibrina colleds 

together upon the ftick, and in this manner may be fe- 

parated altogether from the reft of the blood. The 

red globules, in this cafe, remain behind in the ferum. 

It is in this manner that the blood is prepared for the 

different purpofes to which it is put ; as clarifying fu- 

gar, making puddings, &c. After the fibrina is thus 

feparated, the blood no longer coagulates when allowed 

to remain at reft, but a fpongy flaky matter feparates 

from it and fwims on the furface f, 

When blood is dried by a gentle heat, water exhales 

from it, retaining averyfmall quantity of animal matter 

in folution, and confequently having the odour of blood. 

Blood dried in this manner being introduced into a re¬ 

tort and diftilled, there comes over, firlt a clear watery 

liquor, then carbonic acid gas, and carbonat of ammo¬ 

nia, which cryitallizes in the neck of the retort ; after 

thefe products there comes over a fluid oil, carbonated 

hydrogen gas, and an oily fubftance oft the confidence 

of butter. The watery liquor poffeffes the property of 

precipitating from fulphat of iron a green powder; 

muriatic acid diffolves part of this powder, and there 

remains behind a little prufiian blue. Confequently 

this watery liquor contains both an alkali and pruflic 

acid J. 

9216 grains of dried blood being put into a large 

crucible, and gradually heated, at firft became nearly 

fluid, and fwelled up confiderably, emitted a great many 

fetid fumes of a yellowifli colour, and at laft took fire 

and burned with a white flame, evidently owing to the 

prefence of oil. After the flame and the fumes had 

difappeared, a light Imoke was emitted, which affe#ed 

the eyes and the nofe, which had the odour of pruffic 

acid, and reddened moift papers ftained with vegetable 

blues. At the end of fix hours, when the matter had 

loft five-ftxths of its fubftance, it melted anew, exhibit- 

Parc II. 
ed a purple flame on its furface, and emitted a thick Blood. 

fmoke. This fmoke affeCted the eyes and noftrils, and -v——' 

reddened blue paper, but it had not the fmell of pruffic 

acid. When a quantity of it was colle#ed and exa¬ 

mined, it was found to poffefs the properties of phof- 

phoric acid. The refiduum amounted to 1B1 grains ; 

it had a deep black colour, and a metallic brilliancy, 

and its particles were attra#ed by the magnet. It con¬ 

tained no uncombined foda, though the blood itfelf, be¬ 

fore combiiftion, contains it abundantly ; but water ex¬ 

tracted from it muriat of foda, part ot the reft was dif¬ 

folved by muriatic acid, and, of eourfe, was lime; there 

was befides a little filica, which had evidently been fe¬ 

parated from the crucible. The iron had been reduced 

during the combuftion J. f Founr*yt 

Such are the properties of blood, as far as they havzAn».de 

been hitherto afeertained by experiment. We have feen ^ 

*35 
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that it contains the following ingredients : 
1. Water, 5. Iron, 

2. Fibrina, 6. Soda, 

3. Albumen, 7. Muriat of foda, 

4. Gelatine, 8. Phofphat of lime. 

But our knowledge of this Angular fluid is by no 

means fo complete as it ought to be ; a more accurate 

analyfis would probably difeover the prefence of oilier 

fubftances, and enable us to account- for many of the 

properties of blood which at prefent are inexplicable. 

It would be of great confequence alfo to compare 

together the blood of different animals, and of the fime 

animal at different age9, and to afeertain in what parti¬ 

culars they differ from each other. This would pro¬ 

bably throw light on fome of the obfeureft parts of the 

animal economy. Very little .progrefs has hitherto been 

made in thefe refearches: if we except the labours of 

Rouelle, who obtained nearly the fame ingredients, 

though in different proportions, from the blood of a 

great variety of animals, the experiments of Fourcroy 

on the blood of the human foetus are almoft the only 

ones of that kind with which we are acquainted. 

He found that it differs from the blood of the adult B]0*^0f 

in three things: \ft, Its colouring matter "is darker,the foetus, 
and feems to be more abundant ; 2cf, It contains no fi¬ 

brina, but probably a greater proportion of gelatine 

than blood of adults; 3d, It contains nophofphoric acid$, § jhid. 161, 
The examination of difeafed blood, too, would be of 237 

great confequence ; becaufe the difference of its proper-Difeafed 

ties from the blood of people in health might throw b*00<b 

much light on the nature of the difeafe. It is well 

known, that when a perfon labours under inflammation, 

his blood is not iufceptible of coagulating fo foon as 

healthy blood. This longer time allows the red globules 

to fink to the bottom, and the coagulated fibrina ap¬ 

pears at tho top, of its natural whitiffi colour. Hence 

the appearance of the bujfy coaly as it is called, which 

characterizes blood during inflammation. 

During that difeafe which is known by the name of 

diabetes, in which the urine is exceffive in quantity, and 

contains fugar, the ferum of blood often, as appears 

from the experiments of Dr Dobfon and Dr Rollo, af- 

fumes the appearance of whey ; and, like it, feems to 

contain fugar, or, at leaft, it has loft its ufualt fait tafte. 

Fourcroy mentions a cafe of extreme feeblenefs, in 

which all the parts of the body were in an unufual re¬ 

laxed ftate. In that patient a quantity of blood oozed 

out 
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Milk, out from the eye-lids, which tinged linen blue, as if it 
-v-^ad keen ftained with prufiian blue. Here pruffic al¬ 

kali feems to have been formed in the blood. 

over with mucors and byffl, and it has no longet* the 

flavour of cream, but of very fat cheefe *. This is the 

585 
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Sect. VIII. Of Milk. 

Milk is a fluid fecreted by the female of all thofe 

animals denominated mammalia, and intended evidently 

for the nourifhment of her offspring. 
The milk of every animal has certain peculiarities 

which diffinguifli it from every other milk. But the 

animal whofe milk is mofl made life of by man as an 

article of food, and with which, confequently, we are 

beft acquainted, is the cow. Chemifls, therefore, have 

made choice of cow’s milk for their experiments. We 

fhall at flrft confine ourfelves to the properties and ana- 

lyfis of cow’s milk, and afterwards point out in what 

refpeft the milk of other animals differs from it, as far 

at lead as thefe differences have hitherto been afeer- 

tained. 
Milk is an opaque fluid, of a white colour, a flight 

peculiar fmell, and a pleafant fweetifh taffe. When 
newly drawn from the cow, it has a tafte very different 

from that which it acquires after it has been kept for 

fome hours. 
It is liquid, and wets all thofe fubftances which can 

be moiftened by water ; but its confidence is greater 

than that of water, and it is flightly un&uous. Like 

water, it freezes when cooled down to about 30°; but 

Parmentier and Deyeux, to whom we are indebted for 

by far the completed account of milk hitherto publilh- 

ed, found that its freezing point varies confiderably in 

the milk of different cows, and even of the fame cow 

at different times *. Milk boils alfo when fufffciently 

heated ; but the fame variation takes place in the boil- 

‘ing point of different milks, though it never deviates 

very far from the boiling point of water. Milk is fpe- 

cifically heavier than water, and lighter than blood ; but 

the precife degree cannot be afeertained, becaufe almod 

every particular milk has a fpecilic gravity peculiar to 

itfelf. 
When milk is allowed to remain for fome time at 

red, there colle&s on its furface a thick unduous yel- 

lowifli coloured fubffance, known by the name of cream. 

The cream appears fooner in milk in fuminer than in 

winter, evidently owing to the difference of tempera¬ 

ture. In fummer, about four days of repofe are ne- 

ceffary before the whole of the cream colle&s on the 

furface of the liquid ; but in winter it requires at lead 

double the time f. 
After the cream is feparated, the milk which re¬ 

mains is much thinner than before, and it has a bluifh 

white colour. If it be heated to the temperature of 

ioou, and a little rennet, which is water digeded with 
the inner coat of a calPs flomach, and preferved vvith 

fait, be poured into it, coagulation enfues ; and if the 

coagulum be broken, the milk very foon feparates into 

two fubdances : a folid white part, known by the name 

of curd; and a fluid part, called whey. 
Thus we fee that milk may be eafily feparated into 

three parts; namely, cream, curdy and whey. 
Cream is of a yellow colour, and its confidence in- 

creafes gradually by expofure to the atmofphere. In 

three or four days, it becomes fo thick that the veffel 

which contains it may be inverted without rifking any 

lofs. In eight or ten days more its furface is covered 

Surpl. Vol. II. Part II. 
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procefs for making what in this country is called a cream t-t€r an(^ 
cheefe. # # Deyeux, 

Cream poffeffes many of the properties of an oil. It Ann. de . 

is fpecifically lighter than water, it has an un&uous V1U 
feel, dains clothes precifely in the manner of oil ; and 
if it be kept fluid, it contrads at lad a tade which is 
very analogous to the rancidity of oilsf. When kept f ibid. 375. 
boiling for fome time, a little oil makes its appearance, 
and floats upon its furface J. Cream is neither foluble f ibid. 374. 
in alcohol nor oils §. Thefe properties are fufficient to ^ 
fhew us that it contains a quantity of oil ; but this oil 
is combined with a part of the curd, and mixed with 
fome ferum. Cream, then, is compofed of a peculiar 
oil, curd, and ferum. The oil may be eafily obtained 
feparate by agitating the cream for a confiderable time. 
This procefs, known to. every body, is called churning. 

After a certain time, the cream feparates into tw’o por¬ 
tions: one fluid, and refembling creamed milk; the other 
folid, and called butter. # 

Butter is of a yellow colour, poffeffes the properties butter, 

of an oil, and mixes readily with other oily bodies. 

When heated to the temperature of 96°, it melts, and 
becomes tranfparent ; if it be kept for fome time melt¬ 
ed, fome curd and water or whey feparate from it, and 
it affumes exadly the appearance of oil ||.^ But this | ^ 
procefs deprives it in a great meafure of its peculiar 

flavour. # 170. 
When butter is kept for a certain time, it becomes 

rancid, owing in a good meafure to the prefence of 
thefe foreign ingredients ; for if butter be well walked, 
and a great portion of thefe matters feparated, it does 
not become rancid nearly fo foon as when it is not treat¬ 
ed in this manner. It was formerly fuppofed that this 
rancidity was owing to the developement of a peculiar 
acid : but Parmentier and Deyeux have (hewn that 110 
acid is prefent in rancid butter *. When butter is dif-* Btd. 37S* 
tilled, there comes over water, febacic acid, and oil, at 
firfl fluid, but afterwards concrete. The carbonaceous 
refiduum is but fmall. *4* 

Butter maybe obtained by agitating cream newlyAlld now* 
taken from milk, or even by agitating milk newly drawn 
from the cow. But it is nfual to allow cream to re¬ 
main for fome time before it is churned. Now cream* 
by {landing, acquires a four taffe ; butter therefore is 
commonly made from four cream. Frefli cream requires 
at leaft four times as much churning before it yields its 
butter as four cream does f ; confequently cream aot ^Ti 
quires, by being kept for fome time, new pioperties, in 
confequence of which it is more eafily converted into 
butter. When very four cream is churned, every one 
who has paid the fmalleft attention mull have perceived, 
that the butter-milk, after the churning, is not nearly 
fo four as the cream had been. The butter, in all cafes, 
is perfectly fweet; confequently the acid which had 
been evolved has in a great meafure difappeared during 
the procefs of churning. It has been afcei tamed, that 
cream may be churned, and butter obtained, though the 
contad of atmofpheric air be excluded J. We have f Young de 

110 doubt, that in all cafes where fuch an experiment La#e, ij. 
lucceeded, the cream on which it was made had pre- 
vioufly become four. On the other hand, it has been 
afeertained, that when cream is churned in contadl with 
air, it abforbs a confidei able quantity of it } ; and it port for 

4 £ cannotI79J* 



586 Animal SUB 
Milk, cannot be doubted, that the portion abforbed is oxy- 

' * ' gen. 
Thefe fa6ls are fufficient to afford us a key to ex¬ 

plain what takes place during' the procefs of churning. 

There is a peculiar oil in milk, which has fo ftrong an 

affinity for the other ingredients, that it will not fepa- 

rate from them fpontaneoufly ; but it has an affinity for 

oxygen, and when combined with it, forms the concrete 

body called butler. Agitation produces this combination 

of the oil with oxygen 5 either by caufing it to abforb 

oxygen from the air, or, if that be impoffible, by fepara- 

ting it from the acid which ex ids in four cream. Hence 

the abforption of air during churning ; hence alfo the 

increafe of temperature of the cream, which l)r Young 

found to amount conflantly to 40 ; and hence the 

fweetnefs of the butter-milk compared with the cream 
from which it was obtained. • 

The affinity of the oil of cream for the other ingre¬ 

dients is fuch, that it never feparates completely from 

them. Not only is curd and whey always found in the 

cream, but fome of this oil is conflantly found in cream¬ 

ed milk and even in whey : for it has been afeertained 

by a£lual experiment, that butter may be obtained by 

churning whey ; 27 Scotch pints of whey yield at an 
jj Mid-Lo- average about a pound of butter|j. This accounts for 
thianReport, a fa(cj. well known to thofe who fuperintend dairies, that 

a g°°d deal more butter may be obtained from the fame 

quantity of milk, provided it be churned as drawn from 

the cow, than when the cream alone is collected and 

churned. 

The butter-milk, as Parmentier and Deyeux afeer¬ 

tained by experiment, pofTefles precifely the properties 

of milk deprived of creamy. 

Curd, which may be feparated from creamed milk 

by rennet, has all the properties of coagulated albu¬ 

men. It is white and folid ; and when all the moifture 

is fqueezed out, it has a good deal of brittlenefs. It 

is fnfoluble in water ; but pure alkalies and lime diffolve 

it readily, efpecially when aflifled by heat ; and when 

fixed alkali is ufed, a great quantity of ammonia is e- 

mitted during the folution. The folution of curd in 

foda is of a red colour, at lead if heat be employed ; 

owing probably to the feparation of charcoal from the 

curd by the action of the alkali*. Indeed, when a 

ftrong heat has been ufed, charcoal precipitates as the 
f^Fourcroy, folution coolsf. The matter diffolved by the alkali 

9 1 may be feparated from it by means of any acid ; but it 

has loft all the properties of curd. * It is of a black co¬ 

lour, melts like tallow by the application of heat, leaves 

oily (tains on paper, and never acquires the confidence 

of curd;):. Hence it appears that curd, by the action 

of a fixed alkali, is decompofed, and converted into two 

new fubftances, ammonia, and oil or rather fat. 

Curd is foluble alfo in acids. If, over curd newly 

precipitated from milk, and not dried, there be poured 

eight parts of Water, containing as much of any of the 

mineral acids as gives it a fenfibly acid tafte, the whole 

$ Scleelei ii. is diffolved after a little boiling}. Acetous acid and 

53* ladlic acid do not diffolve-curd when very much dilu- 
H Ibid. ted|[. But thefe acids, when concentrated, diffolve it 

1 Parmen- readily, and in confiderablc quantity^. It is remark- 
tierand able enough, that concentrated vegetable acids diffolve 

ibid*117 curd readily, but have very little adtion on it when they 

*Fourcroyt are very niuch . diluted: whereas the mineral diffolve 
ibid. p. 173. it when much diluted j but when concentrated, have 

5 Ann. de 
Cbim. vii# 
379- 
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either very little effed on it, as ftilphuric acid* ; or Milk. 

decompofe it, as nitric acid. By means of this laft acid, #-v——' 

as Berthollet difeovered, a quantity of azotic gas may * Par!netnm 
be obtained from curd. 

Curd, as is well known, is ufed in making cheefe ; Of cheefe* 
and the cheefe is the better the more it contains of 

cream, or of that oily matter which conflitutes cream. 

It is well known to cheefemakers, that the goodnefs 

of it depends in a great meafure on the manner of fe- 

parating the whey from the curd. If the milk be 

much heated, the coagulum broken in pieces, and the 

whey forcibly feparated, as is the pradice in many 

parts of Scotland, the cheefe is fcarce good for any 

thing; but the whey is delicious, efpecially the laft 

fqueezed out whey, and butter may be obtained from 

it in confiderable quantity. A full proof that nearly 

the whole creamy part of the milk has been fepara¬ 

ted with the whey. Whereas if the milk be not too 

much heated (about iQoy is fufficient), if the coagulum 

be allowed to remain unbroken, and the whey be fepa¬ 

rated by very flow and gentle preflure, the cheefe is ex¬ 

cellent ; but the whey is almoll tranfparent, and nearly 
colourlefs. 

Good cheefe melts at a moderate heat ; but bad 

cheefe, when heated, dries, curls, and exhibits all the 

phenomena of burning horn. Hence it is evident, that 

all the properties in which curd differs from albumen 

are owing to its containing combined with it a quantity 

of the peculiar oil which conflitutes the diftinguifhing 

charaderiflic of cream; hence its flavour and fmell ; 

and hence alfo the white colour of milk. 274 

This famenefs of curd and albumen fliews us, that90aSula* 

the coagulation of milk and of albumen depend upon^lk0^ 
the fame caufe. Heat, indeed, does not coagulate milk, 

becaufe the albumen in it is diluted with too large a 

quantity of water. But if milk be boiled in contad 

with air, a pellicle foon forms on its furface, which has 

the properties of coagulated albumen : if this pelli<Je be 

removed, another fucceeds ; and by continuing the boil¬ 

ing, the whole of the albuminous or curdy matter may 

be feparated from milk*. When this pellicle is allow-* 

ed to remain, it falls at laft to the bottom of the veffel, ^ 

where, being expofed to a greater heat, it becomes 

brown, and communicates to milk that difagreeable 

tafte which, in this country, is called a finged tafte. It 

happens more readily when milk is boiled along with 
rice, flour, &c. 

If to boiling milk there be added as much of any neu¬ 

tral fait as it is capable of diflblving, or of fugar, or of 

gum arabic, the milkcoagulates, and the curd feparatesf Scheele, ii. 
Alcohol alfo coagulates milk;); ; as do all acids, rennet,52. 

and the infufion of the flowers of artichoke, and of the 1 ^armfn‘ 

thiflle(|. If milk be diluted with ten times its weight**^’ 

of water,’it cannot be made to coagulate at all^fj. g ibid. 
Whey, after being filtered, to feparate a quantity onf Scbeele/il, 

curd which flill continues to float through it, is a thinH- 

pellucid fluid, of a yellowifh green colour and pleafant prop^rt;e^ 

fvveetifh tafte, in which the flavour of milk may be di-0f whey, 

ftinguifhed. It always contains fome curd ; but nearly 

the whole may be feparated by keeping the whey for 

fome time boiling ; a thick white feum gathers on the 

furface, which in Scotland is known by the name of 

Jloat whey. When this feum, which confifts of the- 

curdy part, is carefully feparated, the whey, after being- 

allowed to remain at reft for fome hours, to give the: 

remainder 
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remainder of the curd time to precipitate, is decanted 

off, almoft as colourlefs as water, and fcarcely any of 
the peculiar tafte of milk can be diftinguifhed in it. If 

it be now (lowly evaporated, it depofites at laft a num¬ 

ber of white coloured cryftals, which art fugar of milk. 
Towards the end of the evaporation, fome cryftals of 

muriat of potafs and of muriat of lime make their ap- 

# Varmen- pearance*. According to Scheele, it contains alfo a 

f7.' little phofplmt of limcf. 
\^C > l1, ^ftcr the falts have been obtained from whey, what 

| Rtuclle. remains concretes into a jelly on coohngj. Hence ll' 
follows, that whey alfo contains gelaiine. Whey, then, 
is composed of water, fugar of milk, gelatine, muriat 

of potafs, and muriat of lime. The other falts, which 

are fometiir.es found in it, are only accidentally pre- 

fent. . r r • • i 
If whey be allowed to remain for (ome time, it be¬ 

comes four, owing to the formation of a peculiar acid 

known by the name of laBic acid. It is to this property 

of whey that we are to aferibe the acidity which milk 

contraas ; for i ither curd nor cream, perfectly freed 
from ferum, feem fufeeptible of acquiring acid proper¬ 

ties. Hence the reafun, alfo, that milk, after it be¬ 

comes four, always coagulates. Boiled milk lias the 
property of continuing longer fweet ; but it is lingular 

enough, that it runs fooner to putrefadtion than ordi- 

* pnrmPM- narv milk*. _ . 
tier. Hid. p. The acid of milk differs confiderably from the ace- 
343* tons *, yet vinegar may be obtained from milk by a veiy 

Ample procefs. If to fomewhat more than 8 lbs. troy 

of milk, fix fpoonfuls of alcohol be added, and the mix¬ 

ture well corked be expofed to a heat fufficient to fup- 
port fermentation (provided attention be paid to allow 

the carbonic acid gas to efcape from time to time), the 

whey, in about a month, will he fiund converted into 

+ Scheele. ii. vinegar*. . , ... 
68. Milk is almoft the only animal fubftance which may 

*97 be made to undergo the vinous fermentation, and to at- 

der^effer ford a liquor refembling wine or beer, from which al- 
tmation. cohol may be feparated by dilation 1. his fmgular 

fa ft feems to have been hrft difeovered by the 1 aitais , 

they obtain all their fpirituous liquors from mares milk. 

It has been afeertained, that milk is incapable of being 

converted into wine till it has become four ; after this, 

nothing is neceffary but to place it in the proper tern- 
perature, the fermentation • begins of its own accord, 

I Par men- and continues till the formation of wine be completed*. 

It. Z v. Scheele had obferved, that milk was capable of ferment- 
365. ing, and that a great quantity of carbonic acid gas was 

II Scbede, ii. extricated from it during this fermentation ||. But he 
66. did not fufpeft, that the refult of this fermentation was 

the formation of an intoxicating liquor limilar to wine. 

When milk is diftilled by the heat of a water bath, 

there comes over water, ha-ving the peculiar odour of 

milk ; which putrifies, and confequently contains, be- 

fides mere water, fome of the other conftituent parts or 

o Bcuaud milk. After fome time, the milk coagulates*, as al- 
wavs happens when hot albumen acquires a certain de¬ 

gree of concentration. There remains behind a thick 

unftuous yellowifh white fubftance, to which Hottman 

gave the name of franchipann. This fubftance, when 

the fire is increafed, yields at firft a tranfparent liquid, 

which becomes gradually more coloured ; fome very 

fluid oil comes over, then ammonia, an acid, and at laft 

a very thick black oil. Towards the end of the pro- 
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cefs carbonated hydrogen gas is difengagtd*. There Milk. 

remains in the retort a coal which contains carbonat of 

potafs, muriat of potafs, and phofphat of lime, and fJer p# 

fometimes magnefia, iron, and muriat of fodaf. 3(8. 
Thus we fee, that cow’s milk is compofed of the fol-h Mem. 

lowing ingredients. Med. Par. 

1. Water, 5. Sugar of milk, p* . 

2. Oil, 6. Muriat of lime, 
3. Albumen, 7. Muriat of potafs, Itscompo- 

4. Gelatine, 8. Sulphur. nent Part8° 
The milk of all other animals, as far as it has hither¬ 

to been examined, c cm flits nearly of the fame ingre¬ 

dients ; but there is a very great difference in their pro¬ 

portion. 179 
Woman’s milk has a much fweeter tafte than cow’s Woman’s 

milk. When allowed to remain at reft for a furiicient mnh, 

time, a cream gathers on its furface. This cream is 

more abundant than in cow’s milk, and its colour is 

iifually much w hiter. After it is feparated, the it.ilk is 

exceedingly thin, and has the appearance rather of whey, 

with a bluiih white colour, than of creamed milk. None 

of the methods by which cow’s milk is coagulated fuc- 

ceed in producing the coagulation of woman’s milk*. 

It is certain, however, that it contains curd ; for if it^^ J' 

be boiled, pellicles form on its furface, which have all 
the properties of curdf. Its not coagulating, there- 

fore, muft be attributed to the great quantity of water ^ 

with which the curd is diluted. 
Though the cream be churned ever fo long, no but¬ 

ter can be obtained from it ; but if, after being agita¬ 

ted for fome hours, it be allowed to remain at reft for a 

day or two, it feparates into two parts ; a fluid which 

occupies the inferior part of the veffel, pellucid, and co¬ 

lourlefs, like water, and a thick white unftuous fluid, 

which fwims on the furface. The low'ermoft fluid con¬ 

tains fugar of milk and fome curd ; the upperrnoft 

does not differ from cream except in confidence. The 

oily part of the cream, then, cannot be feparated by agi¬ 
tation from the curdjl. This cream contains a greater! Ibid. 

portion of curd than the cream of cow’s milk*: . * Ibid. 
When this milk, after the curd is feparated from it, 

is (lowly evaporated, it yields cryftals of fugar of milk, 

and of muriat of foda. The quantity of fugar is rather * 

greater than in cow’s milk. According to Haller, the 

fugar obtained from cow’s milk is to that obtained 

from an equal quantity qf woman’s milk as 3 5 : 58, and 

fometimes as 37 : 67, and in all the intermediate ratios. 

Thus it appears, that woman’s milk differs from that 

of cow’s in three particulars. . 2So 
1. It contains a much fmaller quantity of curd. kspeciu 

2. Its oil is fo intimately combined with its curd,liantie8, 

that it does not yield butter. 
3. It contains rather more fugar of milk. 
Parmentier and Deyeux afeertained,. that the quan¬ 

tity of curd in woman’s milk increafes in proportion to 
the time after delivery||. Nearly the fame thing basil ISM.?* 

been obferved with refpeft to cow’s milk. 41^I 
Ass’s milk has a very ftrong refemblance to hu- A£3 milfc 

man milk: it has nearly the fame colour,, fmell, and 

confidence. When left at reft for a fufficient time, a 

cream forms upon its furface, but by no means in fuch 

abundance as in woman’s milk. This cream, by very 

long agitation, yields abutter,which is always foft, white, 

and taftelefs; and, what is Angular, very readily mixes 

again with the butter-milk; but it may be again fepa- 
4 E Z rated 
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rated by agitation, while theveffel, which contains it, Is 

plunged in cold water. Creamed afs’s milk is thin, and 

has an agreeable fweetiffi tafte. Alcohol and acids fe- 

parate from it a little curd, which has but a fmall de¬ 

gree of confidence. The ferum yields fugar of milk 
and muriat of lime *. 

Afs’s milk therefore differs from cow’slnilk in three 

particulars. 

1. Its cream is lefs abundant and more infipid. 

2. It contains lefs curd. 

3. It contains more fugar of milk : the proportion is 

35 : 8o* 
Goat’s milk, if we except its confidence, which is 

greater, does not differ much from cow’s milk. Like 

that milk, it throws up abundance of cream, from which 

butter is erfily obtained. The creamed milk coagu¬ 

lates jud as cow’s milk, arid yields a greater quanity of 

curd. Its whey contains fugar of milk, muriat of lime, 

and muriat of foda f. 

Ewe’s milk refembles almod precifely that of the 

cow. Its cream is rather more abundant, and yields a 

butter which never acquires the confidence of butter 

from cow’s milk. Its curd has a fat and vifcid appear¬ 

ance, and is not without difficulty made to affume the 

confidence of the curd of cow’s milk. It makes excel¬ 

lent cheefe J. 

Mare’s milk is thinner than that of the cow, but 

fcarcely fo thin as human milk. Its cream cannot be 

converted into butter by agitation. The creamed milk 

coagulates precifely as cow’s milk, but the curd is not 

fo abundant. The ferum contains fugar of milk, ful- 

pliat of lime, and muriat of lime ||. 

Sect. IX. Of Saliva. 

The fluid fecreted in the mouth, which flows in con- 

fiderablc quantity during a repad, is known by the 

name of faliva. No accurate analyfis has hitherto been 

made of it, though it poffeffes feme very Angular pro¬ 

perties. 
It is a limpid fluid like water, but much more vifcid : 

it has neither fmell nor tafle. 
Its fpecific gravity, according to Hamberger, is 

1.0167 *. When agitated, it frothes like all other ad- 

hefive liquids ; indeed it is ufually mixed with air, and 

has the appearance of froth. 
It neither mixes readily with water nor oil f ; but 

by trituration in a mortar, it may be mixed fo with wa¬ 

ter as to pafs through a filter J. It has a great affinity 

for oxygen, abforbs it readily from the air, and gives it 

out again to other bodies $. Hence the reafon why 

gold or filver, triturated with faliva in a mortar, is oxy- 

dated, as Dutenner has obferved ; and why the killing 

of mercury by oils is much facilitated by fpitting into 

the mixture ^[. Hence alfo, in all probability, tlic rea¬ 

fon that faliva is a ufeful application to fores of the fkin. 

Dogs, and feveral other animals, have coiiftantly re- 

courfe to this remedy, and with much advantage. 

Saliva is coagulated by oxy muriat of mercury, by 

alcohol, and by nitre*. Therefore, in all probability, 

it contains albumen and gelatine, or fome analogous 

fubftances. 
When 100 parts of faliva are diftilbed, there came over 

80 parts of water nearly pure, then a little carbonat of 

ammonia, fome oil, and an acid, which perhaps is the 

pruffic. The refiduum amounts to about 1.56 parts, 

STANCES Part. II. 
and is compofed of muriat of foda and phofphat of Bile, 
lime 

The tartar of the teeth, which is a cruft depofited Tartar of 
from faliva, confifts, as Fourcroy lias aicertained, of the teeth, 
phofphat of lime. a88 

The pancreatic juice has never been examined Pancreat*c 

with much attention ; but it does not appear, from then 

experiments that have been made, to differ much from pextor, 
faliva. Nucl, &c. 

n XT- r as quoted 
Sect. X. Of Bile. by Haller, 

Bile is a liquid of a ycllowiffi green colour, an unc-^^'Vl* 

tuous feel, and bitter tafte, is fecreted by the liver ; and 

in moft animals confiderable quantities of it are ufually 
found collected in the gall-bladder. 

Great attention has been paid to this liquid by phy- 

ficians ; becaufe the ancients were accuftomed to aferibe 

a very great number of difeafes, and even affections of 

the mind, to its agency. The moft accurate chemical 

analyfis of it which has hitherto appeared, is that of Mr 

Cadet, which was publiffied in the Memoirs of the 

French Academy of Sciences for the year 1767. Se¬ 

veral important obfervations had been previoufiy made 

on it by Boyle, Boerhaave, Verheyen, Ramfay, and 

Baglivi; and fome faCts have fince been added to our 

chemical knowledge of bile by Maclurg and Fourcroy. 

The experiments have chiefly been confined to the bile 

of oxen, known in this country by the name of gall; 

becaufe it is moft eafily procured in large quantities. 

The fpecific gravity of bile feems to vary, like that pro2perties 
of all other animal fluids. According to Hartmann, it of bile, 

is 1.027*. When ftrongly agitated, it lathers like * Haller's 

foap ; and for this reafon, as well as from a medical Vl* 

theory concerning its ufe, it has been often called an5^ 

animal foap. 

It mixes readily with water in any proportion, and 

affumes a yellow colour : but it refufes to unite with 

oil when the two fluids are agitated together; -the in- 

ilant that they are left at reft, the oil feparates and 

fwims on the furface+. f Ramfay> 

When muriatic acid is poured upon bile, let it be ever Phefaur. 
fo frefh, an odour of fulphurated hydrogen gas is con-^^- Hdin. 

ftantly exhaled J. When on xoo parts of ox-bile four"*4-^’ 

parts of ftrong muriatic acid are poured, the whole in-p< IO> ** 

ftantly coagulates ; but in fome hours the greater part 290 
becomes again fluid; and when paffed through the filter Its compo- 

it leaves 0.26 of a white matter, which has all the pro- ^ 

perties of albumen This matter was dete&ed by .Par. 

Ramfay; who found that it could be precipitated from 1707. p. 

bile by alcohol, acetous acid, fulphat of potafs, and mu-34°-t 

riat of foda *. Cadet afeertained, that 100 parts of|_^* 

ox-bile contain about 0.52 of albumen. It is precipi- 

tated in a ftate of purity by oxy muriatic acid, pro-460. 
vided that acid be not employed in excefs f Fourcroy, 

The muriatic acid folution, after the feparation °f^^*vj; 
the albumen, has a fine grafs-green colour. When con- ^5/ 

centrated by fome hours evaporation in a glafs cucur¬ 

bit on hot coals, it depofites a very copious precipi¬ 

tate, and lofes almoft the whole of its green colour. By 

longer evaporation, a new precipitate, fimilar to the 

firft, appears, arid the remaining liquid affumes the 

colour of beer. The precipitate poffeffes all the pro¬ 

perties of the refin of bile. In its moift ftate it amounts 
to 10.8 parts J. The fame fubftances may be ob- \ Cadet,ibid 

tained from bile by nitric acid; but the refin in that 

cafe 
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cafe has a yellow colour, and its properties are fome- 

■ what altered *. 
If ioo parts of bile be gently evaporated to drynefs 

by a very moderate heat, the dry mafs only weighs io 

parts, and has a brownifh black colour. When expofed 

to a ftrong heat in a crucible, this matter fwells up, 

takes lire, and emits very thick fumes. The refiduum 

amounts to 1.09. By lixivation with water, 1.87 

of cryftallized foda may be obtained f; confequently ioo 

parts of bile contain, according to Mr Kirwan’s table, 

0.403546 of pure foda. But it is evident that, by this 

method, part of the foda mull have been evaporated ; 

therefore 100 parts of bile contain more than 0.403546 

of foda. Befides the foda, there is found alfo a fmall 

portion of muriat of foda 
Cadet found the refiduum, after the feparation of the 

falts, of a black colour : it gave fome traces of iron. 

He alfo obtained a calcareous fait from bile, which he 

confidered as a fulphat ; but it is more than probable 

that it was phofphat of lime. 
Cadet alfo obtained from bile, by evaporating the 

muriatic acid folution after the feparation of the refin, 

a fait which cryftallized in trapeziums; it had a fweetilh 

tafte, and was confidered by him as analogous to fugar 

of milk *. 
Thus we fee that bile contains the following ingre¬ 

dients : 
1. Water, 5. A fweetilh fait, 

2. Refin, 6. Muriat ofToda, 

3. Albumen, 7. Phofphat of lime, 

4. Soda, S. Iron. 
The proportion of thefe ingredients has by no means 

been afcertained. The prefence of iron has been de¬ 

nied in bile, becaufe it gives no blue precipitate with 

pruffle alkali, and becaufe tin&ure of nut-galls does not 

f Maclurg, give it a black colour f. But thefe reafons are infuffi- 

p.jk cient to overturn the experiment of Cadet, who a&ually 

found it in bile. 
When four parts of vinegar and five of bile arc mix¬ 

ed together, the mixture has a fweet tafte, and does not 

coagulate milk. The la&ic acid has precifely the fame 

\ Ramfay, effeft as vinegar £. 
ibid. p. 46a. When bile is diftilled in a water bath, it affords a 

tranfparent watery liquor, which contracts a pretty 

ftrong odour, not unlike that of mulk or amber, efpe- 

cially if the bile has been kept for fome days before it 
§ Fourcroyy ;s fubmitted to diftillation §. The refiduum is of a 

lii. 29a. deep brownifh green ; it attrads moifture from the air, 

and diffolves readily in water. When diftilled in a re¬ 

tort, it affords a watery liquor of a yellowifh colour, 

and impregnated with alkali, oil, c3rbonat of ammouia, 

carbonic acid, and hydrogen gas. The coaly refiduum 
* Uid. is eafily incinerated *. Bile, expofed to a temperature 

between 65° and 85° foon lofes its colour and vifeidity, 

acquires a naufeous fmell, and depofites whitifh mucila. 

ginous flakes After the putrefa&ion has made confi- 

derable progrefs, its fmell becomes fweet, and refembles 

| Uld. amber f. If bile be heated, and flightly concentrated 

by evaporation, it may be kept for many months with- 

t Vauquelin.0Ut alteration J. 

Sect. XI. Of Biliary Calculi. 

Hard bodies fometimes form in the gall bladder, or 

in the dud through which the bile paffes into the in- 
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teftinal canal, and ftop up the paffage altogether. Thefe Biliary Cal- 

concretions have got the name of biliary calculi or gall- cu u * 

Jlones. As they are formed in the midft of bile, and 

as the fubftances of which they are compofed muft be 

derived from the bile, it is proper to give an account of 

them here, becaufe their properties cannot fail to throw 

fome additional light on the nature of bile itfelf. 
Biliary calculi, all of them at leaft which have been Biliary cal. 

hitherto examined with attention, may be divided into cyh °f . 
1 1 rp three kinds* 

three dalles. \ 

1. The firft kind comprehends thofe which have a 

white colour, and a cryftallized, fhining, lamellated 

ftrudure. 
2. The fecond is dark coloured, and has precifely 

the appearance of infpiffated bile. Both thefe kinds are 

combuftible. 
3. The third kind comprehends thofe gall-ftones 

which do not flame, but gradually wafte away at a red 

heat. 
We fhall take a view of each of thefe kinds of bilia¬ 

ry calculi in their order. For the greater part of the 

chemical knowledge which has been hitherto acquired 

of them, the world is chiefly indebted to Mr Four- 

croy. . . a9*'. 
I. The ftrft fpecies of biliary calculi was pointed out 

for the firft time by Haller, in a differtation publifhed 0 1 e lr 

in 1749* Walther afterwards added feveral new faefts; 

and at laft it was accurately deferibed by Vicq d’Azyr. 

It is almoft always of an oval fliape, fometimes as large 

as a pigeon’s egg, but commonly about the fize of a 

fparrow’s ; and for the moft part only one calculus 

(when of this fpecies) is found in the gall bladder at a 

time. It has a white colour ; and when broken, pre- 

fents cryftalline plates or ftriae, brilliant and white like 

mica, and having a foft greafy feel. Sometimes its co¬ 

lour is yellow or greenifh ; and it has conftantly a nu¬ 

cleus of infpiffated bile •[. f Vourcroy#> 
Itsfpecific gravity is lower than that of water: Gren Ann.d* 

found he fpecific gravity of one 0.803 t* Cbtm.du 

When expofed to a heat confiderably greater than dc 

that of boiling water, this cryftallized calculus foftens cibm. v.- 

and melts, and cryftallizes again when the temperature 186. 
is lowered §. It is altogether infoluble in water ; but § Fourcroy, 
hot alcohol diffolves it with facility. Alcohol, of the ibid. li. 123. 

temperature of 167°, diffolves of its weight of thjs 

fubftance; but alcohol, at the temperature of 60^, 

fcarcely diffolves any of it *. As the alcohol cools, * Tbid. p. 

the matter is depofited in brilliant plates refembling ... 

talc or boracic acid f. It is foluble in oil of turpen- 

tine J. When melted, it has the appearance of oil, j Gren, - 
and exhales the odour of melted wax: when fuddenlv ibid. v. 187. 

heated, it evaporates altogether in a thick fmoke. It 

is foluble in pure alkalies, and the folutron has all the 

properties of a foap. Nitric acid alfo diffolves it; but 

it is precipitated unaltered by water J. • . \ Fourcroyy 
This matter, which is evidently the fame with the ibid. id. 

cryftals which Cadet obtained from bile, and which he M7* 

confidered as analogous to fugar of milk, has a ftrong 

refemblance to fpermaceti. Like that fubftance, it is 

of an oily nature, and inflammable ybut it differs from 

it in a variety of particulars. 
Since it is contained in bile, it is not difficult to fee 

how it may cryftallize in the gall-bladder if it happens 

to be more abundant than ufual; and the confequence 
mufti 
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2. The fecond fpecies of biliary calculus is of a round 

or polygonal fhape, of a grey colour exteriorly, and 

brown within. It is formed of concentric layers of a 

matter which feerns to be iiifpiffated bile ; and there is 

ufually a nucleus of the white cryltallinc matter at the 

centre. For the mod part there are many of this fpe¬ 

cies of calculus in the gall-bladder together: indeed it 

is frequently filled with them. Their fize is ufually 

much fmaller than that of the lad fpecies. 

This is the mod common kind of gall-done. It may 

be considered as a mixture of iiifpiffated bile, and of the 

crydalline matter which forms the firft fpecies : and the 
appearance of calculi of this kind mud vary conlider- 

ably, according to the proportion of tliefe ingredients. 

3. Concerning the third fpecies of gall-done, very 

little is known with accuracy. Dr Saunders tells 11s, 

that he has met with fome galhftones infolubie both in 

alcoliM and oil of turpentine; fome which do not llame, 

but become red, and confume to an afh like a char¬ 

coal f. Haller quotes feveral examples of limilar cal¬ 

culi J. 

Gall-dones often occur in the inferior animals, parti¬ 

cularly in cows and hogs ; but the biliary concretions 

of tliefe animals have not hitherto been examined with 

attention. 

Sect. XII. Of Tears. 

That peculiar fluid which is employed in lubrica¬ 

ting the eye, and which is emitted in confiderable quan¬ 

tities when vve exprefs grief by weeping, is knowm by 

the name of tears. For an accurate analyfis of this fluid, 

chemidry is indebted to MefTrs Fourcroy and Vauque- 

lin. Before their diflertation, which was publifhed in 

1791, appeared, fcarcely any thing was known about 

the nature of tears. 

The liquid called tears is tranfparent and colourlefs 

like water ; it has fcarcely any fmell, but its tafle is al¬ 

ways perceptibly fait. Its fpecific gravity is fome what 

greater than that of didillcd water. It gives to paper, 

dained with the juice of the petals of mallows or violet, 

a permanently green colour, and therefore contains a 

fixed alkali *. It unites with water, whether cold or 

hot, in all proportions. Alkalies unite with it readily", 

and render it more fluid. The mineral acids produce 

no apparent change upon it f. Expofed to the air, 

this liquid gradually evaporates, and becomes thicker. 

When nearly reduced to a date of drynefs, a number 

of cubic crydals form in the midd of a kind of muci¬ 

lage. Tliefe crydals poflefs the properties of muriat of 

foda ; only they' tinge vegetable blues green, and there¬ 

fore contain an excefs of foda 

ter acquires a ycllowifh colour as it dries J. 

This liquid boils like water, excepting that a confi¬ 

derable froth colle&s on its furface. If it be kept a 

fufiicient time at the boiling temperature, parts of 

it evaporate in water; and there remain about .04 parts 

of a yellovvifh matter, which by didillation in a drong 

beat yield water and a little oil: the refiduum confids 

of different faline matters §. 

When alcohol is poured into this liquid, a mucilagi¬ 

nous matter is precipitated in the form of large white 

flakes. The alcohol letwes behind it, when evaporated, 

if Fourcroy, 
-I'd Vanf 

The mucilaginous mat- 

Pair n. 

The refiduum which Tears, 
remains behind, when infpiflated tears are burnt in the sinovi3. 

open air, exhibits fome traces of phofphat of lime and 
phofphat of foda ||. 

Thus it appears that tears are compofed of the fol•?<«/«,' Jmr. 
de PhyJ. p. 

4. Soda, *59* 

5. Phofphat of lime, Component 
6. rhofphat of foda. parts, 

of the 

lowing ingredients : 
1. Water, . 

2. Mucilage, 

3. Muriat of foda, 

The faline parts amount only to about 0.01 
whole, or probably not fo much. 

The mucilage contained in the tears has the property 

of abiorbing oxygen gradually from the atmofphere, 

and of becoming thick and vifeid, and of a yellow co¬ 

lour. It is then infolubie in water, and remains long 

fulpended in it without alteration. When a fufficient 

quantity of oxy-muriatic acid is poured into tears, a 

yellow flaky precipitate appears abfolutely fimilar to 

this infpiflated mucilage. The oxy-muriatic acid lofes 

its peculiar odour; hence it is evident that it has given 

out oxygen to the mucilage. The property which this 

mucilage has of absorbing oxygen, and of acquiring 

new qualities, explains the changes which take place in 

tears which are expofed for a long time to the a61 ion 

of the atmofphere, as is the cafe in thofe perfons who 
labour under a fiftula lachrymalis *. 

The mucus of the nofe has alfo been examined by 257/ 'P< 
Fourcroy and Vauquelin. They found it compofed of 297 

precifely the fame ingredients with the-tears. As thisMucus °f 

fluid is more expofed to the a6tion of the air than thetheno^ 

tears, in mofl cafes its mucilage has undergone lefs or 

more of that change which is the confequence of the 

abforption of oxygen. Hence the reafen of the great¬ 

er vifeidity and confidence of the mucus of the nofe ; 

hence alfo the great confidence which it acquires du¬ 

ring colds, where the a&ion of the atmofphere is a Aid¬ 
ed by the increafed action of the parts f. 

Sect. XIII. Of Sinovia. 

Within the capfular ligament of the different joints 
of the body, there is contained a peculiar liquid, in¬ 

tended evidently to lubricate the parts, and to facilitate 

their motion. This liquid is known among anatomids 
by the name of finovia. 

Whether it be the fame in different animals, or even 

in all the different joints of the fame animal, has not 

been determined ; as no accurate analyfis of the finovia 

of different animals has been attempted. The only 

analyfis of linovia which has hitherto appeared is that 

by Mr Margueron, which was publifhed in the 14th 

volume of the Jlntialcs de Chime. He made life of li¬ 

novia obtained from the joints of the lower extremities 
of oxen. • 

The finovia of the ox, when it has jud flowed from Smolld, of 
the joint, is a vifeid femitranfparent fluid, t)f a greenifhthe ox. 

white colour, and a fmell not unlike frog fpawn. It 

very foon acquires the confidence of jelly ; and this hap¬ 

pens equally whether it be kept in a cold or a hot tem¬ 

perature, whether, it be expofed to the air or excluded 

from it. This confidence does not continue long ; the 

finovia foon recovers again its fluidity, and at the fame * Margut« 

time depofites a thready-like matter *. rcn> ^nn■ 
Sinovia mixes readily with water, and imparts to that 

liquid a great deal of vifeidity. The mixture frothes 2gg * 

when agitated $ becomes milky when boiled, and depo-hs proper- 

fit es^8* 

f ibid. p. 

*59* 
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fites fome pellicles on the fides of the difli ; but its vif- 

cidity is not diminifhed f. 
When alcohol is poured into finovia, a white mb- 

(<{lance precipitates, which has all the properties of al¬ 

bumen. One hundred parts of finovia contain 4.52 of 

albumen. The liquid {till continues as vifcid as ever ; 

but if acetous acid be poured into it, the vifcidity dif- 
appears altogether, the liquid becomes tranfparent, and 

depofites a quantity of matter in white threads, which 

poffeifes the following properties: 
1. It has the colour, fmell, taile, and elafticity of ve¬ 

getable gluten. 
2. It is foluble in concentrated acids and pure al¬ 

kalies. 
3. It is foluble in cold water, the folution frothes ; 

acids and alcohol precipitate the fibrous. matter in 

flakes. One hundred parts of finovia contain 11.86 of 

this matter %. 
When the liquid, after thefe fubftances have been fe- 

parated from it, is concentrated by evaporation, it de¬ 

pofites cryftals of acetite of foda. Sinovia, therefore, 

contains foda. Margueron found that 100 parts of fi¬ 

novia contained about 0.71 of foda. 
When ftrong fulphuric, muriatic, nitric, acetic, or 

fulphurous acid i^ poured into finovia, a number of 

white flakes precipitate at firft, but they are foon re- 
diffolved, and the vifcidity of the liquid continues. When 

thefe acids are diluted with five times their weight of 

water, they diminifh the tranfparency of finovia, but 

not its vifcidity ; but when they are fo much diluted 
that their acid tafte is juft perceptible, they precipitate 

the peculiar thready matter, and the vifcidity of the fi¬ 

novia difappears §. 
When finovia is expofed to a dry atmofphere it gra¬ 

dually evaporates, and a fcaly refiduum remains, in 

which cubic cryftals, and a white faline efflorefcence, 

are apparent. The cubic cryftals are muriat of foda. 

One hundred parts of finovia contain about 1.75 of this 

. fait. The faline efflorefcence is carbonat of loda ||. 

Sinovia foon putrefies in a moift atmofphere, and du¬ 

ring the pntrefadliort ammonia is exhaled. When fino¬ 

via is diftilled in a retort there conies over, firft water, 

which foon putrefies; then water containing ammonia; 

then empyreumatic oil and carbonat of ammonia. From 

the refiduum muriat and carbonat of foda may be ex¬ 

tracted by lixiviation. The coal contains fome phof- 

phat of lime ^[. 
From the analyfis of Mr Margueron it appears that 

finovia is cbhipofed of the following ingredients : 
11.86 fibrous matter, 

4.J2 albumen, 
1.75 muriat of foda, 

.71 foda, 

.70 phofphat of lime (n), 

80.57 water, 

100.00. 

Sect. XIV. Of Semen. 

The peculiar liquid fecreted in the teftes of males, 

and deftined for the impregnation of females, is known 

301 
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by the name of femen. The human femen alone haj^ 

hitherto been fubjefted to chemical analyfis. Nothing 

is known concerning the feminal fluid oi other animals. 

Vauquclin publifhed an analyfis of the human femen in 

I79I. - . 
Semen, when newly ejefted, is evidently a mixture Properties 

of two different fubftances : the one, fluid and milky,of lclll£n 

which is fuppofed to be fecreted by the proflate gland ; 

the other, which is confidered as the true fecretion of 

the teiles, is a thick mucilaginous fubflance, in which 
numerous white fhining filaments may be difeovered ^ Ann. 

It has a flight difagreeable odour, an acrid irritating^ , 

tafle, and its fpecific gravity is greater than that of64. 

water. When rubbed in a mortar it becomes frothy, 

and of the confidence of pomatum, in confequence of 

its enveloping a great number of air bubbles. It con¬ 

verts paper Rained with the bloffoms of mallows or 

violets to a greeu colour, and confequently contains an, 

alkali +. . , 6j. 
As the liquid cools, the mucilaginous part becomes 

tranfparent, and acquires greater confiRency; but in 

about twenty minutes after its emifiion, the whole be- 

comes perfedlf liquid. This liquefaction is not owing 

to the abforption of moiRure from the air, for it lofes 

inRead of acquiring weight during its expofure to the 

atmofphere; nor is it owing to the action of the air, 

for it takes place equally in clofe veffelsj. Mb,d-p* 
Semen is infoluble in water before this fpontaneous 

liquefaftion, but afterwards it diffolves readily in it. 

When alcohol or oxy-muriatic acid is poured into this 

folution, a number of white flakes are precipitated $ AP- 

Concentrated alkalies facilitate its combination with' * 

water. Acids readily diffolve the femen, and the folu¬ 

tion is not decompofed by alkalies ; neither indeed is the 
alkaline folution decompofed by acids j|. (j Ibid, p,- 

Lime difengages no ammonia from frefh femen , but/1* 

after that fluid has remained for fome time in a moilt 
and warm atmofphere, lime feparates a great quantity 

from it. Confequently ammonia is tormed during the 

expofure of femen to air 
When oxy-muriatic acid is poured into femen, a 301 

number of white flakes precipitate, and the acid lofes 
its peculiar odour. Thefe flakes are infoluble in water,nent I ‘ 

and even in acids. If the quantity of acid be fufficieut, 

the femen acquires a yellow colour. Thus it appears 
that femen contains a mucilaginous fubflance, analogous 

to that of the tears, which coagulates by abforbing oxy¬ 
gen. Mr Vauqtielin obtained from too parts of femen 

fix parts of this mucilage. ... . 
When femen is expofed to tne air about the tempe- 

rature of 6o°, it becomes gradually covered with a 
tranfparent pellicle, and in three or four days depofites ^ 

fmall tranfparent cryftals, often croffing each other in 
fuch a manner as to reprefent the Ipokes of a wheel. 

Thefe cryflals, when viewed through a microfcope, ap¬ 

pear to be four-fided prifms, terminated by very long 

four-fided pyramids. They may be feparated by di¬ 

luting the liquid with water, and decanting it oR. I hey 
have all the properties of pliofphat of lime *. If, after* Uid.g. 
the appearance of thefe cryflals, the femen be Rill al-^7 a“d al¬ 

lowed to remain expofed to the atmofphere, the pellicle 

(.) M, Hatchett fou.d onl, o.,o8 of phclpha. of lim.= i. the f»ovi, .hW. to «»»»£ He found, tow.- 
ever, traces of fome other phofphat; probably phofphat of foda. PM TranJ. 1799, p. 34 
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on its furface gradually thickens, and a number of 
white round bodies appear on different parts of it. 
Tliefe bodies alfo are phofphat of lime, prevented from 
cryftallizing regularly by the too rapid abftra&ion of 
moifture. Mr Vauquelin found that ioo parts of fe- 
men contain three parts of phofphat of limef. If at 
this period of the evaporation the air becomes moift, 
other cryftals appear in the femen, which have the pro¬ 
perties of carbonat of foda. The evaporation does not 
go on to complete exficcation, unlefs at the tempera¬ 
ture of 770, and when the air is very dry. When all 
the moiffure is evaporated, the femen has loft 0.9 of its 
weight, the refiduum is femi-tranfparent like horn, and 
brittle ^. 

When femen is kept in very moift air, at the tem¬ 
perature of about 770, it acquires a yellow colour, like 
that of the yolk of an egg : its tafte becomes acid, it 

Animal SUBSTANCES. 
quantity of water. 

Part II. 
At the fame time it exhales the Liquor of 

odour of boiled white of egg*. theAm- 
Acids render it more tranfparent. Alkalies preci-, ni^8, ^ 

pitate an animal matter in fmall flakes. Alcohol like-« Antudf 
wife produces a flaky precipitate, which, when col- Chim.xixxdu 
le&ed and dried, becomes tranfparent, and very like3'?1, 
glue. The infulion of nut-galls produces a very co¬ 
pious brown coloured precipitate. Nitrat of filver oc- 
cafions a white precipitate, which is infoluble in nitric 
acid, and confequently is muriat of filver f. t 

When flowly evaporated it becomes flightly milky, 
a tranfparent pellicle forms on its furface, and it leaves 
a refiduum which does not exceed 0.012 of the whole. 
By lixiviating this refiduum, and evaporating the ley, 
cryftals of muriat and carbonat of foda may be obtain¬ 
ed. The remainder, when incinerated, exhales a fetid 
and ammoniacal odour, refembling that of burning horn; 

exhales the odour of putrid fifti, and its furface is co- the afhes confift of a fmall quantity of carbonat of foda, 

\ Ibid. p. 
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vered with abundance of the byffus feptica $ 
When dried femen is expofed to heat in a crucible, 

it melts, acquires a brown colour, and exhales a yellow 
fume, having the odour of burnt horn. When the heat 
is railed, the matter fwells, becomes black, and gives 
out a ftrong odour of ammonia. When the odour of 
ammonia difappears, if the matter be lixiviated with 
water, an alkaline folution may be obtained, which, by 
evaporation, yields cryftals of carbonat of foda. Mr 
Vauquelin found that 100 parts of femen contain one 
part of foda If the refiduum be incinerated, there 
will remain only a quantity of white afhes, confifting of 
phofphat of lime. 

I hus it appears that femen is compofed of the fol¬ 
lowing ingredients: 

90 water, 
6 mucilage, 
3 phofphat of lime, 
1 foda, 

100 

Sect. XV. Liquor of the AMinos* 

The foetus in the uterus is enveloped in a peculiar 
membranous covering, to which anatomifts have given 
the name of amnios. Within this amnios there is a li¬ 
quid, diftinguifhed by the name of the liquor of the am¬ 
nios, which furrounds the foetus on every part. This 
liquid, as might have been expe&ed, is very different 
in different animals, at leaft the liquor amnii in women 
and in cows, which alone have hitherto been analyfed, 
have not the fmalleft refemblance to each other. Thefe 
two liquids have been lately analyfed by Vauquelin and 
Buniva, and the refult of their analyfis has been publifh- 
ed in the 33d volume of the Annales de Chimie. 

T. The liquor of the amnios of women is a fluid of a 
flightly milky colour, a weak but pleafant odour, and 
a faltifh tafte. The white colour is owing to a curdy 
matter fufpended in it, for it may be obtained quite 
tranfparent by filtration *. 

Its fpecific gravity is 1.005. It gives a green co¬ 
lour to the tin&ure of violets, and yet it reddens very 
decidedly the tincture of turnfol. Thefe two proper¬ 
ties would indicate at once the prefence of an acid and 
of an alkali. It frothes coniiderably when agitated. 
On the application of heat it becomes opaque, and has 
then a great refemblance to milk diluted with a large 

and of phofphat and carbonat of lime J. j ^ 
Thus we fee that the liquor of the human amnios is27^ 

compofed of about 
98.8 water, 

f albumen, 
1.2 < muriat of foda, foda, 

tphofphat of lime, lime, 

ioo.'o 304 
While the foetus is in the uterus, a curdy-like matter Curdy mat- 

is depofited on the furface of its fkin, and in particular ter depofi- 

parts of its body. This matter is often found colledfed^^ 
in confiderable quantities. It is evidently depofited 
from the liquor of the amnios; and confequently the 
knowledge of its peculiar nature muft throw confider- * 
able light upon the properties and ufe of that liquor. 
For an analyfis of this fubftance we are alfo indebted to 
Vauquelin and Buniva. 

Its colour is white and brilliant; it has a foft feel, 
and very much refembles newly prepared foap. It is 
infoluble in water, alcohol, and oils. Pure alkalies dif- 
folve part of it, and form with it a kind of foap. On 
burning coals it decrepitates like a fait, becomes dry 
and black, exhales vapours which have the odour of 
empyreumatic oil, and leaves a refiduum, which is very 
difficultly reduced to afhes. When heated in a platinum 
crucible it decrepitates, lets an oil exfude, curls up like 
born, and leaves a refiduum confifting chiefly of car¬ 
bonat of lime J. i Mid. p« 

Thefe properties fhew that this matter is different2^4’ 
from every one of the component parts of the liquor of 
the amnios, and that it has a great refemblance to the 
fat. It is probable, as Vauquelin and Buniva have 
conje&ured, that it is formed from the albumen of that 
liquid, which has undergone fome unknown changes. 
It has been long known, that the parts of a feetus 
which has lain for fome time after it has been deprived 
of life in the uterus, are fometimes converted into a 
kind of fatty matter. It is evident that this fubftance, 
after it is depofited upon the fkin of the foetus, muft 
preferve it in a great meafure from being a£ted upon 
by the liquor of the amnios. 305 

2. The liquor of the amnios of the cow has a vifei-Liquor of 
dity fimilar to mucilage of gum’ arabic, a brownifh red^e *“^^ 
colour, an acid and bitter tafte, and a peculiar odour, 
not unlike that of fome vegetable extracts. Its fpecific 
gravity is 1.028, It reddens the tinfture of turnfol, 

and 
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iquor of and therefore contains an acid. Muriat of barytes 
\q Am* caufes a very abundant precipitate, which renders it pro- 

nios‘ bable that it contains fulphuric acid. Alcohol feparates 

Atm. ds from it a great quantity of a reddilh coloured matter *. 
im xxxiii. When this liquid is evaporated, a thick frothy fcum 

*75 gathers on the furface, which is eafily feparated, and in 

com io which fome white acid-tafled cryftals may be difcover- 

|:nt°pavt?. ed. By continuing the evaporation, the matter be¬ 
comes thick, and vifcid, and has very much the look of 

honey. Alcohol boiled upon this thick matter, and 

filtered off, depoiites upon cooling brilliant needle-form¬ 

ed cryffals nearly an inch in length. Thefe Cryftals 

may be obtained in abundance by evaporating the li¬ 

quor of the amnios to a fourth part of its bulk, and 

then allowing it to cool. The cryftals foon make their 

appearance. They may be feparated and purified by 

waftiing them in a fmall quantity of cold water. Thefe 

cryftals have the properties of an acid 
If after the feparation of this acid the liquor of the 

amnios be evaporated to the confidence of a iyrup, large 

tranfparent cryftals appear in it, which have all the pro¬ 

perties of fulphat of foda. The liquid of the amnios 

of cows contains a confiderable quantity of this fait. 

Thus it appears that the liquor of the amnios of 

cows contains the following ingredients : 
1. Water, 
2. A peculiar animal matter, 

3. *A peculiar acid, 

4. Sulphat of foda. 

mure 01 The animal matter poffeffes the following properties : 
he animal has a reddifh brown colour, and a peculiar tafte ; it 

{s very foluble in water, but infoluble in alcohol, which 

has the property of feparating it from water. When 

expofed to a ftrong heat it fwells, exhales firft the odour 

of burning gum, then of empyreumatic oil and of am¬ 

monia, and at laft the peculiar odour of pruflic acid 

becomes very confpicuous. It differs from gelatine in 

the vifcidity which it communicates to water, in not 

forming a jelly when concentrated, and in not being 

precipitated by tan. It mull be therefore ranked among 

the very undefined and inaccurate claf3 of animal muci- 

lages. . 
When burnt, it leaves a very, large coal, which is 

readily incinerated, and leaves a little white afhes, com- 

pofed of phofphat of magnefia, and a very fmall pro¬ 

portion of phofphat of lime ||. ** 
The acid fubftance is of a white and brilliant colour; 

its tafte has a very flight degree of fournefs ; it reddens 

the tin&ure of turnfol; it is fcarcely foluble in cold 

water, but very readily in hot water, from which it fe¬ 

parates in long needles as the folution cools. It is fo¬ 

luble alfo in alcohol, efpecially when aflifted by heat. 

It combines readily with pure alkalies, and forms a fub- 

flance which is very foluble in water. The other acids 

decompofe this compound ; and the acid of the liquor 

of the amnios is precipitated in a white cryftalline pow¬ 

der. This acid does not decompofe the alkaline car- 

bonats at the temperature of the atmofphere, but it 

does fo when aflifted by heat. It does not alter folu- 

tions of filver, lead, or mercury, in nitric acid. When 

expofed to a ftrong heat, it frothes and exhales an odour 

of ammonia and of pruflic acid. The properties are 

fufficient to fhew that it is different from every other 

acid. Vauquelin and Boniva have given it the name of 

amniotic acid. It approaches neareft to the faccholadiic 

Sufpl. Vol. II. Part II. 
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and the uric acids; but the fachla&ic acid does not fur- tW- j 

nifh ammonia by diftillation like the amniotic. 1 he v 

uric acid is not fo foluble in hot water as the amniotic, 

it does not cryftallize in white brilliant needles, and it is 

infoluble in hoiling alcohol ; in both which refpe£t6 it 

differs completely from amniotic acid *. * Ann.de 
_ Cbim. xxxiiie 

Sect. XVI. Of Urine. p. *79. 

No animal fubftance has attra&ed more attention urine, ^ 

than urine, both cn account of its fuppofed connec¬ 

tion with various difeafes, and on account of the very 

lingular products which have been obtained from it. 

Mr Boyle, and the other chemifts who were his con¬ 

temporaries, were induced to attend particularly to this 

liquid, by the difcovery of a method of ootaining 
phofphorus from it. Boerliaave, Haller, Huupt, Mar- 

graf, Pott, Rouelle, Prouft, and Klaproth, fucceffively 

improved the method of obtaining the phofphoric falts 

from urine, or added fomething to our knowledge of 

the component parts of thefe falts. Scheele added 

greatly to our knowledge of urine by detedling icveral 

new fuhftances in it which bad not been lufpected. 

Cruickfhank has given 11s 3 very valuable paper on urine 

in the fecond edition of Roho's Diabetes ,* and Fourcroy 

and Vauquelin have lately published the moll complete 

analyfis of it which has hitherto appeared. 
Frefh urine is a liquid of a peculiar aromatic odour, 

an orange colour, of greater or lefs inteniitv, and an 

acrid faline tafte. 
Its fpecific gravity varies from i.oos to T.033 *. * Cruith- 
1. It reddens paper ftained with turnfol and withJb^k.PliU 

the juice of radiflies, and therefore contains an acid. 
2. If a folution of ammonia be poured into frefti ? 10 

urine, a white pow'der precipitates, which has the pro- Conrams 
perries of phofphat of lime. The prefewce of this tub- p‘..->rPhat of 

fiance in urine was firft difeovered by Scheele f. 

lime water be poured into urine, phofphat of lime pie- 

cipitate6 in greater abundance than when ammonia is 

ufed; confequently the acid which urine contains is the 

phofphoric. Thus we fee that the phofphat of lirne is 

kept diffolved in urine by an excefs of acid. This alfo 

was firft difeovered by Scheele £ This fubftance is 

mod abundant in the urine of the lick. Berthollet has 

obferved that the urine of gouty people is lefs acid 

than that of people in perfetd health. The average 

quantity of phofphat of lime in healthy urine is, as 

Cruickfhank has afeertained, about of the weight 

of the urine ... Mav ii 
3. If the phofphat of lime precipitated from urine be^ # 

examined, a little magnefia will be found mixed with it. 3l£ 
Fourcroy and Vauquelin have afeertained that this is phofphat 

'owing to a little phofphat of magnefia which urine con-of mag- 

tains, and which is decompofed by the alkali or limenel ’ 

employed to precipitate the phofpat of lime f, # rw^xxi 
4. When frefh urine cools, it often lets fall a brick ^ 

coloured precipitate, which Scheele firft afeertained to 

be cryftals of uric acid. All urine contains this acid, uric acid, 
even when no fenfible preeipitate appears when it cools. 

For if a fufficient quantity of clear and frefh urine be 

evaporated to of its weight, a fubtle powder pre¬ 

cipitates to the bottom, and attaches itfelf in part very 

firmly to the veffel. This part may be diffolved in 

pure alkali, and precipitated again by acetous acid. It 

exhibits all the properties of uric acid *. The quan * Scheele, 

tity of uric acid in urine is very various. During in-i. toy. 
4 F termittent 
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termitteut fevers it is depcfitcd very copioufly, and has 
been long known to phyficiairs under the name of la- 

teritious fediment. This fediment always makes its ap¬ 

pearance at the ciiiis of fevers. In gouty people, the 

tame fediment appears in equal abundance towards the r 

end of a paroxyfm of the difeafe (p). And if this fe¬ 

diment fuddenly difappears after it has begun to be de- 

pofited, a frefh attack may be expected*. 

5. If frefh urine be evaporated to the confidence of 

a fyrup, aitd muriatic acid be then poured into it, a 

precipitate appears which poffeffes the properties of 

benzoic acid. Scheele fird difeovered the prefence of 

benzoic acid in urine. He evaporated it to drynefs, 

feparated the faline part, and applied heat to the refi- 

diium. The benzoic acid was fnblimed, and found 

cryilallized in the receiver. The method which we 

have given is much eafier ; it was fird propofed by 

Fourcroy and Vauquelinf. By it very confi ierable 
'Chim. xxxi. quantities of benzoic acid may be obtained from the 

urine of horfes and cows, where it is much more abun- 

§ Ibid, p. 
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whole jj. 

dant than in human urine, 

from Toes' to the 
6. When an infufion of tan is dropt into urine, a 

white precipitate appears, having the properties of the 

combination of tan and albumen, or gelatine. Urine, 

therefore, contains albumen and gelatine. Tliefe fub- 

ftances had been fufpe&ed to be in urine, but their pre¬ 

fence was fird demondrated by Seguin, who difeovered 

the above method of deteding them. Their quantity in 

healthy urine is very fmall. Cruikfhank found that 

the precipitate afforded by tan in healthy urine amount- 

d to T^th part of the weight of the urinef. It is 
11. 343 to thefe fubdances that the appearance of the cloud, as 

it is called, or the mucilaginous matter, which is fome- 

times depofitedas the urine cools, is owing. It is pro¬ 

bable that healthy urine contains only gelatine and not 

albumen, though the quantity is, too fmall to admit of 

accurate examination ; but in many difeafes the quan¬ 

tity of thefe matters is very much increafed. The 

urine of dropfical people^often contains fo much albu¬ 

men, that it coagulates not only on the addition of 

acids, but «ven on the application of heat$. In all 

cafes of impaired digedion, the albuminous and gela¬ 

tinous part of urine is much increafed. This forms one 

of the mod' confpicuous and important didindions be¬ 

tween the urine of thofe who enjoy good and bad 

Fturcroy health ||. 

§ Cruik- 
/hanky ibid. 
348. 

andVau- if urine be evaporated by a flow fire to the con- 
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Urea, 

Ve^Chim™' ^^cnce a thick fyruP> it affumes a deep brown co¬ 
lour, and exhales a fetid ammoniacal odour. When 

allowed to cool, it concretes into a mafs of cry dais, 

compofed of all the component parts of urine. If four 

times its weight of alcohol be poured upon this mafs, 

at intervals, and a flight heat be applied, the greated 

part of it is diffolved. The alcohol, which has acqui¬ 

red a brown colour, is to be decauted off, and diddled 

in a crucible in a fand heat, till the mixture has boiled 

for fome time, and acquired the confidence of a fyrup. 
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By this time the whole of the alcohol has paffed off, Urii*. 

and the matter, on cooling, crydallizes in quadrangular 
plates which interfedf each other. This fnbdance is 

urea, which compofes of the urine, provided the 

watery part be excluded. To this fubdance the tade, 

fmell, and colour of urine are owing. It is a fubdance 
which characterizes urine, and conditutes it what it is, 

and to which the greater part of the very fingular phe¬ 

nomena pf urine are to be aferibed. 

The colour of urine depends upon the urea ; the 

greater the quantity, the deeper is the colour. It may 

be detected by evaporating urine to the confidence of 

a fyrup, and pouring into it concentrated nitric acid. 

Immediately a great number of white fhining crydals 

appear in the form of plates, very much lefembling 

crydallized boracic acid. Thefe crydals are urea com¬ 

bined with nitric acid. 

The quantity of urea varies exceedingly in different 

urines. In the urine voided foon after a meal, ver/ 

little of it is to be found, and fcarcely any at all in that 

which hyfterical patients void during a paroxyfm. 3^ 

8. If urine be flowly evaporated to the confidence of Muriat of 

a fyrup, a number of crydals make their appearance inf°^a> 

it. Two of thefe are remarkable by their form : one 

of them confids of fmall regular octahedrons ; which, 

when examined, are found to poffefs the properties of 

muriat of foda. Urine, therefore, contains muriat of 
foda. It is well known that muriat of foda crydallizes 

in cubes ; the fingular modification of its form in urine 

is owing to the adlion of urea. It has been long known 

that urine faturated with muriat of foda depofites that 

fait in regular odlahedrons. ^7 
9. Another of the falts which appear during the eva- Muriat of 

poration of urine has the form of regular cubes. This ammonia, 

fait has the properties of muriat of ammonia. Now the 

ufual fbrm of the crydals of muriat of ammonia .is the 

o&ahedron. The change of its form in urine is produ¬ 

ced alfo by urea. 3Is 
10- The faline refiduum which remains after the fe-Phofphat of 9 

paration of urea from crydallized urine by means of al ammonia I 

cohol, has been long known under the names of fufibleant^° *° aj| 

fait of urine and microcofmic fait. Various methods 

of obtaining it have been given by chemids from Boer* 

liaave, who fird publiflied a procefs, to Rouelle and 

Chaulnes, who gave the method jud mentioned. If this 

faline mafs be diffolved in a fufffeient quantity of hot 

water, and allowed to cryftallize fpontaneoufly in a clofe 

veffei, two fets of crydals are gradually depofited. The 

lowermoft fet has the figure of flat rhomboidal prifms \ 

the uppermoft, on the contrary, has the form of redlan- 

gular tables. Thefe two may be eafily feparated by 

expofing them for fome time to a dry atmofphere. The 

reClangular tables effiorefee and fall to powder, but the 

rhomboidal prifms remain unaltered. 

When thefe falts are examined, they are found to 

have the properties of phofphats. The rhomboidal 

prifms confid of phofphat of ammonia united to a little 

phofphat of foda ; the rectangular tables, on the con- 
_ trary. 

(p) The concretions which fometimes make their appearance in gouty joints have been found to confid chief¬ 

ly of uric acid. This fingular coincidence deferves the attention of phyfiologids : it cannot fail, fooner or later* 

to throw light, not only upon gout, but upon fome of the animal fun&ions. 
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7. Gelatine and albumen, 

8. Urea, 
9. Muriat. of foda, 

ic. Muriat of ammonia, 
i). Phofphat of foda, 
12. Pliofpbat of ammonia. 

’hap. Ih , . 
U.ine. trary, are pWphat of foda united to a fmall quantity 
—v  of phofphat of ammonia. Urine, then, contains phol- 

phat of foda and phofphat of ammonia. 

1 Thus we have found that urine contains the twelve 

following fubllances : 

1. Water, 
2. Phofphoric acid, 

3. Phofpliat of lime, 
4. Phofphat of magnefia, 

j. Uric acid, 
6. Benzoic acid, -—r---- , 

nmehmes Thefe are the only fubftances.which are conftantly 

■ ther flits, found in healthy urine * ; but it contains alio ocea- 
' Fourcroy fiollany other fubftances. Very often muriat ot potais 

UdVau- te diftirguifned among the cryltals which torm 

tclinf""' during its evaporation. The prefence of this fait may 
uxi. 69. always be detefted by dropping cautioufly fome tana. 

rous acid into urine. If it contains muriat of potats 

there will precipitate a little tartar, which may eahly 

be recogiiifed by its properties *. 
Urine fometimes alfo contains fulphat of ioda, and 

even fulphat of lime. The prefence of thefe falls may 

be afeertained by pouring into urine a folutiou ot mu- 

riat of barytes, a copious white precipitate appears, con- 
Putrtfae- f(,. of the barytes combined with phoiphonc acid, 

^ne and with fulphuric acid, if any be prefent. This pre¬ 

cipitate muft be treated with a futhcient quantity of 

muriatic acid. The phofphat of barytes is duTolved, 

, „ but the fulphat of barytes remains unaltered +. 
tiFnTd°y> No fubdance putrefies fooner, or exhales a more de- 
CUm. vii. tellable odour during its fpontaneous decompohtion, 

l8f than urine ; but there is a very great difterence in tins 

refpedt in different urines. In fome, putrefaction takes 

place almoft inftantaneoufly as foon as it is voided ; in 

others, fcarcely any change appears for a number et 
days. Fourcroy and Vauquelin have afeertained that 

this difference depends on the quantity of gelatine and 

albumen which urine contains. When there is very little 

of thefe fubftances prefent, urine remains long unchan¬ 

ged ; on the contrary, the greater the quantity of gela¬ 

tine or albumen, the fooner does putrefaction commence. 

The putrefaction of urine, therefore, is, in fome degree, 

the teft of the health of the perfon who has voided it; 
for a Overabundance of gelatine in urine always indi- 

* Ann. ie cates fome defeft in the power of digeihon ‘ . 
Cbim.xs.-n. The rapid putrefa&ion of urine, then, is owing o 
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iu the liquid. Putrefied unne, thereiove, contains cnief- 

* Ctuik- 
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6t. the aCtion of ‘gelatine on urea. We have feen already 
the Facility with which that lingular fubftance is .de- 

compofed, and that the new products into which it is 

changed are, ammonia, carbonic acid, and acetous acid. 

Accordingly, the putrefaction of urine is announced by 

an ammoniartll fmell. Mucilaginous flakes are depu¬ 

ted, confiding of part of the gelatinous matter. I he 

phofphoric acid is faturated with ammonia, and the 

phofphat of lime, in confequence, is precipitated. Am¬ 

monia combines with the phofphat of magneha, forms 

with it a triple fait, which cryilallizes upon the hides 

of the veflel in the form of white cryltals, eompofed of 

fix-iided prifms, terminated by fix-iided pyramids. The 

uric and benzoic acids are faturated with ammonia ; the 

acetous acid, and the carbonic acid, winch are the pro- 
dufts of the decompojition of the urea, are alio fata- 

rated with ammonia, and uotwithftanding the quantity 

which exhales, the produftion of this .fubftance is fo 

abundant, that there is a quantity of unfaturated alkali 

lit uus. uijuiM* * — - - - , (JaIcU'US. 

ly the following fubllances, inoil ot which arc the pro- 

duds of putrefaction: 
Ammonia, 
Carbonat of ammonia, 

Phofphat of ammonia, 
Phofphat of magnetic! and ammonia, 
Urat of ammonia, 
Acetite of ammonia, 

Benzoat ot ammonia, 

Muriat of ioda, 
Muriat of ammonia ; 

Befules the precipitated gelatine and phofphat of lime* * Ann.i* % 
The dill illation of urine produces almoil the fame Cblm. xxxi, 

changes ; for the heat ot boiling water is iufncient to 7 

deeompofe urea, and to convert it into ammonia,. car¬ 

bonic and acetous acids. Accordingly, when urine is 

diftilled, there comes over water, containing ammonia 

diflolved in it, and carbonat of ammonia in cryltals. 
The acids contained in urine are faturated with ammo¬ 

nia, and the gelatine and phofphat cf lime precipi¬ 

tate f. ■ . f 
Such are the properties of the human urine. lhe 

urine ot other animals has not hitherto been examined 

with equal care \ but it is certain that it difleis veiy 

couiiderably from that of men. . The urine of cows and 

horfes, and o( all ruminating animals, tc,r inftance, con¬ 

tains carbonat of lime, without any mixture ot phofphat 
of lime J. It contains alfo a much greater proportion \ Vauquelin, 
of benzoic acid than that of man. ibtd- XX1X‘ 

4* 

Sect. XVII. Of the Urinary Calculus. 

It is well known that concretions not unfrequently 

form in the bladder, or the other urinary organs, and 

oceation one of the mod difmal difeafes to which the 

human fpecies is liable. pt 
Thefe concretions w'ere diltinguifhed by the name of Urinary 

calculi, from a fuppofition that they are of a llony na-calcuil 

ture. They have long attraded the attention of phy- 

ficians. Chemiilry had no fooner made its way into 

medicine than it began to exercife its ingenuity upon 

the urinary calculus ; and various theories were given 

of their nature and origin. According to Paracelfus, 

who gave them the ridiculous name of dueled.urinary 
calculi were intermediate between tartar and Hone, and 

eompofed of an animal rejin. Van Ilelmont pronoun¬ 
ced them anomalous coagulations, the offspring of the 

falts of urine, and of a volatile earthy fpirit, produced 

at once, and deflitute of any vifeid matter Boyle § De LithU 
extracted from them, by dilliliation, oil, and a greatafy c. 3. 

quantity of volatile fait. Boerhaave fuppofed them 

compounds of oil and volatile falts.. Hales extraded 

from them a prodigious quantity of air. He gave them 

the name of animal tartar, pointed out feveral circum- 

flances in which they relemble common tartar, and made 

many experiments to find a folvent of them . 
Whytt and Alfton pointed out alkalies as folvents of*"*-* 

calculi. It Was an attempt t£> difeover a more perfed 

folvent that induced Dr Black to make thole experi¬ 

ments which terminated in the difeovery of the nature 

of the alkaline carbonats. ^ 

Such wras the Hate of the chemical analyfis of cal- Allulyfed 

cuius, when, in 1776, Scheele publiihed a differtation by Stheelc^ 

on the lubjed in the Stockholm ^Tranfaflions ) which was 

fucceeded by feme remarks of Mr Bergman. Thefe 
4 F 2 illuflrious 
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flluftrious chemifts completely removed the uncertainty 

which had hitherto hung over the fubjed, and afcer- 

tained the nature of the calculi which they examined. 

Since that time confiderable additional light has been 

thrown upon the nature of tilde concretions by the la¬ 

bours of A tiffin, Pearfon, and, above all, of Fourcroy 

and Vauqueliri, who have lately analyied above 300 

calculi, and afcertained the^prefence of fevCral new Jub¬ 

ilances which had not been fufpe&ed. The fubftances 

hitherto difcovered in urinary calculi are the following: 

1. Uric acid, 

2. Urat of ammonia, 

Phofphat of lime (c^), 

Phofphat of magnefia-and-ammonia, 

Oxalat of lime, 

Silica, 
An animal matter. 

1. The greater number of calculi confift of uric acid. 

All thofe analyfed by Schecle were compofed of it en¬ 

tirely. Of 300 calculi analyfed by Dr Pearfon, fcarce- 

ly one was found which did not contain a confiderable 

quantity of it, and the greater number manifeftly were 

formed chiefly of it. Fourcroy and Vauquelin found 

it alfo in the greater number of the 300 calculi which 

they analyfed. 
The prefence of this acid may eafily be afcertained 

by the following properties: A folution of potafs or 

foda diffolves it readily, and it is precipitated by the 

weakeft acids. The precipitate is foluble in nitric acid, 

the folution is of a pink colour, and tinges the fkin 

red *'.*•■ 
2. Urat of ammonia is eafily detected by its rapid fo- 

Tobility in fixed alkaline leys, and the odour of ammo¬ 

nia which is perceived during the folution. It is not 

fo often prefent in urinary calculi as the laft mentioned 

fubftance. No calculus has hitherto been found com¬ 

pofed of it alone, except the very fmall polygonal cal¬ 

culi, feveral of which fometimes exift in the bladder 

together. 
It is mod ufually in thin layers, alternating with 

fome other fubftance, very eafily reduced to powder, 

and of the colour of ground coffee f. 
3. Phofphat of lime is white, without luftre, fiery, 

friable, ftains the hands, paper and cloth, it has very 

much the appearance of chalk, breaks under the forceps, 

re infip id, and in foluble in water. It is foluble in ni¬ 

tric, muriatic, and acetous acids, and is again precipi¬ 

tated by ammonia, fixed alkalies, and oxalic acid. 

If is never alone in calculi. It is intimately mixed 

with a gelatinous matter, which remains under the form 

of a membrane when the earthy part is diffolved by ve¬ 

ry diluted acids 
4. Phofphat of magnefia-and-ammonia occurs in white 

femitranfparent, lameller layers ; fometimes it is cry- 

ftalli^ed on the’furface of the calculi in prifms, or what 

are called dog-tooth cryftals. It has a weak fvveetifli 

tafte, it is fomewhat foluble in water, and very foluble 

in'acids/though greatly diluted. Fixed-alkalies de- 

compofe it. 4 • 5 - "2"J 4 
It never forms entire calculi. Sometimes it is mix¬ 

ed with phofphat of lime, and fometimes layers of it 

Animal SUBSTANCES. * PartII. 
cover uric acid or oxalat of lime. It is mixed with the Urinary 

fame gelatinous matter as phofphat of lime J. Calculus. 

5. Oxalat of lime is found in certain calculi, which, pT v J 
:_1:*— _1_ a_* roUi 

* Ibid. 22*. 

TT 

from the inequality of their furface, have got the name Ann^de^' 

of moriform or mulberryJhaped calculi. It is never alone, Cbim. xxxii. 

but combined with a peculiar animal matter, and form-2I9* 

ing with it a very hard calculus, of a grey colour, diffi- 328 

cult to faw afunder, admitting a polifh* like ivory, ex-9xalat0^ 
haling, when fawed, an odour like that of femen. In-^me* 

foluble and indecompofiblc by alkalies ; foluble in very 

diluted nitric acid, but flowly, and with difficulty. It 

may be decompofed by the carbonats of potafs and fo¬ 

da. When burnt, it leaves behind a quantity of pure 

lime, which may be eafily recognifed by its proper¬ 

ties *. 
6. Silica has only been found in two inftances by 

Fourcroy and Vauquelin, though they analyfed 300^ ^*9 

calculi. No other chemift has obferved it. It mufU 

therefore be confidered as a very uncommon ingredient 

of thefe concretions. In the two inftances in which it 

occurred, it was mixed with uric acid and the two phof- 

phats above mentioned f. f Ibid'. 221. 
7. Antmal matter appears to compofe the cement 

which binds the different particles of the calculus toge- Animal 

ther, and in all probability it is the caufe which influ-matters, 

ences its formation. It is different in different calculi. 

Sometimes it has the appearance of gelatine or albumen, 

at other times it refembles urea. It deferves a more 

accurate inveffigation %. { Jbid, 
No general defeription of the different calculi has hi¬ 

therto appeared ; but Fourcroy and Vauquelin are at 

prefent occupied with that fubjedl. They propofe to 

claffify them according to their compofition ; to point 

out their different fpecies and varieties ; to give a me¬ 

thod of detecting them by their appearance; to analyfc 

the animal matter by which they are cemented ; and to 

apply all the prefent chemical knowledge of the fubjedt 

in the invefligation of the caufe, the fymptoms, and the 

cure, of that dreadful difeafe which the urinary calculi 

produce. As their labour is already very far advanced, 

it would be unneceffary for us to attempt any claffifica- 

tion of calculi. Indeed every attempt of that kind, by 

any perfon who has not had an opportunity of analy- 

fing a very great number of calculi, muft be fo exceed¬ 

ingly imperfeft as fcarcely to be of any ufe. 

We fhall fatisfy ourfelves with the following remarks, 

deduced almoft entirely from the obfervations which 

thefe celebrated chemifts have already publifhed. ^ 

Many calculi confift entirely, or almoft entirely, of Method e£ 
uric acid. The animal matter, which ferves as a ce-diffolving 

ment to thefe calculi, appears to be urea. Calculi ofthe calculi* 

this kind may be diffolved by injecting into the bladder 

folutions of pure potafs or foda, fo much diluted as not 

to atl upon the bladder itfelf. The gritty fubftance, 

which many perfons threatened with the ftone difeharge 

along with their urine, which has been called gravel, 

confifts almoft conftantly of uric acid. It may there¬ 

fore ferve as an indication that the fubfequent ftone, if 

any fuch form, is probably compofed of uric acid. 

The two phofphats, mixed together^ fometimes com¬ 

pofe calculi. Thefe calculi are very brittle, and gene¬ 
rally 

‘ ’** ’ T* *' *' 
~ 2 V*. .ft' .. ... .j ( . 

(qJ Brugnatelli found alfo phofphat of lime,, with excefs of acid* in calculi. See Ann, de Chirtu xxxii. 183, 
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„ U/inary raHy break In pieces during the extra&ion. Such cal- 

Calculus. cu|* may be dilfolved by Injecting into the bladder mu- 

rjatjc aC\d, To much diluted as fcarcely to have any 

tade of acid. 
The phofphats never form the nucleus of a calculus. 

They have never been found covered with a layer of 

uric acid, but they often cover that acid. Hence it 

would feem that the exiftence of any extraneous matter 

in the bladder difpofes thefe phofphats to cryftallize. 

When extraneous bodies are accidentally introduced in¬ 

to the bladder, and allowed to lodge there, they are 

conftantly covered with a coat of phofphat of ammonia 

and magnefia, or of the two phofphats mixed.- 
AvS the phofphat of ammonia and magnefia is not an 

ingredient of frefh urine, but formed during its putre¬ 

faction, when it exilts in calculi, it would feem to in¬ 

dicate a commencement of putrefa&ion during the time 

that the urine lodges in the bladder. But putrefa6tion 

does not take place fpeedily in urine, unlefs where there 

is an excefs of albumen and gelatine ; confequently we 

have reafon to fuppofe, that thefe fubdances are mor¬ 

bidly abundant in the urine of tliofe patients who are 

afflidted with calculi confiding of the phofphats: hence 
alfo we may conclude, that their digeflion is impeded. 

It will no doubt be obje£ed, that droplical people are 

not peculiarly fubje£ to calculi; but their urine is on¬ 

ly morbidly albuminous when the difeafe is beginning 

to difappear, and then there feems to be a deficiency of 

urea ; at lead their urine has not been obferved to pu¬ 
trefy with uncommon rapidity. Befides, there feems 

to be fome animal matter prefent, which ferves as a ce¬ 

ment to the phofphat in all cafes where calculi form. 
Urat of ammonia is only found alone in the very 

fmall polygonous calculi which exift, feveral together, 

in the bladder. In other cafes it is mixed with uric 

acid. It fometimes alternates with uric acid or with 

the phofphats. It is diffolved by the fame fubdance 

that a&s as a folvent of uric acid. 
Oxalat of lime often forms the nucleus of calculi 

compofed of layers of uric acid or of the phofphats. It 
forms thofe irregular calculi which are called moriform, 

Thefe calculi are the liardeft and the mod difficult of 

folution. A very much diluted nitric acid diffolves 

them but very {lowly. As oxalic acid does not exid 

in urine, fome morbid change mud take place in the 

urine when fuch calculi are depofited. BrugnatellPs 

difeovery of the indantaneous converfion of uric acid 

into oxalic acid by oxy-muriatic acid, which has been 

confirmed by the experiments of Fourcroy and Vauque- 

lin, throws confiderable light upon the formation of 

oxalic acid in urine, by {hewing us that uric acid is 

probably the bafis of it; but in what manner the change 

k actually produced, it is not fo eafy to fay. 
The calculi found in the bladder of other animals 
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have not been examined with the fame care. Some of U.inary 
them, however, have been fubje£edto an accurate ana-^ 

lyfis. No uric acid has ever been found in any of them. »jno. u»n> u\,iu - j * 332 

Fourcroy found a calculus extracted from the kidney Calculi of 
of a horfe compofed of three parts of cavbopat of lime, inferior 

and one part of phofphat of lime Dr Pearfon exami-^^ 

ned a urinary calculus of a horfe ; it was compofed of cbim xvi. 
phofphat of lime and phofphat of ammonia. Brugnatel-^. 

li found a calculus extracted from the bladder of a fow, 

which was exceedingly hard, compofed of pure carbo- 

nat of lime, incloling a foft nucleus of a foetid and uri- 

nous odour f. Bartholdi examined another calculus 

a pig, the fpecific gravity of which was 1.9300. It 
confided of phofphat of lime Dr Pearfon found a \ Jbid.rtS* 

calculus taken from the bladder of a dog compofed of 

phofphat of lime, phofphat of ammonia, and an animal 

matter. He found the urinary calculus of a rabbit, of 

the fpecific gravity 2, compofed of carbonat of lime 

and fome animal matter ||. # j| Phtl.Mag* 
The compofition of the different animal concretions“• *34*. 

hitherto examined may be feen in the following table. 
[ 1. Carbonat of lime and phofphat of lime *. * Fourcroy. 

Horfe. 2. Phofph.of lime and phofph. of ammonia f ^ 

^ 3. Carbon, of lime and animal matter f. r 
J 1. Carbon of lime and an animal nucleus J. }Brugnatelh> 

| 2. Phofphat of lime ^[. \ Bartholdi* 

Phofphat of lime, and of ammonia, and animal 

matter f. 
Rabbit. Carbonat of lime and animal matter f. t 

Sow. 

Dog. 

We have now given an account of all thofe fecretions 

which have been attentively examined by chemids. The 

remainder have been hitherto negleded ; partly owing 

to the difficulty of procuring them, and partly on ac¬ 

count of the multiplicity of other obje£s which occu¬ 

pied the attention of chemical philofophers (r). It re- 

mains for 11s now to examine by what proceffes thefe 

different fecretions are formed, how the condant wade 

of living bodies is repaired, and how the organs them- 

felves are nourifhed and preferved. This dial! form the 

fubjc& of the following chapter. 

Chap, III. Of the Functions of Animals. 

The intention of the two lad chapters was to exhi¬ 

bit a view of the different fubdances which enter into* 

the compofition of animals, as far as the prefent limited 

date of our knowledge puts it in our power. But were 

our enquiries concerning animals confined to the mere 

ingredients of which their bodies are compofed, evem 

fuppofing the analyfis as complete as poffible, our know¬ 

ledge of the nature and properties of animals would be 

imperfe£ indeed. 
How are thefe fubdances arranged ? How are they 

produced l 

(r) The chief of thefe fecretions are the following: . . n 
Cerumen, or ear-wax, is at firft nearly liquid, and of a whit.fh colour. It gradually acquires confidence.. 

Its tafte is very bitter. Said to be infoluble in alcohol; but folubie in hot water. Does not become rancid .by 

keeping. 
2. The humours of the eye. 
3. The milky liquor, fecreted by the thyroid gland.. 

4.. Mucus of the lungs, inteftinal canal, &c. . , , - 
5. Smegma of the areola of the breafts, glans penis,, vagina, fubcutaneous glands, &c„ 

6. Marrow. 



334 
Require 
£ood. 

59^ Animal SU 
l*un<Slions produced ? What pnrpofes do they ferve ? What are 

C, -nima_a*t^ic diftinguifiiing properties of animals, and the laws 

333 ^ which they are regulated ? 
Animals Animals refemhle vegetables in the complexnefs of 
refemble their ftruClure. Like them, they are machines nicely 

^ e?# adapted for particular pnrpofes, conflicting one whole, 

apd continually performing an infinite number of the 

moft delicate precedes. But neither an account of the 

itru&ure of animals, nor of the properties which diflin- 

guifii them from other beings, will be expeCled here. 

Thefe have been already treated of fufficiently in the 

articles Anatomy and Physiology (Encycl.), to 
which we beg leave to refer the reader. We mean on*, 

ly, in the prelent chapter* to take a view of thofe pro- 

oelfes which are concerned in the production of ai)imal 

fubflances, which alone properly belong to chemiftry* 

The other functions are regulated by laws of a very 

different nature, which have 110 refemblancc or analogy 

to the laws of chemiftry or mechanics. 

1. Every body knows that animals require food, and 

that they die fooner or later if food be withheld from 

them. There is indeed a very great difference in diffe¬ 

rent animals, with regard to the quantity of food which 

they require, and the time which they can pafs without 

it. In general, this difference depends upon the acti¬ 

vity of the animal. Thofe which are molt aCtive re¬ 

quire rnolt, and thofe which move lealt require lea it 
food. 

The canfe of this is alfo well known ; the bodies of 

animals do not remain ftationary, they are conftantly 

trailing ; and the walte is generally proportional to the 

activity of the animal. It is evident, then, that the 

body muff receive, from time to time, new fupplies, in 

place of what has been carried off. Hence the ufe of 

food, which anfwers this purpofe. 

2. We are much better acquainted with the food of 

animals than of vegetables. It confifts of almofl all the 

animal and vegetable fubflances which have been treat¬ 

ed of in the former part of this article ; for there are 

but very few of them which fome animal or other does 

not tife as food. Man ufes as food chiefly tlie mufcles 

of animals, the feeds of certain grades, and a variety of 

vegetable fruits. Almofl all the inferior animals have 

particular fubflances on which they feed exclufively. 

Some of them feed on animals, others on vegetables. 

Man has a greater range ; he can feed on a very great 

number of fubflances. To enumerate thefe fubflances 

would be ufelefs; as we are not able to point out with 

accuracy what it is which renders one fnhftance more 

nourifhing than another. 

Many1 fubflances do not ferve as nourifhment at all ; 

and not a few, inflead of nourifhing, deflroy life. Thefe 

lafl are called poifons. Some poifons aCl chemically, by 

decoinpofing the animal body. The aCtion of others is 

not fo well undeiflood. 

3. The food is introduced into the body by the 

mouth, and almofl all animals reduce it to a kind of 
mfo chyme pulpy confidence. lit man and many other animals this 

is done in the mouth by means of teeth, and the faliva 

with which it is there mixed; but many other animals 

grind their food in a different manner. See Physiolo¬ 

gy, (Encycl.) After the food has been thus ground, it 

is introduced into the flomach* where it is fubje&ed to 

new changes. The ftorckich is a flrong foft bag, of#. 

'■different forms in different animals: in man it has fome 
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refemb lance to the bag of a bag-pipe. In this organ the Function* 
food is converted into a foft pap, which has no refern- of Animal* 

blance to the food when fir ft introduced. This pap has 
been called chyme. 

4. Since chyme poffeffes new properties, it is evident 

that the food has undergone fome changes in the fto- 

niach, and that the ingredients of which it was com¬ 

posed have entered into new combinations. Now, in 
what manner "have thefe changes been produced ? 

At firft they Were aferibed to the mechanical action 

of the flomach. The food, it was laid, was flill farther 

triturated in that organ ; and being long agitated back¬ 

wards and forwards in it, was at lafl reduced to a pulp. 

But this opinion, upon examination, was found not to 

be true. The experiments of Stevens, Reumur, and 

Spallanzani, demonftrated, that the formation of chyme 

is not owing to trituration ; for on ineloliug diffe¬ 

rent kinds of food in metallic tubes and balls full of 
holes, in fuch a manner as to fereen them from the me¬ 

chanical aCtion of the flomach, they found, that thefe 

fubflances, after having remained a fufticient time in 

the flomach, were converted into chyme, juft as if they 

had not been inclofed in fuch tabes. Indeed, the opi¬ 

nion was untenable, even independent of thefe decifive 

experiments, the moment it was perceived that chyme 

differed entirely from the food which had been taken ; 

that is to fay, that if the fame food were triturated me¬ 

chanically out of the body, and reduced to pap of pre- 

cifely the fame confidence with chyme, it would not 

poflefs the fame properties with chyme ; for whenever 

this faCt was known, it could not but be evident that 

the food had undergone changes in its compofition. 

•The change of food into chyme, therefore, was aferi- 

bed by many to fermentation. This opinion is indeed 

very ancient, and it has had many zealous fupporters 

among the moderns. When the word fermentation was 

applied to the change produced on the food in the flo- 

maeh, the nature of the procefs called fermentation 

was altogether unknown. The appearances, indeed, 

which take place during that procefs, had been descri¬ 

bed, and the progrefs and the refult of it were known. 

Chemifts had even divided fermentations into different 

claffes ; but no attempt had been made to explain the 

caufe of fermentation, or to trace the changes which 

take place during its continuance. All that could be 

meant, then, by faying that the converlion of food into 

chyme in the flomach W3S owing to fermentation, was 

merely, that, the unknown caufe which a&ed during 

the converlion of vegetable fubflances into wine or acid, 

or during their putrefaction, a£ted alfo during the con- 

verfion of the food into chyme, and that the refult iri 

both cafes was precifely the fame. Accordingly, the 

advocates for this opinion attempted to prove, that air 

was conftantly generated in the flomach, and that an 

acid was conftantly produced : for it was the vinous 

and acetous fermentations which were aftigned by the * 

greater number of phyfiologifts as the caufe of the for¬ 

mation of chyme. Some indeed attempted to prove, 

that it was produced by-the putrefactive fermentation ; 

but their number was inconfiderable, compared with 

thofe who adopted the other opinion. 

Our ideas refpedting fermentation are now fomewhat 

more precife. It Signifies a flow decomposition, which 

takes place when certain animal or vegetable fubflances 

are mixed together at a given temperature ; and the 

confequent 
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Fun&ions consequent produaion of particular compounds. If 

of Animals, therefore the converfion of the food into chyme be o\v- 

jng to fermentation, it is evident that it is totally inde¬ 

pendent of the ftomach any farther than as it fupplies 

temperature; and that the food would be converted in¬ 

to chyme exactly in the fame manner, if it were redu¬ 

ced to the fame confidence, and placed in the fame tem¬ 

perature out of the body. But this is by no means the 

cafe; fubdances are reduced to the date of chyme in a 

fhort time in the domach, which would remain unalter¬ 

ed for weeks in the fame temperature out of the body. 

This is the cafe with bones; which the experiments of 

Stevens and Spallanzani have (hewn to be foon digeded 

in the domach of the dog. Further, if the converfion of 

food into chyme were owing to fermentation, it ought to 

go on equally well in the domach and cefophagus. Now, 

it was obferved long ago by lvay and Boyle, that when 

voracious fifh had fvvallowed animals too large to be 

contained in the domach, that part only which was in 

the domach was converted into chyme, while what was 

in the cefophagus Vemained entire ; and this has been 

fully confirmed by fubfequent observations. 
Still farther, if the converfion were owing to fermen¬ 

tation, it ought always to tai ce place equally well, pro¬ 

vided the temperature be the fame, whether the do- 

maeh be in a healthy date or not. But it is well known, 

that this is not the cafe. The formation of chyme de¬ 

pends very much on the date of the domach. ^Vhen 

th3t organ is difeafed, digedion is condantly ill perform¬ 

ed. In thefe cafes, indeed, fermentation fometimes ap¬ 

pears, and produces flatulence, acid erinflations, Scc. 

which are the well-known fymptoms of indegeflion. 

Thefe fa&s have been long known ; they are totally 

incompatible with the fuppofition, that the formation 

of chyme is owing to fermentation. Accordingly that 

opinion has been for fome time abandoned, by all thofe 

at lead who have taken the trouble to examine the fub- 

jeft. # 
337 The formation of chyme, then, is owing to'the do- 

tionof the ™ch ; and it has been concluded, from the experiments 
^aftric of Stevens, Reaumur, Spallanzani, Scopoli, Brugna- 

juice. tclli, Carimini, &c, that its formation is brought about 

by the action of a particular liquid fecreted by the do¬ 

mach, and for that reafon called gqfiric juice. _ 

That it is owing to the a6tion of a liquid, is evi¬ 

dent ; becaufe if pieces of food be inclofed 111 clofe 

tubes, they pafs through the domach without any far¬ 

ther alteration than would have taken place at the 

fame temperature out of the body : but if the tubes be 

perforated with fmall holes, the food is converted into 

chyme. . 
This liquid does not a& indifcnmmately upon all 

fubdances : For if grains of corn be put into a perfora- 

7 ted tube, and a granivorous bird be made to fwallow it, 

the corn will remain the ufual time in the domach with¬ 

out alteration ; whereas if the hufk of the grtnn be pre- 

vioufly taken off, the whole of it will be converted into 

chyme. It is well known, too, that many fubdances 

pafs unaltered through the intedines of animals, and 

confequently are not a&ed upon by the gadric juice. 

This is the cafe frequently with grams of oats when 

they have been fvvallowed by horfes entire with their 

hufks on. This is the cafe alfo with the feeds of ap¬ 

ples, &c. when fwallowed entire by man ; yet thefe ve¬ 

ry fubdances, if they have been previoufly ground fuf- 
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ficiently by the teeth, are digeded. It appears, there- F&nftion * 

fore, that it is chiefly the hulk or cutfide of thefe fub-? i nJnlaJ, 

dances which refids the a&ion of the gadric juice. We 

fee alfo, that trituration greatly facilitates the convec- 

lion of food into chyme. . 33s 
The gadric juice is not the fame in all animals; for Nature of 

many animals cannot diged the food on which othersP^lc 

live. The conium macnlutum (hemlock), for in dance, 

is a poiforr to man indead of food, yet tl\e goat often 

feeds upon it. Many animals, as (heep, live wholly up¬ 

on vegetables; and if they are made to feed on animals, 

their domachs will not diged them : others, again, as 

the eagle, feed wholly on animal fubdances, and cannot 

diged vegetables. 
The gadric juice does not continue always of the 

fame nature, even in the fame animal : it changes gra¬ 

dually, according to circumdances. Graminivorous ani¬ 

mals may be brought to live on animal food ; and after 

they have been acuftomed to this for fome time, their 

domachs become incapable of digeding vegetables. . On 

the other hand, thofe anamals which naturally diged 

nothing but animal food may be brought to diged ve¬ 

getables. 
What is the nature of the gadric juice, which pof- 

fefles thefe Angular properties? It is evidently different 

in different animals; but it is a. very difficult talk, if 

not an impoflible one, to obtain it in a date of purity. 

Various attempts have indeed been made by very inge¬ 

nious philofophers to procure it ; but their analyfis of 

it is fufficient to fliew us, that they have never obtain¬ 

ed it in a date of purity. 
The methods which have been ufed to procure gaf- 

tric juice are>firjl, to kill the animal whofe gadric juice 

is to be examined after it has faded for fome time. By 

this method, Spallanzani colkaed 37 fpoonfuls from 

the two fird domachs of a fheep. It was of a green 
colour, undoubtedly owing to the grafs which the ani¬ 

mal had eaten. He found'alfo half a fpoonful in the 

domach of fome young crows which he killed before 

they had left their ned. 
Small tubes of metal, pierced with holes, and con¬ 

taining a dry fponge, have been fvvallowed by animals ; 
and when vomited up, the liquid imbibed by the fponge 

is fquezzed out. By this method, Spallanzani colleft- 

ed 481 grains of gadric juice from the domachs of five 

crows. 
A third method confifh in exciting vomiting^ in the 

morning, when the domach is without food. Spallan¬ 

zani tried this method twice upon himfelf, and colletf;- 

ed one of the times l oz. 32 gr. of liquid; but the 

pain was fo great, that he did not think proper to try 

the experiment a third time. Mr Goffe, however, who 

could excite vomiting whenever he thought proper by 

fwallowing air, has employed that method to colled 

gadric juice. 
Spallanzani has obferved, that eagles throw up every 

morning a quantity of liquid, which he eonfiders asgaf. 

trie juice ; and he has availed himfelf of this to collect 

it in confiderable quantities. 
It is aimed unneceffary to remark how itnperfe& 

thefe different methods are, and how far eyery conclu- 

fion drawn from the examination of fuch juices mull de¬ 

viate from the truth. It is impoffible that the gadric 

juice, obtained by any one of. thefe proceffes, can be 

pure; becaufe in the ftomach it rnuft be conftantly 
r mixed. 
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mixed with large quantities of faliva, mucus, bile, food, 

&c. It may be qudtioned, indeed, whether any gaftric 

juice at all can be obtained by thefe methods ; for as 

the intention of the gaftric juice is to convert the food 

into chyme, in all probability it is only fecreted, or at 

leaft thrown into the ftomach when food is prefent. 

We need not be furprifed, then, at the contradiftory 

accounts concerning its nature, given us by thofe philo- 

fophers who have attempted to examine it; as thefe re¬ 

late not fo much to the gaftric juice, as to the different 

-fubftances found in the ftomach. The idea that the 

gaftric juice can be obtained by vomiting, or that it is 

thrown up fpontaneoufly by fome animals, is, to fay the 
lead of it, very far from being probable. 

According to Brugnatelli, the gaftric juice of carni¬ 

vorous animals, as hawks, kites, Scc. has an acid and re- 

finous odour, is very bitter, and not at all watery ; and 

is compofed of an uncombined acid, a refill, an animal 

fubftance, and a fmall quantity of muriat of foda*. 

The gaftric juice of herbivorous animals, on the con¬ 

trary, as goats, fheep, See. is very watery, a little mud¬ 

dy, has a bitter faltifh tafte, and contains ammonia, an 

animal extraft, and a pretty large quantity of muriat of 

foda f. Mr Carminati found the fame ingredients; but 

he fuppofes that the ammonia had been formed by the 

putrefaftion of a part of their food, and that in reality 

the gaftric juice of thefe animals is of an acid nature 

The accounts which have been given of the gaftric 

jqice of man are fo various, that it is not worth while 

to tranferibe them. Sometimes it lias been found of 

an acid nature, at other times not. The experiments 

of Spallanzani are fufficient to (hew, that this acidity is 

not owing to the gaftric juice, but to the food. He 

never found any acidity in the gaftric juice of birds of 

prey, nor of ferpents, frogs, and fifties. Crows gave an 

acidulous gaftric juice only when fed on grain ; and he 

found that the fame obfervation holds with refpeft to 

dogs, herbiferous animals, and domeftic fowls. Carni¬ 

vorous birds threw up pieces of ftiells and coral without 

alteration ; but thefe fubftances were fenfibly diminifh- 

ed in the ftomachs of hens, even when inclofed in per¬ 

forated tubes. Spallanzani himfelf fwallowed calcare¬ 

ous fubftances enciofed in tubes ; and when he fed on 

vegetables and fruits, they were fometimes altered and 

a little diminifhed in weight, juft as if they had been 

put into weak vinegar ; but when he ufed only animal 

food, they came out untouched. According to this 

philofopher, whofe experiments have been by far the 

moft numerous, the gaftric juice is naturally neither 

acid nor alkaline. When poured on the carbonat of 

potafs, it caufes no effervefcence. 

Such are the refults of the experiments on the juices 

taken from the ftomach of animals. No conciufion can 

be drawn from them refpefting the nature of the gaf¬ 

tric juice. But from the experiments which have beep 

made on the digeftion of the ftomach, efpecially by 

Spallanzani, the following fafts are eflabliftied.' 

The gaftric juice attacks thefurface of bodies, unites 

to the particles of them which it carries off, and cannot 

be feparated from them by filtration. It operates with 

more energy and rapidity the more the food is divided, 

and its aftion is increased by a Warm temperature. The 

food is not merely reduced to very minute parts; its 

tafte and fmell are quite changed ; its fenfible proper¬ 

ties «*re deftroyed, and it acquires new and very diffe- 
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rent ones. This juice does not aft as a ferment; fo Fun&ion* 
far from it, that it is a powerful antifeptic, and even re- Alll*n&K 

(lores flefh already putrefied. There is not the fmalleft 

appearance of fuch a procefs ; indeed, when the juice 

is renewed frequently, as in the ftomach, fubftances dif- 

folve in it with a rapidity which excludes all idea of fer¬ 

mentation. Only a few air bubbles make their efcape, 

which adhere to the alimentary matter, and buoy it up 

to the top, and which are probably extricated by the 
heat of the folution. 

With refpeft to the fubftances contained in the fto¬ 

mach, only two fafts have been perfeftly ascertained ; 

The firll is, that the juice contained in the ftomach of 

oxen, calves, (beep, invariably contains uncombined 

phofphoric acid, as Macquart and Vauquelin have de- 

monftrated : The fecund, that the juice contained in 

the ftomach, and even the inner coat of the ftomach it- 

felf, has the property of coagulating milk and the fe- 

rum of blood. Dr Young found that feven grains of 

the inner coat of a calPs ftomach, infufed in water, gave 

a liquid which coagulated more than ioo ounces of 

milk ; that is to fay, more than 6857 times its own 

weight; and yet, in all probability, its weight was not 

much diminifhed. 

What the fubftance is which poffeffes this coagula¬ 

ting property, has not yet been afeertained ; but it is 

evidently not very foluble in water; for the infide of a * 

calf’s ftomach, after being fteeped in water for fix hours, 

and then well wafhed with water, dill furnilhes a liquor 

on infufion which coagulates milk * : And Dr Young *Your.*m 

found, that a piece of the inner coat of the ftomach, 

after being previoufly waftted with'water, and then with 

a diluted folution of carbonat of potafs, ftill afforded a 

liquid which coagulated milk and ferum 

It is evident, from thefe fafts, that this coagulating 

fubftance, whatever it is, afts very powerfully ; and that 

it is fcarcely poffible to feparate it completely from the 

ftomach. But we know at prefent too little of the na¬ 

ture of coagulation to be able to draw any inference 

from thefe fafts. An almott imperceptible quantity of 

fome fubftances feems to be fufficient to coagulate milk. 

For Mr Vaillant mentions in his Travels in Africa, that 

a porcelain difh which he procured, and which had lain 

for fome years at the bottom of the fea, poffeffed, in 

confequence, the property of coagulating milk when 

put into it; yet it communicated no tafte to the milk, 

and did not differ in appearance from other cups. 

It is probable that the faliva is o£ fei vice in the con- 

verfion of food into chyme as well as the gaftric juice. 

It evidently ferves to dilute the food ; and probably it 

may be ferviceable alfo, by communicating oxygen. 

5. The chyme, thus formed, paffes from the ftomach chyme 

into the inteftines, where it is fubjefted to new changes, converted 
and at laft converted into two very different fubftances,into chyle 

chyle and excreinentitious matter. ment****" 
6. The clyle is a white coloured liquid,, very much 

refembling milk. It is exceedingly difficult to colleft 

it in any confiderable quantity, and for that reafon it 

has never been accurately analyfed. We know only in 

general that it refembles milk; containing, like it, an 

albuminous part capable of being coagulated, a ferum, 

and globules which have a refemblance to cream f. Itt Fordyceo* 

contains alfo different falts ; and, according to fome, a 
fubftance fcarcely differing from the fugar of milk. It 
is probable alfo that it contains iron 5 but if fo, it muff 

be 
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Fungous be in the ftate of a white oxide ; for an infufion of nut !f Animals. gaji3 does not alter the colour of chyle 

nn 6. Concerning the procefs by which chyle is formed 

from chyme, fcarcelv any tiling is known. It does not 

appear that the chyme is precifely the fame in all ani¬ 

mals ; for thofe which are herbivorous have a greater 

length of inteftine than thofe which are carnivorous. 

It is certain that the formation of the chyle is brought 

about by a chemical change, although we cannot fay 

precifely what that change is, or what the agents are 

by which it is produced. But that the change is che¬ 

mical, is evident, becaufe the chyle is entirely different, 
both in its properties and appearance, from the chyme. 

The chyme, by the a&ion of the inteftines, is feparated 

into two parts, chyle and excrement : the firft of which 

is abforbed by a number of fmall veffels called la totals ; 

the fecond is pufhed along the inteftinal canal, and at 

laft thrown out of the body altogether. 

After the chyme has been converted into chyle and 

excrement, although thefe two fubflances remain mixed 

together, it does not appear that they are able to de¬ 

compose each other ; for perfons have been known fel- 

dom or never to emit any excrementitiou6 matter per 

anum for years. In thefe, not only the chyle, but the 

excrementitious matter alfo, was abforbed by the lac- 

teals ; and the excrement was afterwards thrown out of 

the body by other outlets, particularly by the {kin : in 

confequence of which, thofe perfons have conftantly 

that particular odour about them which diftinguiflies ex¬ 

crement. Now in thefe perfons, it is evident that the 

chyle and excrement, though mixed together, and even 

abforbed together, did not a£l on each other ; becaufe 

thefe perfons have been known to enjoy good health 

for years, which could not have been the cafe had the 

chyle been deftroyed. 
7. It lias been fuppofed by fome that the decompo- 

fitiofc of the chyme, and the formation of chyle, is pro¬ 
duced by the agency of the bile, wdiich is poured out 

abundantly, and mixed with the chyme, foon after its 

entrance into the inteftines. If this theory wxre true, 

no chyle could be formed whenever any accident pre¬ 

vented the bile from pafiing into the inteftinal canal ; 

but this is obvioufly not true ; for frequent inftances have 

occurred of perfons labouring under jaundice from the 

bile du&s being flopped, either by galhftones or fome 

other caufe, fo completely, that no bile could pafs into 

the inteftines; yet thefe perfons have lived for a confi- 

derable time in that ftate. Confequently digeftion, and 

therefore the formation of chyle, mull be poffible, inde¬ 

pendent of bile. 
The principal ufe of the bile feems to be to feparate 

the excrement from the chyle, after both have been 

formed, and to produce the evacuation of the excre¬ 

ment out of the body. It is probable that thefe fub- 

ftances would remain mixed together, and that they 

would perhaps even be partly abforbed together, were 

it not for the bile, which feems to combine with the 

excrement, and by this combination to facilitate its fe- 

paration from the chyle, and thus to prevent its abforp- 

tion. It alfo ftimulates the inteftinal canal, and caufes 

it to evacuate its contents fooner than it otherwife 

would do ; for when there is a deficiency of bile, the 

34i body is conftantly coftive. 
Of the ex- The excrement) then, which is evacuated per 

tfousnut- anum> confifts of all that part of the food and chyme 
t$r. Suppl. Vol. II. Part II. 
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which was not converted into chyle, entirely altered Fundion* 
however from its original ftate, partly by the decompo- Amma.g. 

fition which it underwent* in the ftomach and inteftines, 

and partly by its combination with bile. Accordingly 

we find in it many fubflances which did not exift at all 

in the food. Thus in the dung of cows and hor.fes 

there is found a very confiderable quantity of benzoic 

acid. The excrements of animals have not yet been 

fubje£led to an accurate analyfis, though fuch an ana- 

lyfis w'ould throw’ much light upon the nature of di¬ 

geftion. For jf we knew’ accurately the fubflances which 
were taken into the body as food, and all the new’ fuh- 

ftances which were formed by digeftion ; that is to lay, 

the component parts of chyle and of excrement, and the 

variation which different kinds of food produce in the 

excrement, it w’ould be a very confiderable ftep towards 

afeertaining precifely the changes produced on food by 

digeftion, or, which is the fame thing, towards afeer¬ 

taining exa&ly the phenomena of digtftion. The only 

analyfis which has hitherto been made on human ex¬ 

crement is that of Homberg ; and as it confided mere¬ 

ly in fubjedling it to diftillation, it is ueedkfs to give 

an account of it. Of late, as Mr Fomcroy informs us, 

the fubjedl has been refumed in France, and we may 

foon expedl fome very curious and important additions 

to our knowledge. 34* 
Mr Vauquelin has already publiftied an analyfis of Excremfirts 

the fixed parts of the excrements of fow ls, and a rom-0^0^3, 

parifon of them w’ith the fixed parts of the food ; from 

which fome very curious confequences m ay be deduced; 

He found that a hen devoured in ten days 111 x 1 843 

grains troy of oats. Thefe contained 

136.509 gr. ofphofphat of lime, 

, 219.548 filica, 

356057. 
During thefe ten days fhe layed four eggs ; the fhells 

of w’hich contained 98 776 gr. phofphat of lime, and 

453.417 gr. carbonat of lime. The excrements emit¬ 

ted during thefe ten days contained 175.529 gr. phof¬ 

phat of lime, 58.494 gr. of carbonat of lime, and 

185.266 gr. of filica. Confequently the fixed parts 

thrown out of the fyftem during thefe ten days amount¬ 

ed to Grains. 
274.305 phofphat of lime, 

511.911 carbonat of lime, 

185.266 filica, 

Given out 972.482 

Taken in 356.057 

<5'J-4Z5. 
Confequently the quantity of fixed matter given out 

of the fyftem in ten days exceeded the quantity taken 

in by 61 5.425 grains. 
The filica taken in amounted to 219.548 gr. 

That given out was only 185.266 gr. 

Remains 34*282 

Confequently there difappeared 34.282 grains of 

filica. 
The phofphat of lime taken in was 136.509 gr. 

That given out was 274*3°5 gr* 

4 Gr 

137.796 
Confequently 
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Confequently there iiuift have been formed, by di- 

geftion iu this fowl, no lefs than 137.796 grains of 

phofphat of lirre, befides 511.911 grains of earbonat. 

Confequently lime (and perhaps alfo phofphorus) is not 

a inn pie jubilance, but a compound, and formed of in¬ 

gredients which cxift in oa feed, water or air, the on¬ 

ly fuftance to which the fowl had aecefs. Silica may 
enter into its compofit ion, as a part of the fdiea had 

difappeared ;„but if fo, it mull be combined with a great 

quantity of feme other fubrtance *. 
Thefe confequences are too important to l e admitted 

without a very rigorous examination. The experiment 

mnft be repeated frequently, and we mull be abfolutely 

certain that the hen has no accefs to any calcareous 

earth, and that (he has not diminiihed in weight ; be- 

caufe in that cafe lomc of the calcareous earth, ot which 

part of her body is compofed, may have been employ¬ 

ed. This rigour is the more nceeffary, as it feems 

pretty evident, from experiments made long ago, that 

Jome birds at lead, cannot produce eggs unlefs they 

its appearance, it probably contains gelatine. Its quan- Fundi ion* 
tity is certainly conliderable, for the lymphatics are very °f Arimal. 

have aecefs -to calcareous earth. Dr Fordyee found, 

f On D/- 
geftion, p. 

25* 

that if the canary bird was not fupplied with lime at 

the time of her laying, (lie frequently died, from her 

not coming forward properly-f. He divided a eggp 
number of thefe birds at the time 

eggs into two parties : to the one he 

if the neir laying 

,:ave a piece of 

} Ibid. p. 
aft. 

T34^] 
Gates con¬ 
tained in 
the in- 

teftines. 

old mortar, which the little animals fallowed greedily ; 

they laid their eggs as ufual, and all of them lived : 

whereas many of the other party, which were fupplied 

with no lime, died|, 
9. The intertities feldom or never are dertitute of 

gafes, which feem to be evolved during the procefs of 

digeftion ; and may therefore, in part, be confidered as < 

excrementitious matter. The only perfon who has ex¬ 

amined thefe gafes with care, is Mr Jurine of Geneva. 

The refillt of his analyfis is as follows. He found in 

the rtomach and intertines of a man who had been 

frozen to death, carbonic acid gas, oxygen gas, hydro¬ 

gen gas, and azotie gas. The quantity of carbonic aeid 
was greatert iu the rtoma h, and it diminirtied gradually 

as the canal receded from the rtomach ; the proportion 

of oxygen gas was conrtderable in the rtomach, fmaller 

in the final! intertines, and itill fmaller in the great in- 

teftines; the hydrogen and azotic gafes,'on the con¬ 

trary', were lead abundant in the rtomach, more abun¬ 

dant in the fin all intertines, and moil abundant in the 

huger intertints ; the hydrogen gas was mod abundant 

in the fmall intertines. It is well known that the flatus 

dirt:hurged per anum is commonly carbonated hydrogen 

gas ; fometimes alfo it teems to hold fulphur, or even 

| Encyc. phofphorus iii iolution $. 
JMetb. Mid The chyle, after it has been abforhed by the lae- 

** *343 teals, is by them into a pretty large verted, 
Chyle in known by the name of thoracic duff. Into the fame 
the thoracic ve{fe] flkewife is difeharged a tranfparent fluid, convey- 

" cd by a fet of vertels whieh arife from all the cavities of 

the body. Thefe vertels are called lymphatics, and the 

fluid which they convey is called lymph. In the tho¬ 

racic dud, then, the chyle and the lymph are mixed to 

gether. 
Very little is known concerning the nature of the 

the lymph, iym^ as ;t js fearcely poflible to colled it in any quan¬ 

tity. It is colourlefs, has fome vifeidity, and is faid to 
be fpeeifically heavier than water. It is faid to be coa- 

gulable by heat; if fo, it contains albumen ; and, from 

X 
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numerous. 
11. The chyle and lymph being thus mixed together, And con. 

are conveyed diredly into the blood vefFels. The ef-veyed to 

feet produced by their union in the thoracic dud is not ^ j^are 

known, but neither the colour nor external properties Igs* 

of the chyle is altered. In man, and many other ani¬ 

mals, the thoracic dud enters at the jundion of the left 

fubclavian 3nd carotid veins, and the chyle is conveyeddi- 

redly to the heart, mixed with the blood, which already 

exifts in the blood vertels. From the heart, the blood 

and chyle thus mixed together are propelled into the 

lungs, where they undergo farther changes. 346 
12. The absolute neeertity of refpiration, or of fome Refpira- 

thing analogous, is known to every one ; and few are t^OIi 

ignorant that in man, and hot blooded animals, the or- 

gan by which refpiration is performed is the lungs. 

For a defeription of the refpiratory organs, we refer to 

the article Anatomy, Encycl. and the reader will find 
an account of the manner in which that fundion ts per¬ 

formed in the article Physiology, Encycl, But what 

are the changes produced upon the blood and the chyle 

by refpiration ? What purpofes does it ferve to the 

animal ? How conies it to be fo indilpenfably neceffary 

for its exirtence ? Thefe are queftions which can only 

be anfvvered by a careful examination of the phenomena 

of'refpiration. ^47 
It has been long knowm that an animal can only Requires 

breathe a certain quantity of air for a limited time, oxygen gas. 

after which it becomes the moil deadly poifon, and 

produces fuffocation as effectually as the m«ft noxious 

gas, or a total abfenee of air. It was fufpe&ed long 

ago that this change is owing to the abforption of a 

part of the air ; and Mayow made a number of very in¬ 

genious experiments in order to prove the fadl. Dr 

Prieitley and Mr Scheele demonrtrated, that the quan¬ 

tity of oxygen gas in .atmofpheric air is dimini filed ; and 

Lavoilier demonrtrated, in 1776, that a quantity c>f 

carbonic aeid gas, which did not previonfly exirt in it, 

was found in air after it had been for fome time refpired. 

It was afterwards proved by Lavoifier, and many other 

philofophers, who confirmed and extended his faCls, that 

no animal can live in air totally dertitute of oxygen. 

Even fifli, which do not fourthly refpire, die very fuon, 

if the water in which they live be deprived of oxygen 
gas. Frogs which can fufpend their refpiration at 

pleafure, die in about forty minutes, if the water in 

which they have been confined be covered over with 

oil*/ Infe&s and worms, as Vauquelin has proved, *Carrod*ri9 

exhibit precifely the fame phenomena. They require^**.* 

oxygen gas as well as other animals, and die like them if^""* XX13C* 

they be deprived of it. They* diminilb the quantity of11 

the oxygen gas in which they live, and give out, by 

refpiration, the very fame produdls as other animals. 

Worms, which are more retentive of life than mod 

other animals, or at lead not fo much affe&ed by poifon- 

ous gales, abforb every particle of the oxygen gas con¬ 

tained in the air in which they are confined before they 

die. Mr Vauquelin's experiments were made on the 

gryllus viridifiimus, the Umax fiavus, and helix poma- 

tiaf. . # 5,78. 
The changes whieh take place during refpiration are 348 

the following : Changes 

1. Part of the.oxygen gas refpired difappears. produced 
. 1 . j 2. Carbonic Dy ' 
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2. Carbonic acid gas is emitted. 
„ Water is emitted in the ftate of vapour. 

The firft point is to afccrtain exa&ly the amount of 

thefe changes. Though a great many experiments have 

been made on this fubjeft by different philofophers, the 

greateft confidence ought to be put in thofe of Lavoi- 

Jer, both' on account of his uncommon accuracy, and 

on account of the very complete apparatus which he 

always employed. . - 
He put a guinea-pig into 708 989 grains troy ot 

oxvffen, and after the animal had breathed the gas tor 

an hour, he took it out. He found that the oxygen 

gas now amounted only to 59--253 !Ir‘ 
Confequently there had difappeared 116.736 

The carbonic acid gas formed was 130.47* 

This was compofed of about 94,234 

oxygen, and • , 3 ^ •2 3 ^ ^ 
of carbon. Confequently fuppofing, as Mr Lavonier 

did, that the oxygen abforbed had been employed in 

the formation of the carbonic acid gas, there ftill re¬ 

mained to be accounted for 22.502 grains of oxygen 

which had difappeared. He fuppofed that this had 

been employed in the formation of water, a quantity of 

which had appeared. If fo, the water formed muff 

have amounted to 26.429 grains; which was competed 

of 3.927 hydrogen, the reff oxygen *. 
Since the water emitted was not actually atcer- 

tained, this experiment can only be confidered as an 

approximation to the truth. Accordingly that very 

ingenious philofopher contrived an apparatus to atcer- 

tain the quantity of oxygen gas abforbed by man, and 

the quantity of carbonic acid gas and water emitted by 

him during refpiration. This apparatus he had con- 

ftrufted at an expence at leaft equal to L. 500 fterhng. 

The experiments were completed, and he was piepa- 

ring them for publication, when, on the 8th of May 
1794, he was beheaded by order of Robefpierre, after 

having in vain requefted a fortnight’s delay to put his 

papers in order for the prefs. Thus periflied, m the 
tiff year of his age, the man who, if he had lived a 

few years longer, promifed fair to become the rival of 
Newton himfelf. Chemirtry, as a fcience, is deeply in¬ 

debted to him. He faved it from that confufion into 

which the thoughtlefs ardour of many of his contem¬ 

poraries were plunging it headlong : he arranged and 

conneaed and fimplified and explained the multitude 

of infulated fafts, which had been accumulating with 

unexampled celerity ; and which, had it not been for his 

happy arranging genius, might have retarded, inftead 

of advanced, the progrefs of the fcience. He reduced 

all the fads under a few fimple heads, and thus made 
them eafily remembered and eahly claffihed. In a tew 

years more, perhaps, he would have traced thefe general 

principles to their fources, eftablithed the fcience on 

[he completed induftion, and paved for his fucceffors a 

road as unerring as that which Sir Haac Newton foimed 

in mechanical philofophy. 
Mr Lavoifier’s experiments have never been publilti- 

ed, but fortunately Mr de la Place has given us the 

b refult of tliemf. He informs us that it was as fol¬ 

lows: A man, at an average, confumes, in twenty- 

four hours, by refpiration, 32.48437 ounces troy of 
oxygen gas ; that is to fay, that a quantity of oxygen 

gas, equal to that weight, difappears from the air which 

!e refpires in twenty-tour hours; that he gives ou by 
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refpiration, in the fame time, 15.73 ox. troy of carbonic 
acid gas, and 28.55 of water in the ftate 1 

of vapour. - 
Total 44.28 Oxygen. 

The carbonic acid gas is compofed of 10.486 

and 5.243 carbon. The water of 24.2675 

and 4.2825 hydrogen. --;— 

Total of the oxygen emitted 34.75416 

Total abforbed 32*4^437 

So that there is # 2.3697916 
ounces of oxygen emitted more than is abioibed by 

refpiration. Thus it appears that, by refpiration, the 

abfolute quantity of oxygen in the blood is dimimflied. 

Dr Menzies found that a man, at a medium, draws 

in at every refpiration 43.77 cubic inches of air, and 
that Tx<yth of that quantity difappears. Confequernly, 

according to him, at every refpiration 2.1885 cubic 

inches of oxygen gas are confumed. Now 2.1885 

cubic inches of that gas amount to 0.68669 gr. troy. 

Supposing, with Hales, that a man makes 1200 refpira- 

tions in an hour, the quantity of oxygen gas confu¬ 

med in an hour will amount to 824.018 grains, and 

in 24 hours, to 19776*672 grains, or 41.2014 ounces 

troy* This quantity exceeds that found by Lavoifier 

confiderably*; but the allowance of oxygen for every 

refpiration is rather too great. Indeed, from the nature 

of Dr Menzies’s apparatus, it was fcarce pofiible to mea- 

fure it accurately. . . 
The quantity of water given out by refpiration, as 

determined by Hales, amounts in a day to 20.4 oz. * ;* 

but his method was not fufceptible of great accuracy.1 * 

We may therefore, on the whole, confider Lavoifier’s 

determination as by far the neared to the truth of any 

that has been given. 
There is, however, a very Angular anomaly, which 

becomes apparent when we compare his experiments on 

the refpiration of the guinea-pig with thofe on the refpi- 

ration of man. 
The guinea-pig confumed in 24 hours 5.8368 oz. 

troy of oxygen gas, and emitted 6.5236 oz. 
of carbonic acid gas. Man, on tlie other hand, con- 

fumes in the fame time 32*4^437 oz* 
of oxygen gas, and emits only 15.73 oz. of 

carbonic acid gas. The oxygen gas confumed by the 

pig is to the carbonic gas emitted as 1.00: I.r2; 

whereas in man it is as 1.000 : .4^4* ^ could 
depend upoon the accuracy of each of thefe experiments, 

they would prove, beyond a doubt, that the changes 

produced by the refpiration of the pig aie different, at 

lead in degree, from thofe produced in man ; but it is 

more than probable that feme midake has crept into 

one or other of the experiments. We have more rea- 

fon to fufped the fird, as it was made before 1778, at 
a time when a great many circumdances, neceffary to 

infure accuracy, were unknown to Lavoifier. 
Such are the fubdances imbibed and emitted during 

refpiration. It dill remains for us to determine what 

are the changes which it produces on the blood. 
It has been long known that the blood which flows 

in the veins is of a dark reddifh purple colour, whereas 

the arterial blood is of a florid fcarlet colour. Lower 

obferved that the colour of the veinous blood was con¬ 

verted into that of arterial during its pafiage through 
4 G 2 the 
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Functions the lungs. No chyle can be difliuguifhed by its white 

Animals. colour in the blood after it has paffed through the 

v ' lungs. The changes, then, which take place upon the 

appearance of the blood are two : iy?, It acquires a flo¬ 

rid red colour ; id, The chyle totally difappears. Now 

to what are tliefe changes owing ? 

Lower himfelf knew that the change was produced 

by the air, and Mayow attempted to prove that it was 

by abforbing a part of the air. But it was not till Dr 

Priellley dilcovered that veinous blood acquires a fear- 

349 let colour when put in contact with oxygen gas, and 

Two hypo-aVterial blood a dark red colour when put in contact 
thefestocx-witi, hydrogen gas, or, which is the fame thing, that 
plain thefe ; • a J • • , , , , T r 
changes. oxygen gas initantiy gives vemous blood the colour of 

arterial; and hydrogen, on the contrary, gives arterial 

blood the colour of veinous blood : it was not till then 

that pliilofophers began to attempt any thing like an 

explanation of the phenomena of refpiration. Two ex¬ 

planations have been given 5 one or other of which muft 
be true. 

The firft is, that the oxygen of the air, which difap¬ 

pears, combines with a quantity of carbon and hydro¬ 

gen given out by the blood in the lungs, and forms 

with it carbonic acid gas and water in vapour, which 

^re thrown out along with the air expired. 

The fecond is, that the oxygen gas, which difappears, 

combines with the blood as it paffes thro* tlTe lungs ; and 

that, at the inftant of this combination, there is fet free 

from the blood a quantity of carbonic acid gas and of 

water, which are thrown out along with the air expired. 

The firft of thefe theories was originally formed by 

Lavoifier, and it was embraced by La Place, Craw¬ 

ford, Gren, and Girtanner, with a fmall variation. In¬ 

deed it does not differ, except in detail, from the ori¬ 

ginal bypothefis of Dr Priellley, that the ufe of refpi¬ 

ration is to rid the blood of phlogifton ; for if we fub- 

ftitute carbon and hydrogen for phlogifton, the two 

theories precifeiy agree. Mr Lavoifier attempted not 

to prove its truth ; he only tried to fliew that the oxy¬ 

gen abforbed correfponds exablly with the quantity 

of oxygen contained in the carbonic acid and the water 

emitted. This coincidence his own experiments have 

fhewn not to hold ; confcquently the theory is entirely 

dellitute of proof, as far as the proof depends upon this 

coincidence. 

The other hypothefis was propofed by Mr de la 

Grange, and afterwards fupported and illuftrated by Mr 

HafTenfratz. " 

MecSts of In order to difeover what the real eiTebls of refpira- 
refpiration tion are, ]et us endeavour to ftatc accurately the pheno¬ 

mena as far as poflible.* 

In the JirJl place, we are certain, from the experi¬ 

ments of Priellley, Girtanner, and HafTenfratz, that 

when veinous blood is expoltd to oxygen gas confined 

over it, the blood inftantly alfumes a icarlet colour, and 

the gas is diminillied in bulk ; therefore part of the gas 

lias been abforbed. We may coniider it as certain, then, 

that when the cokmr of veinous blood is changed into 

arterial, fome oxygen gas is abforbed f. 

In the fecond place, no chyle can be difeovered in the 

blood after it has palled through the lungs. Therefore 

the white- colour of the chyle at leaft, is deftroyed by 

refpiration, and it allumes a red colour. Now if the 
red colour of the blood be owing to iron, as many have 

fuppoied, this change of colour is a dcmordlration that 

examined. 

4 jfnn. de 

Cbim. vii, 
248. 
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oxygen has combined with the iron { for we have feen Funfrion* 
already, that iron, if it exills in chyle, as it probablyAnimal*.. 

does, is in the Hate of a white oxide. Confequently, 

when converted into a red oxide, it muft abforb oxygen. 

Kven though iron be not the colouring matter of $he 

blood, it would Hill be probable that the change of co¬ 

lour of the chyle depends on the fixation of oxygen ; 

for Berthollet and Fourcroy have (hewn that in feveral 

inftances fubftances acquire a red colour by that procefs. 

We may coniider it as proved, then, that oxygen en- 
ters the blood as it paffes through the lungs. 

In the third place, when arterial blood is put in con- 

tad with azotic gas, or carbonic acid gas, it gradually 

alfumes the dark colour of veinous blood, as Dr Priefl- 

ley found*. The fame philofopher alfo obferved that * Pr'tfley% 

arterial blood acquired the colour of veinous blooduu 5634 

when placed in vacuo f. Confequently this alteration f and 

of colour is owing to fome change which takes place '\nn'de. 
in the blood itfelf, independent of any external agent. 

The arterial blood becomes much more rapidly and * 9’ 

deeply dark coloured when it is left in contad with hy¬ 

drogen gas placed above it muft fuppofe there-1 Fourcroy, 
fore that the prefence of this gas accelerates and in- dlnn.de ^ 

creafes the change, which would have taken place upon Chtm% 
the filood without any external agent. I4^* 

If arterial blood'be left in contad with oxygen gas, 

it gradually alfumes the fame dark colour which it 

would have acquired in vacuo, or in contad with hy¬ 

drogen ; and after this change oxygen can no longer re- 

ftore its fcarlet colour §. Therefore it is Only upon a § nid. ix, 
part of the blood that the oxygen adds p and, after this *68. 

part has undergone the change which occafions the dark 

colour, the blood lofes the power of being affeded by 
oxygen. 

Mr Haffenfratz poured into veinous blood a quan¬ 

tity of oxy-muriatic acid ; the blood was inftantly de- 

compofed, and affumed a deep and ahnoft black colour. 

When he poured common muriatic acid into blood, the 

colour was not altered ||. Now oxy-mutfatic acid has j| Ibid*. 

the property of giving out its oxygen readily ; cenfe- 

quently the black colour was owiftg to the mftVntJcfrm- 
bination of a part of the blood with* oxygen. 

The fabts therefore lead us to conclude, with La 
Grange and Haflenfratz, that during refpiration the 

oxygen, which difappears, enters the blood; that during 

the circulation this oxygen combines with a certain part 

of the blood; and that the veinous colour is owing to this 

new combination. We muft conclude, too, that the fub- 

ftance which caufes this dark colour leaves the blood du¬ 

ring its circulation thro’ the lungs, otherwife it could not 

be capable of affuming the florid colour. Now we know 

what the fubftances are which are emitted during re- 

fpiratiun ; they are water and carbonic acid gas. It 

muft be to the gradual combination of oxygen, then, 

during the circulation, with hydrogen and carbon, 
that the colour of veinous blood is owing. And lince 

the fame combination takes place every time that the 

blood paffes through the lungs, we muft conclude, 

that it is only a*part of the hydrogen and carbon which 

is abled upon each time. Let us now attempt, with 

thefe data, to form fome notion of the decompofition 

which goes on during the circulation of the blood. 

It is probable that, during a conflderable part of the Contributes- 
day, there is a conftant influx of chyle into the blood; to the for- 

and we are certain that lymph is conftantly flowing in- mation of 
blood. 
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Fuu&i ms to it. Now it appears, from the mod accurate obfer- 

Animals.Yations hitherto made, that neither chyle nor lymph 

contain fibrina, which forms a very confpicuous part 

of the blood. This fibrina is employed to fupply 

the wade of the mufcles, the mod active parts ot the 

body, and therefore, in all probaoility, requiring the 

molt frequent fupply. Nor can it be doubted that it is 

employed for other ufeful purpofes. The quantity of 

fibrina in the blood, then, mult he conltantly diminiffi- 

ing, and therefore new fibrina mud be conitaiuly form- 

ed. But the only fubttances out of which it can be 

formed are the chyle and lymph, neither of which con- 

• tain it. There mult therefore be a continual decompo- 

lition of the chyle and lymph going on in the blood- 

veffels, and a continual new formation of fibrina. Other 

iubdances aifo may be formed; but we are certain that 

this muji be formed there, becaufe it does not exid pre- 

vioufly. Now, one great end of refpiration mult un¬ 

doubtedly be to alii it this decotripofiuon of chyle and 

complete formation of blood. 
It follows, from the experiments of Fourcroy for- 

merly enumerated, that fibrina contains more azot, and 

lefs hydrogen and carbon, than any of the other ingre¬ 

dients of the blood, and confequently alfo than any of 

the ingredients of the chyle. Ill what manner the 

chyle, or a part of it, is converted into fibrina, it is im- 

poffible to fay ; we are not fuffieiently acquainted with 

the fubjett to be able to explain tne procefs. But 

we can fee at leaii, that carbon and hydrogen mult be 

abltra&ed from that part of the chyle which is to be 

converted iato fibrina : And we know, that thefe fub- 

flances are aduaily thrown out by refpiration. We 

may conclude, then, that one ufe of the oxygen ab- 

forbed is, to abfirad a quantity of carbon and hydro¬ 

gen from a part of the chyle by compound affinity, in 

iuch proportions, that the remainder becomes fibrina ; 

therefore one end of refpiration is to form fibrina. 

Doubtlefs the other ingredients of the blood are alfo 

new modified, tliougn we know too little ot the fub- 

jed to throw any light upon it. 
35i | But the Complete formation of blood is not the 

animal** only advantage .ginned by refpiration: the temper a- 

heat; ture of all anfinals depends upon it. It has been long 

known, that thofe animals which do not breathe have a 

temperature but very little fuperior to the medium in 

which they live. This is the cafe with filhes and many 

infects. Man, on the contrary, and quadrupeds which 

breathe, have a temperature confiderably higher than the 

atmofphere : that of man is 98°. Birds, who breathe 

m proportion a Hill greater quantity of air than man, 

have a temperature equal to 103° or 104°. It has 

‘ been proved, that the temperature of ail animals is pro¬ 

portional to trie quantity of air which they breathe in a 

given time. 
. Thefe fads are fufficient to demon (Irate, that the 

beat of animals depends upon refpiration. But it was 

not till Dr Black’s dodrine of latent heat became known 

to the world, that any explanation of the caule of the 

temperature of breathing animals was attempted. That 

iilultrious philofopher, whofe difeoveries form the bafis 

upon which all the fcientific part of chemiftry has been 

reared, faw at once the light which his dodrine of la¬ 

tent heat threw upon this part of phyfiology, and he ap¬ 

plied it very early to explain the temperature of animals. 

According to him, part of the latent heat of the air 

infpired becomes fen(ible; and of courft, the tempera- Fundi ns 

ture of the lungs, and the blood that paffes through°f Animals, 

them, mu(l be railed; and the blood, thus heated, com- ~ v 

municates its heat to the whole body. This opinion 

was ingenious, but it was liable to an unanfwerable ob- 

jedion : for if it were true, the temperature of the body 

ought to be greatelt in the lungs, and to diminiffi gra¬ 

dually as the didance from the lungs increafes ; which 

is not true. The theory, in coniequence, was aban¬ 

doned even by Dr Black himfelf; at lead he made no 
attempt to lupport it. 

Lavoilier and Crawford, who confidered all the 

changes operated by refpiration as taking place in the 

lungs, accounted tor the origin of the animal heat al- 

mod preciiely in the fame manner with Dr Black. Ac¬ 

cording to them, the oxygen gas of the air combines in 

the lungs with the hydrogen and carbon emitted by the 

blood. During this combination, the oxygen gives out 

a great quantity of caloric, with which it trad been com¬ 

bined ; and this caloric is not only fufficient to fupport 

the temperature of the body, but alfo to carry off the 

new formed water in the date of vapour, and to raife 

confiderably the temperature of the air infpired. Ac¬ 

cording to thefe philofophers, then, the whole of the 

caloric which fupports the temperature of the body is 

evolved in the lungs. Their theory accordingly was 

liable to the fame obje&Ioii with Dr Black’s ; but they 

obviated it in the following manner: Dr Crawford 

found, that the fpecific caloric of arterial blood was 

1.0300, while that of veinous blood was only 0.8928, 

Hence he concluded, that the indant veinous blood is 

changed into arterial blood, its fpecific caloric increafes ; 

confequently it requires an additional quantity of calo¬ 

ric to keep its temperature as high as it had been while 

veinous blood. This addition is fo great, that the 

whole new caloric evolved is employed : therefore the 

temperature of the lungs mud necefi'anly remain the feme 

as that of the red of tne body. During the circulation, 

arterial blood is gradually converted into veinous; con- 

fequently its fpecific caloric diminiihes, and it mult give 

out heat. This is the reafon that the temperature of 

the extreme parts of the body does not diminiffi. 

This explanation is certainly ingenious ; but it is not 

quite fatisfa&ory; for the difference in the fpecific calo¬ 

ric, granting it to be accurate, is too fmall to account 

for the great quantity of heat which mud be evolved. 

It is evident that it mud fall to the ground altogether, 

provided, as we have feen reafon to iuppole, the carbo¬ 

nic acid gas and water be not formed in the lungs, but 

during the circulation. 

Since the oxygen enters the blood, and combines 

with it in the date of gas, it is evident that it will only 

part at fird with fome of its caloric ; and this portion is 
chiefly employed in carrying off the carbonic acid gas 

and the water. For the reafon that the carbonic acid 

leaves the blood at the indant that the oxygen gas en¬ 

ters it, feems to be this: The oxygen gas combines 

with the blood, and part of its caloric unites at the lame 

indant to the carbonic acid, and converts it into gas : 

another portion converts the water into vapour. The 

red of the caloric is evolved during the circulation when 

the oxygen combines with hydrogen and carbon, and 

forms water and carbonic acid ga9. The quantity of 

caloric evolved in the lungs feems not only fufficient to 

carry off the carbonic acid and water, which the dimi*. 
nutioa 
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Pun&ions nution of the fpeeific caloric (if it really take place) 

of AnimaH.mufl. fac;i;tate; but it feems alfo to raife the tempera- 

' v ~ ture of the blood a little higher than it was before. 

For Mr John Hunter con dandy found, that the heat 

of the heart in animals was a degree higher than any 

other part of the body which he examined. Now this 

could fcarcely happen unlefs the temperature of the 

3^ blood were fomewhat raifed during refpiration. 

And fup- Thus we have feen two ufes which refpiration feems 

ports the to ferve. The lirff is the completion of blood by the 
circulation. forirjation of fibriua ; the fecond is the maintaining of 

the temperature of the body at a particular ftandard, 

notwithftanding the heat which it is continually giving 

out to the colder furrounding bodies. But there is a 

■third purpofe, which explains why the animal is killed 

io fuddenly wdien refpiration is Hopped. The circu¬ 

lation of the blood is ahfolutely necelfary for the con¬ 

tinuance of life. Now the blood is circulated in a 

great meafure by the alternate contrattions of the heart. 

It is neceffary that the heart fhould contrad regularly, 

otherwife the circulation could not go on. But the 

heart is ftimulated to contract by the blood : and un¬ 

lefs blood be made to undergo the change produced by 

refpiration, it ceafcs almoft inftantaneoufly to ftimulate. 

As the blood receives oxygen in the lungs, we may 

conclude that the prefence of oxygen is neceffary to its 

* Girfa/w^ftimulating power 
i *4- Thus we have reafon to fuppofe, that chyle and 

xxxix‘iymph are converted into blood during the circulation ; 

Kidr cys and tbat the Gxy&en gas fuPPbed bY refpiration is one 
employed of the principal agents in this change. But befides the 
in the for- lungs and arteries, there is another organ, the foie ufe 
naation of Qf which is alfo to produce fome change or other in 

b*ood* the blood, which renders it more complete, and more 

proper for the various purpofes to which it is applied. 

This organ is the kidney. 
For the ftrudure of the kidneys, which in man and 

quadrupeds are two in number, we refer to Anatomy, 

JLncycl. A very great proportion of blood paffes thro’ 

them ; indeed, we have every reafon to conclude, that 

the whole of the blood paffes through them very fre¬ 

quently. 
Thefe organs feparate the urine from the blood, to 

be afterwards evacuated without being applied to any 

purpofe ufeful to the animal. 
The kidneys are ahfolutely neceffary for the conti¬ 

nuance of the life of the animal; for it dies very fpe.e- 

dily when they become by difeafe unfit to perform 

their fun&ions : therefore the change which they pro¬ 

duce in the blood is a change neceffary for qualifying 

it to anfvver the purpofes for which it is intended. 
As the urine is immediately excreted, it is evident 

that the change which the kidneys perform is intended 

folely for the fake of the blood. It is not merely the 

abftra&ion.of a quantity of water and of falts, accu¬ 

mulated iri the blood, which thh kidney performs. A 

chemical change is certainly produced, either upon 

the whole blood, or at lead on fome important part.of 

it; for there are two fubffances found in the urine 

which do not exiff in the blood. Thefe two fubffances 

are urea and uric acid. They are formed, therefore, 

in the kidneys; and as they are thrown out, after being 

formed, without being applied to any ufeful purpofe, 

they are certainly not formed in the kidneys for their 

own fake. Some part of the blood, then, muff be de- 
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compofed in the kidney, and a new fubftance, or new Fundions 

fubffances, muff be formed; and the urea and uric acidof Aniniak 

muff be formed at the fame time, in confequence of the *~'-f 

combined a&ion of the affinities which produce the 

change on the blood ; and being ufelefs, they are 

thrown out, together with a quantity of water and 

falts, which, in all probability, were ufeful in bringing 

about the changes which take place in the arteries and 

in the kidneys, but which are no longer of any fervice 

after thefe changes are brought about. 

The changes operated upon the blood in the kidneys 

are hitherto altogether unknown; but they muff be im¬ 

portant. . 355 

Provided the method of analyfing animal fubffances Cutane*ur 

Were fo far perfe&ed as to admit of accurate conclu- vt^c^* 

ftons, confiderable light might be thrown upon this 

fubjedf, by analyfing with care a portion of blood from 

the emulgent vein and artery feparately, and afeertain- 

ing precifely in what particulars they differ from each 
other. 

15. Thus we have feen that the principal changes 

which the blood undergoes, as far at lead as we are at 

prefent acquainted with them, take place in the lungs, 

in the kidneys, and in the arteries. In the lungs, a 

quantity of water and carbonic acid gas is emitted from 

the blood, and in the kidney the urine is formed and 

feparated from it. There feems alfo to be fomething 

thrown out from the blood during its circulation in the 

arteries, at lead through thofe veffels which are near 

the furface of the body : For it is a fad!, that certain 

fubffances are conftantly emitted from the fkins of ani¬ 

mals. Thefe fubffances are known in general by the 

name of perfpirable matter or perfpiration. They have 

a great refemblance to what is emitted in the lungs; 

which renders it probable, that they are both owing 

to the fame caufe ; namely, to the decompofition pro¬ 

duced in the blood by the effedls of refpiration. They 

confiff chiefly of water in a date of vapour, carbon, and 

oil. ^ ■ 356 

The quantity of aqueous vapour differs very confi- Emit aqre- 

derably, according to circumffances. It has been (hewn ous vaP0urt 

to be greateft in hot weather, and in hot climates, and 

after great exercife ; and its relation to the quantity of 

urine has been long known. When the aqueous va¬ 

pour perfpired is great, the quantity of urine is fmall, 

and vice verfa. 
The moft accurate experiments on this matter that 

\vc have feen are thofe of Mr Cruikfhank. He put his 

hand into a glafs veffel, and luted its mouth at his wriff 

by means of a bladder. The interior furface of the 

veffel became gradually dim, and drops of water trick¬ 

led down. By keeping his hand in this manner for an 

hour, he collected 30 grains of a liquid, which poffeffed 

all the properties of pure water*. On repeating the * On Infiex- 

fame experiment at nine in the evening (thermometer/^f Per^h> 
62°), he colledfed only 12 grains. The mean of thefe'atton>¥* 

is 21 grains. But as the hand is more expofed than 

the trunk of the body, it is reafonable to fuppofe that 

the perfpiration from it is greater than that from the 

hand. L.et us therefore take.30 grains per hour as the 

mean ; and let us fuppofe, with Mr Cruikfhank, that 

the hand is ^th of the furface of the body. The per¬ 

fpiration in an hour would amount to 1800 grains, and 

in 24 hours to 43200 grains, or 7 pounds 6 ounces 

troy. 
He 
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Furdit ns He repeated the experiment again after hard exer- 

Animals.cjfe> and Colle£fe<l in an hour 48 grains of water *. He 

found alfo, that this aqueous vapour pervaded his ftoek- 

nthout difficulty ; and that it made its way thro1 

I ration, 
p. 70. 

\Jbid. p 

82. 

* On In fen- 
ftble Per [pi- ing WIIUOUi- uuiauuy # 

a fhamoy leather glove, and even through a leather 

boot, though in much finalier quantity than when the 

leg wanted that covering f. 
It is not difficult to fee why the quantity of watery 

vapour dimiuifhes with cold. When the furfaee of the 

body is expofed to a cold temperature, the capacity of 

the cutaneous veffels diminiihes, and confequently the 

quantity which flows through them miift decreafe. 
When the temperature, on the other hand, is much 

increafed, either by being expofed to a: hot atmofphere, 

or by violent exercife, the perfpired vapour not only m- 

creafes in quantity, but even appears in a liquid form. 

357 
Carbon, 

This is known by the name of faveat. In what man¬ 

ner fvveat is produced, is not at prefent known ; but we 

can fee a very important fervice which it performs to 

the animal. 
No fooner is it thrown upon the furfaee of the fkin 

than it begins to evaporate. # But the change into va¬ 

pour requires heat ; accordingly a quantity of heat is 

abforbed, and the temperature of the animal is lowered. * 

This is the reafon that animals can endure to remain for 

fome time in a much higher temperature without injury 

than could have been fuppofed. 
- The experiments of Tillet, and the (till more deci- 

five experiments of Fordyce and his afiociates,'are well- 

known. Thefe gentlemen remained a coufiderable timet 

in a temperature exceeding the boiling point of water.. 

Befides water, it cannot be doubted that carbon is 

alfo emitted from the fkin ; but in what date, the ex¬ 

periments hitherto made do not enable us to decide. 

Mr Cruikfhank found, that the air of the glafs veflel in 

which his hand and foot had been confined for an hour, 

contained carbonic acid gas ; for a candle burned dim¬ 

ly in it, and it rendered lime-water turbid *. And 

Mr Jurine found, that air which had remained for fome 

time in contact with the fkin, confided almod entirely 

f Enc.Mrth.of carbonic acid gas f. The fame cenclufion may be 
Met. i. p, jjrawn from the experiments of Ingenhoufz and Mil¬ 

ly 
Now it is evident, that the carbonic acid gas which 

appeared during Mr Cruikfhank’s experiment, did not 

previoufly exifl in the glafs veffiel ; confequently it mud 
have either been tra-nfmitted’ready formed through the 

fkin, or formed during the experiment by the abforp- 

tion of oxygen gas, and the confequent emiffion of car¬ 

bonic acid gas. The experiments of Mr Jurine do not 

allow us to fu.ppofe the flrd of thefe to be true ; for 

he found, that the quantity of air allowed to remain in 

con tad with the fkin did not increafe. Confequently 

the appearance of the carbonic acid gas mud be owing, 

either to the emiffion of carbon, which forms carbonic 

acid gas by combining with the oxygen gas of the air, 

or to the abforption of oxygen gas, and the fubfeqncnt 

emiffion of carbonic acid gas ; precifely in the fame 

manner, and for the fame reafon, that thefe fuhdances 

are emitted by the lungs. The lad is the more pro¬ 

bable opinion ; but the experiments hitherto made do 

not enable us to decide. 
358 Befides water and carbon, or carbonic acid gas, the 

matter. °* ^fkin emits alfo a particular odorous fubftance. That 
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every animal has a peculiar fmell, is well known : the Fundions 

dog can difeover his mader, and even trace him to aof Animab; 

didance by the feent. A dog, chained fome hours 

after his mader had fet out on a journey of fome hundred 

miles, followed his footdepsby the fmell, and found him 
011 the third day in the midd of a crowd*. But it is need- * Cruft- 

lefs to multiply inflances of this fa£, they arc too welLA™^*^- 
known to every one. Now this fmell mud be owingP 93* 

to fome peculiar matter which is condantly emitted ; 

and this matter mud differ fomewhat either in quantity 

or fome other property, as we fee that the dog eafily 

didinguiihes the individual by means of it. Mr Cruik- 

fhank lias made it probable that this matter is an oily 

fuhdance,; or at lead that there is an oily fubdance 

emitted by the fkin. He wore repeatedly, night and 

day for a month, the fame ved of fleecy hofiery during 

* Ibid. p. 

70 ar.d Si. 

515 
\ Ibid. p, 

511. 

the hotted part of the fummer. At the end of this 

time he always four d an oily fuhdance accumulated in 

coniiderable maffes on the nap of the inner furfaee of> 

the ved, in the form of black tears. When rubbed on 

paper, it makes it tranfparent, and hardens on it like 

greaie. It burns with a white flame, and leaves behind 

it a charry refiduum f. f Ibid. p. 

It has been luppofed that the fit in lias the property 9^ 

of abforbing motfture from the air ; but this opinion lias 

not been confirmed by experiments, but rather the 

contrary. . # 35<? 
The chief arguments in favour of the abforption of whether 

the fkin, have been drawn from the quantity of moidure the fkin ab- 

difeharged by urine being, in fome cafes, not only great- moi~ 

er than the whole drink of the patient, but even than Uure* 

the whole of his drink and food. But it ought to be 

remembered that, in diabetes, the difeafe here alluded 

to, the weight of the body is continually diminifhing, 

and therefore part of it mud be condantly thrown off. 

Befides, it is fcarcely poffible in that difeafe to get an 

accurate account of the food fwallowed by the patients; 

and in thofe cafes where very accurate accounts have 

been kept, and where deception was not fo much prac- 

tifed, the urine wras found not to exceed the quantity of 
drink *. In a cafe of diabetes, related with much accn-* See Kcfo 
racy by Dr Gerard, the patient was bathed regularly °n Diabetes 

during the*early part of the difeafe in warm water, and 

afterwards in cold water ; he was weighed before and 

after bathing, and no fenlihle difference was ever found 
in his weight j*. Confequently, in that cafe, the quan-j. ;r 

tity abforbed, if any, mud have been very fmall. 75. 
It is well known, that third is much alleviated by 

cold bathing. By this plan, Captain Bligh kept his 

men cool and in good health din ing their very extraor¬ 

dinary voyage acrofs the South Sea. This has been 

confidered as owing to the abforption of water by the 

fkin. But Dr Currie had a patient who was wading 

fad for want of nourifhment, a tumor in the cefophagua 

preventing the poffibility of taking food, and whofe 

third was always alleviated by bathing ; yet no fenfible 

increafe of weight, but rather the contrary, w-as per¬ 

ceived after bathing. It does not appear, then, that in 

either of thefe cafes water was abforbed. 
Farther, Seguiu lias (hewn that the fkin does not ab« 

forb water during bathing, by a dill more complete ex¬ 

periment : Fie didblvcd fome mercurial fait in water, 

and found that the mercury produced no efTedl upon a 

perfon that bathed in the water, provided no part of 
the. 



6o8 
Fun&ionH 
of Animals, 

360 

Or any 
other fnb- 
Ilance. 

* Phil. 
Mag. vi. 
95- 

Animal SUBSTANCES. 
the cuticle was injured ; but upon rubbing off a por- the formation of blood, 
tion of the cuticle, the mercurial folution was abforbed, 

and the efie&s of the mercury became evident upon the 

body. Hence it follows irrefiftibly, that water, at lead 

in the date of water, is not abforbed by the Hein when 

the body is plunged into it, unlefs the cuticle be fird 
removed. 

This may perhaps be confidered as a complete proof 

that no ftich thing as abforption is performed by the 

fkin ; and that therefore the appearance of carbonic 

acid gas, which takes place when air is confined around 

the fkin, muft be owing to the emiffion of carbon. But 

it ought to be confidered, that although the fkin can¬ 

not abforb water, this is no proof that it cannot abforb 

Other fubdances; particularly, that it cannot abforb 

oxygen gas, which is very different from water. It is 

well known, that water will not pafs through bladders, 

at lead for fume time; yet Dr Priedly found that vein- 

ous blood acquired the colour of arterial blood from 

oxygen gas, as readily when thefe fubdances were fepa- 

rated by a bladder as when they were in a&uai coutadl. 

He found, too, that when gafes were confined in blad¬ 

ders, they gradually lod their properties. It is clear 

from thefe fa&s, that oxygen gas can pervade bladders ; 

and if it can pervade them, why may it not alfo per¬ 

vade the cuticle ? Nay, farther, we know from the ex¬ 

periments of Cruikfhank, that the vapour perfpired paffes 

through leather, even when prepared fo as to keep out 

moidure, at lead for a certain time. It is pofiible, then, 

that water, when in the date of vapour, or when dif- 

folved in air, may be abforbed, although water, while in 

the date of water, may be Incapable of pervading the 

cuticle. The experiments, then, which have hitherto 

at lead been made upon the abforption of the fkin, are 

altogether infufficient to prove that air and vapour can¬ 

not pervade the cuticle ; provided at lead there be any 

fadls to render the contrary fuppofition probable. 

Now that there are fuch fadls cannot be denied. We 

fhall not indeed produce the experiment of Van Mons 

as a fa& of that kind, becaufe it is liable to objections, 

and at bed is very undecifive. Having a patient under 

his care who, from a wound in the throat, was inca¬ 

pable for feveral days of taking any nouriffiment, he 

kept him alive during that time, by applying to the 

fkin in different parts of the body, feveral times a day, 

a fponge dipt in wine or drong foup *. A fad men¬ 

tioned by Dr Watfon is much more important, and 

much more decifive. A lad at Newmarket, who had 

been almod darved in order to bring him down to fuch 

a weight as would qualify him for running a horfe race, 

was weighed in the morning of the race day ; lie was 

weighed again juft before the race began, and was found 

to have gained 30 ounces of weight fince the morning; 

yet in the interval he had only taken a fingle glafs of 

wine. Here abforption inuft have taken place, either 

by the fkin, or lungs, or both. The difficulties in ei¬ 

ther cafe are the fame ; and whatever renders abforp¬ 

tion by one probable, will equally drengthen the pro¬ 

bability that abforption takes place by the other (r),- 

16. We have now feen the procefs of digedion, and 

Part n. 
as far at lead as ive are ac- Fw&ion* 

quaintid with it. But to what purpofes is this blood of 

employed, which is formed with fo much care, and for ' 

the formation of which fo great an apparatus has been Blood fup- 
provided? It anfwers two purpofes. The parts of Ties the 

which the body is compofed, bones, mufclcs, ligaments,vvafte 

membranes, See. are continually changing. In youth,Lhe ^em* 
they are increafmg in fize and ftrengtb, and in mature 

age they are continually a&ing, and confequently con¬ 

tinually liable to wade and decay. They are often ex~ 

pofed to accidents, which render them unfit for per¬ 

forming their various fun&ions ; and even when no 

fuch accident happens, it feems necefTary for the health 

of the fydem that they fhould be every now and then 

renewed. Materials therefore mud be provided for re¬ 

pairing, increafing, or renewing all the various organs- 

of the body. Phofphat of lime and gelatine for the’ 

bones, fibrina for the mufcles, albumen for the carti¬ 

lages and membranes, See. Accordingly all thefe fub¬ 

dances are laid up in the blood; and they are drawn 

from that fluid as from a dorehoufe whenever they are 

requiied. The procefs by*which the different parts of' 

the blood are made part of the various organs of the 
body is called affimilation. 

Over the nature of affimilation the thicked darknefs ^flimila- 
dill hangs; there is no key to explain it, nothing totion. 

lead us to the knowledge of the indruments employed. 

Fa&s, however, have been accumulated in fufficient 

numbers to put the exidence-of the procefs beyond the 

reach of doubt. The healing, indeed, of every fraftured 

bone, and every wound of the body, is a proof of its 

exidence, and an indance of its a6lion. 
3*3 

Every organ employed in affimilation has a peculiar Every affi- 
office ; and it always performs this office whenever it dilating 

has materials to a£ upon, even when the performance Pro" 

of it is contrary to the intered of the animal Thus^1^ a pe~ 

the domach always converts food into chyme, even change, 
when the food is of fuch a nature that the procefs of 

digedion will be retarded rather than promoted by the 

change. If warm milk, for indance, or warm blood, 

be thrown into the domacli, they are always decompo- 

fed by that organ, and converted into chyme ; .yet thefe 

fubdances are much more nearly affimilated to the ani¬ 

mal before the adfion of the domach than after it. The 

fame thing happens when we eat animal food. , 

On the other hand, a fubdance introduced into an or- ^nd no 
gan employed in affimilation, if it has undergone pre- other 

eifely the change which that organ is fitted to produce, change- 

is not adted upon by that organ, but palled on unaltered, 

to the next afiimilating organ. Thus it is the office of 

the intedinqs to convert chyme into chyle. According¬ 

ly, whenever chyme is introduced into the intedines, 

they perforin their office, and produce the ufual change ; 

but if chyle itfelf be introduced into the intedines, it is 

abforbed by the ladleals without alteration. The expe¬ 

riment, indeed, has not been tried with true chyle, be¬ 

caufe it is fcarce pofiible to procure it in fufficient 

quantity ; but when milk, which refembles chyle pretty 

accurately, is thrown into the jejunum, it is abforbed 

unchanged by the ladteals *. * Fordyoecn 
Agam, Digejlionf p* 

189. 

(r) The Abbe Fontana alfo found, after walking in moid air for an hour or two, he returned home fome 

ounces heavier than he went out, notwithdanding he had fuffered confiderable evacuation from a brifk purge 

purpofely taken for the experiment. This inercafe, indeed, might be partly accounted for by thfc abforption of 

moifture by his clothes. 
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Functions Again, the office of the blood veffels, as affimilating 

if Animals.orgail3> [s to convert chyle into blood. Chyle, accord- 

■ - * ingly, cannot be introduced into the arteries without 

undergoing that change ; but blood may be introduced 

from another animal without any injury, and confe- 

quently without undergoing any change. This expe¬ 

riment was firft made by Lower, and it has fince been I very often repeated. 
Alfo, if a piece of frefh mufcular flefh be applied to 

the mufcle of an animal, they adhere and incorporate 

without any change, as has been Efficiently eftablifhed 

by the experiments of Mr J. Hunter. And Bukina 

has afeertained, that frefh bone may, in the fame man¬ 

ner, be engrafted on the bones of animals of the fame 

f Phil. or of different fpecics f. 

Mag.vu In fhort, it feems to hold, at leafl as far as expen¬ 

se* meuts have hitherto been made, that foreign fubftances 

. may be incorporated with thofe of the body, provided 

they be preeifely of the fame kind with thofe to which 

they are added, whether fluid or folid. Thus chyle 

may be mixed with chyle, blood with blood, mufcle 

with mufcle, and bone with bone. The experiment 

has not been extended to the other animal fubftances, 

the nerves, for inftance ; but it is extremely* probable 

that it would hold with refpe£i to them alfo. 

On the other hand, when fubftances are introduced 

into any part of the body which are not the fame with 

that part, nor the fame with the fubftance upon which 

that part afts; provided they cannot be thrown out 

readily, they deftroy the part, and perhaps even the ani¬ 

mal. Thus foreign fubftances introduced into the blood 

very foon prove fatal ; and introduced into wounds of 

365 the flefh or bones, they prevent thefe parts from healing. 

Their Although the different*affimilating organs have the 
power li- power of changing certain fubftances intoothers, and 

Imited. of throwing out the ufelefs ingredients, yet this power 

is not abfolute, even when the fubftances on which they 

a& are proper for undergoing the change which the 

organs produce. Thus the ftomach converts food 

into chyme, the inteftines chyme into chyle, and the 

fubftances which have not been converted into chyle 

are thrown out of the body. If there happen to be 

prefent in the ftomach and inteftines any fubftance 

which, though incapable of undergoing the changes, at 

leaft, by the a&ion of the ftomach and inteftines, yet 

has a ftrong affinity, either for the whole chyme and 

chyle, or for fome particular part of it, and no affinity 

for the fubftances which are thrown out, that fubftance 

paffes along with the chyle, and in many cafes con¬ 

tinues to remain chemically combined with the fubftance 

to which it is united in the ftomach, even after that 

fubftance has been completely affimilated, and made a 

part of the body of the animal. Thus there is a ftrong 

affinity between the colouring matter of madder and 

. phofphat of lime. Accordingly, when madder is taken 

into the ftomach, it combines with the phofphat of 

lime of the food, paffes with it through the lafteals and 

blood veffels, and is depofited with it in the bones, as 

was proved by the experiments of Duhamel. In the 

fame manner mufk, indigo, &c. when taken into the 

ftomach, make their way into many of the fecretions. 

Thefe fa£s ffievv us, that affimilation is a chemical 

procefs from beginning to end ; that all the changes are 

produced according to the laws of chemiftry; and that 

we can even derange the regularity of the procefs by 

Suppl, Vox*. II. Part II. 
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introducing fubftances whofc mutual affinities are too Fun A ions 

ftrong for the organs to overcome. of Animal*. 

It cannot be denied, then, that the affimilation of ^^^66* * 
food confifts merely in a certain number of chemical Aflimiia- 

decompolitions which that food undergoes, and thedonache- 

confequent formation of certain new compounds. But^5a* pro" 

are the agents employed in affimilation merely chemical " \^ 

agents? We cannot produce any thing like thefe But the 
changes on the food out of the body* and therefore vveagent not 

muft allow that they are the confequence of the attionciiem*cal* 

of the animal organs. But this action, it may be faid, 

is merely the fecretion of particular juices, which have 

the property of inducing the wifhed-for change upon 

the food ; and this very change would be produced out 

of the body, provided we could procure thefe fubftances, 

and apply them in proper quantity to the food. If 

this fuppofition be true, the fpecific adtion of the veffels 

confifts in the fecretion of certain fubftances; eonfe- 

quently the caufe of this fecretion is the real agent in af¬ 

fimilation. Now, can the caufe of this fecretion be flievvn 

to be merely a chemical agent ? Certainly not. For in 

the ftomach, where only this fecretion can be (hewn to 

exift, it is not always the fame, but varies according to 

circumftances. Thus eagles at firft cannot digeft grain, 

but they may be brought to do it by perfifting in. ma¬ 

king them ufe it as food. On the contrary, a lamb 

cannot at fir ft digeft animal food, but habit will alfo 

give it this power. In this cafe, it is evident that the 

gaftric juice changes according to circumftances. Now 

this is fo far from being a cafe of a chemical law, that 

it is abfolutely incompatible with every fuch law. The 

agent in affimilation, then, is not a chemical agent, but 

one which a&s upon different principles. It is true, in¬ 

deed, that every flep in the procefs is chemical; but the 

agent which regulates thefe chemical precedes, which 

prevents them from a&ing, except in particular circuni- 

ftances and on particular fubftances, and modifies this 

a&ion according to circumftances, is not a mere chemical 

agent, but endowed with very different properties. 

The prefence and power of this agent will be ftill 

more evident, if we confider the immunity of the fto¬ 

mach of the living animal during the procefs of di- 

geftion. The ftomach of animals is as fit for food as 

any other fubftance. The gaftric juice, therefore, muft 

have the fame power of a&ing on it, and of decompo- 

fing it, that it has of aefing on other fubftances ; yet it 

is well known that the ftomach 1*9 not aftefted by di- 

geftion while the animal retains life ; though, as Mr 

Hunter afeertained, the very gaftric juice which the 

living ftomach fecrets often diffolves the ftomach itfelf 

after death. Now what is the power which prevent* 

the gaftric juice from a£liiig on the ftomach during 

life ? Certainly neither a chemical nor mechanical 

agent, for thefe agents muft ftill retain the fame power 

after death. We muft, then, of neceffity conclude, 

that there exifts in the animal an agent very different 

from chemical and mechanical powers, fince it controuls 

thefe powers according to its pieafure. Thefe powers 

therefore in the living body are merely the fervants of 

this fuperior agent, which direfts them fo as to accom- 

plifh always one particular end. This agent feems to 

regulate the chemical powers, chiefly by bringing only 

certain fubftances together which are to be decompofed, 

and by keeping at a diftance thofe fubftances which 

would interfere with, or diminifh, or fpoil the produ6l, or 

4 H injure 
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Fur.&ions Injure the organ. And we fee that this feparation is al- 
of Animals ways attended to even when the fubftances are apparently. 

-mixed together. For -the very fame produds are not 

obtained which would be obtained by mixing the fame 

fubftances together out of the body that are produced 

by mixing them in the body ; confequently all the fub¬ 

ftances are not left at full liberty to obey the laws of 

their mutual affinities. The fuperior agent, however, 

is not able to exercife an-unlimited authority over the 

chemical powers ; fonntimes they are too ftrong for it.: 

fome fubftances accordingly, as madder, make their 

way into the fyftem ; while others, as arfenic, decom- 

pofe and deftroy the organs of the body themfelves. 
But it is not in digeftion alone that this fuperior 

agent makes the moft wonderful difplay of its power ; 

it is in the haft part of affimilation that our admiration 

is moft powerfully excited. How comes, it that .the 
preciie fubftances wanted are always carried to every 

organ of the body ? How' comes it that fibrina is al¬ 

ways regularly depofited in the mufcles, aild phofpliat 

of lime in the bones ? And what is ftill more unac¬ 
countable, how comes it that prodigious quantities of 

fome one particular fubftance are formed and carried to 

a particular place in order to fupply new wants which 

did not before exift ? A bone, for example, becomes 

difeafed and unfit for the ufe of the animal ; a new bone 

therefore is formed in its place, and the old one is car¬ 

ried off by the abforbents. In order to form this new 

bone, large quantities of phofphat of lime are depofited 

in a place where the fame quantity was not before ne- 

ceffary. Now, who informs this agent that an unufual 

quantity of phofphat of lime is neceffavy, and that it 

mult be carried to that particular place ? Or granting, 

as is moft probable, that the phofpliat of lime of the 

old bone is partly employed for this purpofe, wdio 

taught this agent that the old bone muff be carried off, 

new modelled, and depofited, and affimilated anew ? The 

fame wonders take place during the healing of every 

wound, and the renewing of every difeafed part. 

Thefe operations are incompatible with the fuppo- 

fition that the body of animals is a mere chemical 

and mechanical machine ; and demonftrate the prefence 

of fome agent beiides, which ads according to very 

different laws. 
But neither in this cafe is the power of this agent 

' over the chemical agents, which are employed, abfolute. 

We may prevent a fractured bone from healing by gi¬ 

ving the patient large quantities of acids. And unl.efs 

the materials for the new wanted fubftances be fupplied 

by the food, they cannot, in many cafes, be formed at 

all. Thus the canary bird cannot complete her eggs 

unlefs fhe be furnifhed with lime. 
It is evident that the fupreme agent of the animal 

body, whatever that agent may be, ads according to 

fixed laws ; and that when thefe laws are oppofed by 

thofe which are more powerful, it cannot overcome 

them. Thefe laws clearly indicate defign ; and the 

agent has the power of modifying them fomewhat ac¬ 

cording to circumftances. Thus more phofphat of lime 

is fent to a limb which requires a new bone, and more 

lime than ufual is taken into the fyftem when the hen 

is laying eggs. Defign and contingency are confidered 

by us as infallible marks of confcioufnefs and intelli¬ 

gence. That they are infallible marks of the agency 

of mind is certain : but that they are in all cafes the 

proofs of immediate confcioufnefs and intelligence, as 

Part II. 
the Stahlians fuppofed, cannot be affirmed with outrun- Functions 

ning into inconfiftencies. For we ourfelves are notof Animal» 

confeious of thofe operations which take place during. 

affimilation. 
To fay that a being can ad with defign without in¬ 

telligence, we allow to be a flat contradiction, becaufe* 

defign always implies intelligence. There muft there¬ 

fore be intelligence fomewhere. But may not this in¬ 

telligence exift, not in the agent, but in the being who 

formed the agent ? and may not the whole of the de¬ 

fign belong in reality to that being? 368 
May not this agent, then, be material, and may not Nor mate* 

the whole of affimilation be performed by mere mat-rial, 

ter, ading according to laws given it by its maker ? 

We anfwcr, that what is called matter, or the fubftances 

enumerated in the firft part of Chemistry (Suppl.) ad 

always according to certain attradions and repulfions, 

which are known by the name of mechanical and che¬ 

mical laws. 
The phenomena of affimilation are fo far from being 

cafes of thefe laws, that they are abfolutely inconfiftent 

with them, and contrary to them ; confequently the 

agent which prefides over affimilation is not matter. 

Concerning the nature of this fubftance it is not the 

bufinefs of this article to inquire ; but as it poffeffes 

properties different from matter, and ads according to 

very different laws, it would be an abufe of terms to 

call it matter. 3^9 

We fbould give it the name of mind, were it not that A.nin7al 

metaphyficians have chofen to confider intelligence asPnRC1Pej 

the effence of‘mind; whereas this fubftance may be 

conceived to ad, and really does ad, without intelli¬ 

gence. There is no reafon, however, to fuppofe, with 

fome, that there are two fubftances in animals : onepof- 

feffed of confcioufnefs as its efferce, and therefore called 

mind or foul in man ; another, deftitute of confcioufnefs, 

called the living principle, Stc. employed in performing 

the different fundions of affimilation, abforption, &c. 

It is much more reafonable to fuppofe, that in every ani¬ 

mal and vegetable there is a peculiar fubftance, dif¬ 

ferent from matter, to which their peculiar properties 

are owing; that this fubftance is different in every 

fpecies of animal and vegetable ; that it is capable of 

ading according to certain fixed laws which have been 

impofed upon it by its Creator, and that thefe laws are 

of fucli a nature that it ads in fubfervience to a parti¬ 

cular end ; that this fubftance in plants is probably 

deftitute of intelligence ; that in man and other animals 

it poffeffes intelligence to a certain extent, but that this 

intelligence is not effential to its exiflence nor to its ac¬ 

tivity ; that it may be deprived of intelligence alto¬ 

gether, and afterwards recover it without altering its na¬ 

ture. Phyfiologifls have given it the name of living 

principle, becaufe its prefence conftitutes life. Perhaps 

it would be proper to diftinguifh that of animals by the 

name of animal principle. Upon what the intelligence 

of the animal principle depends, it is impoffible to fay ; 

but it is evidently conneded with the ftate of the brain. - 

During a trance, or an apopledic fit, it has often been 

loft for a time, and afterwards recovered. 37° . 
17. Befides affimilation, the blood is alfo employed ecreuon 

in forming all the different fecretions which are neceffa- 

ry for the purpofes of the animal economy. Thefe 

have been enumerated in the laft chapter. The pro- 

cefs is fimilar to that of affimilation, and undoubtedly 

the agents in both cafes are the fame ; but we are 
equally 
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Chap IV. Animal SU 
Oecompofi-equally ignorant of the precife manner .n which fecre- 

Mon of Ani t;on is performed as we are of afiimilation. 
nsal Sub- jg_ After thefe fun&ions have gone on for a certain 

ftance?' time,' which is longer or ihorter according to the nature 
of the animal, the body gradually decays, at laft all its 

Animals at fun£tions ceafe completely, and the animal dies. e 
length die, caufe 0f tl,js muft appear very extraordinary, when we 
and why. confider the ower which the animal has of renewing 

decayed parts ; for it cannot be doubted that death 

proceeds, in mod cafes at leaft, from the body becoming 

incapable of performing its fun&on. But if we con- 

fider that this power is limited, and that it mull ceale 
altogether, when thofe parts of the fyftem begin to de¬ 
cay which are employed in preparing materials tor fu¬ 

ture afiimilation, our furprife will, in lome meafure, 

ceafe. It is in thefe parts, in the organs of digeition 

and afiimilation accordingly, that this decay ufually 

proves fatal. The decay in other parts deftroys l.te 

only when the waile is fo rapid that it does not admit 

of repair. _ , 
What the reafon is that the decay of the organs 

caufes death, or, which is the fame thing, cauies the 

living principle either to ceafe to aft, or to leave the 
body altogether, it is perfe&ly impqfnble to fay, be¬ 

cause we know too little of the nature of the living 

principle, and of the manner in which it is connected 

vvhh the body. The laft is evidently above the human 
undemanding, but many of the properties of the living 

principle have been difcovered *, and were the fads al¬ 

ready known properly arranged,# and fuch general con- 

clufions drawn from them as therr connexion with each 

other fully warrant, a degree of light would be thrown 

upon the animal economy which thofe, who have not 

attended to the fubjeft, are not aware oh 
. No fooner is the animal dead, than the chemical and 
mechanical agents, which were formerly fervants, ufurp 

the fupreme power, and foon decompofe and deftroy 

that very body which had been in a great meafure 

reared by their means. But the changes which take 
place upon animal bodies after death, are too important, 
and too intimately conneded with the fubjed of this 

article to be paffed over (lightly. They (hall therefore 

form the fubjed of the next chapter. 

B STANCES. n 
every place, affeding the-bodies of living animals after 
the manner of a ferment, capable of altering the fluids. maj gub_ 

this fmell is correded, and as it were confined by ara-ftances. 
monia. When the latter is volatilized, the putrefac- -—v-J. 

tive procefs becomes adive a fecond time, and the lub- 

(lance fuddenly fwells up, becomes tilled with bubbles 

of air, and foon after fubfides again. Its colour chan¬ 

ges, the fibrous texture of the flefh being then fcarcety* 

diftinguiftiable ; and the whole is changed into a foft, 

brown, or greenifh matter, of the confidence of a poul¬ 

tice, whole fmell is faint, naufeous, and very adive on 
the bodies of animals. The odorant principle gradually 

lofes its force ; the fluid portion of the flefli aflumes a 
kind of confidence, its colour becomes deeper, and it is 

finally reduced into a friable matter, rather delrquef- 

cent, which being rubbed between the fingers, breaks 

into a coarfe powder like earth. This is the tad date 

obferved in the putrefadion of animal fubftances; they 

do not arrive at this term but at the end of a confider- 

able time f. . t Fourcr*yr 
In carcafes buried in the earth, putrefadion takes m 

place much more (lowly ; but it is fiercely poflibte to Buried in 
obferve its progrefs with accuracy. The abdomen is the eart • 

gradually dilated with elaft'c fluids which make their 

appearance in it, and at lad it burfts and difchaiges a 
horribly fetid and noxious gas ; at the fame time a 

dark coloured liquid flows out. If the earth be very 
dry, and the beat confiderable, the moifture is often ab- 

forbed fo rapidly, that the carcafe, indead of Putrefy- 
ing, dries, and is transformed into what is called a 

mummy. , , r 
Such are the phenomena when dead bodies are When ac- 

to putrefy feparately. But when great numbers o etlicn 

carcafes are crowded together in one place, and are io 
abundant as to exclude the action of external air, and 

other foreign agents, their decompofltion is entirely the 

confequcnce of the reciprocal a&ion of their ingre¬ 

dients themfelves upon each other, and the refult is very 

different. The body is not entirely diflipated^ or con¬ 

verted into mould, but all the foft parts are round di- 

minithed remarkably in fjze, and converted into a Pecllr 

liar faponaceous matter. This Angular change was fird 

accurately obferved in the year 1786. . . Converted 

The burial ground of the Innocents m Pans having & f - 
. l in itc neicrhour- 

Chap. IV. Of the Decomposition of Ani¬ 

mal Substances. 

*37* All the foft and the liquid parts of animals, when 
JDecompo- f d t0 a rooderate temperature of fixty-five deg. ees 

S tub-or more, pafs with more or lefs rapidity through the 

fiances ex- following changes. Their colour becomes palci, and 
pofed to the;r confidence diminifhes ; if it be a folid part, luch as 
the air. jt f0ftens, and a ferous matter fweats out, whole 

-colour quickly changes; the texture of the part becomes 
relaxed, and its organization deftroyed; 't acquii ts a am 

•difaereeable fmell; the fubftance gradually links down, 

and is diminifhed in bulk ; its fmell becomes ftrongcr and 

ammoniacal. If the fubjeft be contained in a dole veflei, 

the progrefs of putrefadion, at this flags, feems to 

flacktn ; no other fmell but that ot a pungent alkali is 

perceived ; the matter effervefees with acids, and con¬ 

certs fyn.p of violets to a green. But it the communi¬ 
cation with the air be admitted, the urinous exhalation 

is diflipatefl, and a peculiar putrid fmell is Ipread around 

with a kind of impetuofity; a fmelfof the moll insup¬ 

portable kind, which lafts a longtime, and pervades 

mo 17U..U. 6.w-— - — , . . , ® into a hi to 
become noxious to thofe who lived in its neigbour- Decomc uu7i.iui.ia lu uiuic ...aw --- <-» naceous 
hood, on account of the difagrecable and hurtful odour matter, 

which it exhaled, it was found neceflary to remove the 

carcafes to another place. It had been ufual to dig 

verv large pits in that burial ground, and to fill them 

with the carcafes of the poorer fort of people, each in 

its proper bier; and when they were quite full, to-cover 

them with about afoot depth of earih, and to^dig ano- 

ther fimilar pit, and fill it in the fame manner. Aach pit 
held between 1000 and 1500 dead bodies’: It was 111 re¬ 

moving the bodies from thefe pits that this faponaceous 

fubftance was found. The grave-diggers had alcer- 

tained, by long experience, that about thirty years 

were required before all the bodies had undergone this 
change in its full extent *. Every part if ^e body*W^ 

acquired the properties of this fubftance. i he m- ^ 

ttdines and viicera of the thorax had completely oil- 

appeared ; but what is Angular enough, the brain had 

lod but little of its fize or appearance, though it was 

alfo converted into the lame lubd mce. ’ r f Its proper* 
This faponaceous matter was of a white colour, lott ^ 

and undtuous to the touch, and melted, when heated, 

4 II a llke 
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like tallow. It exhibited all the properties of a foapy 

containing, however, an excels of fatty matter. Four- 

croy, who analyfed it, found that it was compofed of a 

fatty matter combined with ammonia, ahd that it coin 

tained alfo fume phofphat of lime and ammonia. Di¬ 

luted acids decompofed it, and feparated the fatty mat¬ 

ter: alkalies and lime, on the other hand, drove off the 

ammonia. When expofed to the air, it gradually loft 

its white colour ; the ammonia) in a great meafure, eva¬ 

porated, and what remained had fornething of the ap¬ 

pearance of wax. It abforbed water with great avi¬ 

dity, and did not part with it readily. Its white colour 

was owing to the prefence of that liquid. The 6ily 

rhatter, when feparated by means of a diluted acid, was 

concrete, and of a white colour, owing to the mixture 

t)f a quantity of water. When dried, it acquires a 

greyifh brown colour, a lamellar and cryftalline texture, 

like that of fpermaceti; but if it has been rapidly dried 

it afiiimes the appearance of wax. It melts, when heat¬ 

ed, to 1269; when properly purified, by palling it 

through a linen cloth while fluid, it has fcarcely any 

fmell. Alcohol does not a6l upon it while cold, but 

at the temperature of i 20° it diffolves it : when the fo- 

lution cools, the fatty matter precipitates, and forms a 

gritty mafs. With alkalies it forms a foap ; and when 

let on lire it burns precifely like oil or fat, only that it 
exhales a more unpleafant odour f. 

Mr Smith Gibbes found the fame fubftance in the 

pit into which animal matters are thrown at Oxford af- 

Part II. 
ter difledfion. A fmall ftream of water conllantly pafies Decompo- 

through this pit; a circumftance which induced him tori?i°r> rf A. 
try whether animal mufcle expofed to the a&ion of ani™|lr Sllb" 
running ftream underwent the fame change. The expe- * ar‘CC9^ 

riment fucceeded completely : he attempted, in confe- 

quence, to render this fubftance, to which he gave the 

name of fpermaceti, ufeful in thofe manufa&ures which 

required tallow ; but the fetid odour which it conftant- 

ly exhales was an infurmountable objection. Attempts 

were indeed made to get over it ; but as we do not hear 

that Mr Smith Gibbes’s fpermaceti has been introduced 

into any manufacture, we have reafon to conclude that 
none of thefe attempts fucceeded £. J Phil. 

Such are the phenomena of putrefadlion, as far as Tranf-*794> 

they are at prefent known to chemifts. Any attemptand X29S* 

to explain the manner in which thefe changes take Theory of 
place, would be exceedingly imperfed indeed ; not only putrefac- 

becaufe we are ignorant of the ftrength of the affinitiest?on im' 

of the different elementary parts of animal bodies for***^* 

each other, but becaufe we do not even know the man- 

tier in which thefe elements are combined, and confe- 

quently we cannot know by what particular forces thefe 

compounds are deftroyed. We know only that a cer¬ 

tain degree of heat, and the prefence of moifture, are in 

all cafes necefFary for the putrefa&ive procefs ; for ani¬ 

mal bodies may be kept almofl any length of time, 

without decompofition, at the freezing temperature ; 

and when dried quickly, and kept in that ftate, they 
undergo no farther change. 

Part III. Of DYEING. 

TV/Tankjnd have in all periods of fociety manifefted a 
fondnefs for beautiful and gaudy colours. Naked 

favages at firfl: applied them to their lkin. This was 

the cafe with the Britons, and with the Guals, too, in 

the time of Caefar ; it is even (till the practice in the 

South Sea ifiands, and many parts of America. When 

mankind had advanced fo far towards civilization as to 

wear garments, they naturally, transferred to them the 

colours which they admired. Hence the origin of dye¬ 

ing ; which is of fuch antiquity, that it precedes the 

earlieft records left us by profane authors. We fee from 

the book of Genefis the great progrefs which it had 

made in the time of the patriarchs. 

Origin of Dyeing feems to have originated in India, and to 
djeing. have fpread gradually from that country to the weft. 

The Indians were the inventors of the method of dye¬ 

ing cotton and linen, which was not underftood in Eu¬ 

rope before the conquefts of Alexander the Great. The 

Phenicians excelled in the art at a very early period. 

It was from them that the Jews purchased all the dyed 

Huffs deferibed in Exodus. The Phenician dyers feem 

to have confined their art to wool: filk was unknown 

to them, and linen was ufually worn white. From 

them the art of dyeing paffed to the Greeks and Ro¬ 
mans. 

During the fifth century, the Weftern Empire was 

overturned by the northern nations, and with it the arts 

and fciences, which had flourifhed under the protection 

of the Romans, difappeared. A feu' of the arts, in¬ 

deed, were prtferved in Italy, but they were obfeured 

and degraded. By degrees, however, a fpirit of in- 

duftry began to revive in that country. .Florence, Ge¬ 

noa, and Venice, becoming rich commercial cities, car¬ 

ried on a confiderable intercourfe with the Grecian em¬ 

pire, where many of the arts had been preferved. This 

intercourfe was much increafed by the crufades. The 

Italian cities became rich and powerful: the arts which 

diftinguifh civilized nations were cultivated with emula¬ 

tion, and dyeing, among others, was rapidly improved. 3$0 

In the year 1429, the firfl treatife 'on dyeing made Its progrefs 

its appearance at Venice, under the name of Moriegolain modern 
del arte de tentari. Giovanne Ventura Rofetta colleCt-Europe, 

ed, with great induftry, all the proceffes employed by 

the dyers of his time, and publifhed them in 1548, un¬ 

der the title of Pliclho For many years dyeing was * Berth oUtt 
almoll exciufively confined to Italy; but it gradually on Dyeings 

made its way to France, the Low Countries, and to**22” 

Britain. The minifler Colbert, who employed his ta¬ 

lents in extending the commerce and manufactures of 

France, paid particular attention to the art of dyeing. 

In the year 1672, he publifhed a table of inftruCtions, 

by which thofe who praCtifed the art were laid under 

feveral very improper reftriCtions. But the bad effeCts 

of thefe were in a good meafure obviated by the judici¬ 

ous appointment of men of fcience to fuperintend the 

art. This plan, begun by Colbert, was continued by 

the French government. Accordingly, Dufay, Hellot, 

Mac-quer, and Berthollet, fucceffively filled the office. 

It is to thiseftablifhment, and to exertions of the cele¬ 

brated chemifts who have filled it, that France is indebt¬ 

ed for the improvements file has made in the art of dye¬ 

ing during the courfe of the 18th century. Under the 

direction of Dufay, a new table of regulations was 

publifhed in 1737, which fuperfeded that of Colbert. 

Hellpt, 



!Chap. I. 
Subftances Hellot, his fucc£(Tor, publifhed, in 1740, an excellent 

ufcd for fyftem of dyeing wool ; and Macquer in 1763 publifh- 
Clothing. e(j ys treatife Gn dyeing filk. 

jn Britain, though dyeing has been carried on for 

many years with great fuccefs, very little progrefs was 

made in inveftigating the theory of the art. The Royal 

Society, indeed, foon after its inftitution, recommend¬ 

ed it to fome of its members ; but as no treatife made 

its appearance in confequence of this, it feems very 

foon to have loft their attention. Lewis, many years 

after, publifhed fome very important remarks on dye¬ 

ing ; but they were confined to a few proceffes. The 

Britifh dyers fatisfied themfelves wfith a tranflation of 

Hellot. Such was the ftate of the art when the article 

Dyeing in the Encyclopedia was drawn up. It con- 

fifts chiefly of an abftradfc of Hellot’s treatife. But 

within the laft 30 years, the attention of men of fcience 

has been very much turned- to this complicated art. »In 

Sweden has appeared the treatife of Scheffer, and Berg¬ 

man’s notes on it; in Germany, the experiments of 

Beckmann, Poerner, and Vogler, and the differtation 

of Francheville ; in France, the treatifcs of D’Ambour- 

nay, D’Apligny, HaufFmann, Chaptal, and, above all, 

of Berthollet; in this country, the ingenious remarks of 

Delaval, of Henry, and the valuable treatife of Dr Ban- 

croft; befides many other important effays. rI hefe, to¬ 

gether wdth the progrefs of the fcience of chemiftry, on 

which the theory of dyeing depends, have thrown fo 

much new light upon the art, tlmt wje find ourfelves un- 

der the neceffity of tracing the whole over again. We 

fhall pafs over, however, very flightly thofe parts of the 

art which have been fufficiently explained in the ar¬ 

ticle Dyeing, EncycL 
To understand the art of dyeing, we muft be ac¬ 

quainted with the fnbjlcinces on wrhich it is pracftifed, 

with the nature of colour, and w ith the method of per¬ 

manently changing the colour of bodies. Thefe three 

/tlihigs we fhall confider in the three following chapters. 

In the firft, we fhall give an account of the fubftances 

of which garments are ufually made, with which alone 

the art of dyeing is concerned ; in the fecond, we fhall 

inquire into the nature of colour ; and in the third, ex¬ 

plain the theory of dyeing, as far as it is at prefent un- 

derflood. In fome fubfequent chapters, we fhall give 

a general view of the proceffes by which the different 

colours are given to Huffs. 

Chap. I Of the Substances used for 

Clothing. 

Clothing The fubftances commonly employed for clothing may 
be reduced to four ; namely, wool, filk, cotton, linen. As 

there is no name in the Englifh language which in¬ 

cludes all thefe fubftances, we fhall take the liberty, in 

the remainder of this article, to ufe the wrord cloth for 

that purpofe. They are all made into cloth, of fome 

kind or other, before they can be ufeful as articles of 

clothing. 
C fft f u Wool, as is well known, is the hair which c6- 

’wool, S ° vers the bodies of fheep ; it differs from common hair 
merely in finenefs and foftnefs. Its filaments poffefs 

a confiderable degree of elafticity ; they may be drawn 

out beyond their ufual length, and afterwards recover 

their form when the external force is removed. The 

furface of wool and hair is by no means fmooth : No 
inequality, indeed, can be perceived by a microfcope 5 
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nor is any refiftance felt when a hair is laid hold of in S.ubftance* 

one hand, and drawn between the fingers of the other, 

from the root towards the point; but if it be drawn 1 . *# 

from the point towards the root, a refiftance is felt which 

did not take place before, a tremulous motion i9 per¬ 

ceived, and a lioife may be diftinguifhed by the ear. 

If, after laying hold of a hair between the thumb and 

fore finger, we rub them againft each other in the lon¬ 

gitudinal dire&ion of the hair, it acquires a progreffivu 

motion towards the root ; the point gradually approaches 

the fingers, while the root recedes from them ; fo that 

the whole hair very foon paffes through between the 

fingers. 
Thefe obfervations, firft made by Mr Monge, demon- 

ftrate that the furface of hair and wool is compofed, ci¬ 

ther of frnall lamina, placed over each other in a flant- 

ing direction from the root towards the point, like the 

feales of a fifh—or of zones, placed one above another, 

as takes place in the horns of animals *. * Ann.dt 
On this ftru&ure of the filaments of hair and woolchim' 

depend the effedts of felting and fulling. In both of^00* 

thefe operations, the filaments are made, by an external 

force, to rub againft each other; the pofition of their 

afperities prevents them from moving, except in one di¬ 

rection : they are mutually entangled, and obliged to ap¬ 

proach nearer each other. Hence the thicknefs which % 

cloth acquires in the fulling mill. The filaments have 

undergone a certain degree of felting, and are interwo¬ 

ven like the fibres of a liat. The cloth is contracted 

both in length and breadth : it may be cut without be¬ 

ing fubjedt to ravel; nor is there any neceffity for hem¬ 

ming the different pieces employed to make a garment. 

See Felting and Fulling in this Suppl. 
Wool is naturally covered wdth a kind of greafe, 

which preferves it from moths. This is always remo¬ 

ved before the wool is dyed ; becaufe its prefence is 

very prejudicial to the fuccefs cf that operation. The 

afperities of the furface of woolly fibres would impede 

the converting of it into thread by fpinning ; but they 

are in a great meafure covered, previous to that opera¬ 

tion, by foaking the wool with oil. The oil muft alfo 

be removed before the wool be dyed. This procefs is 

called Scouring, which fee in this Suppl. 
We have already, in the fecond part of this article, 

given an account of what is at prefent knowm concern¬ 

ing the compofition of wrool and hair. It would be fo¬ 

reign to the iubjedt of this chapter, to defenbe the me¬ 

thod of fpinning and weaving wool. 
Wool is of different colours ; but that which is white 

is preferred for making cloth ; becaufe it anfwers better 

for the purpofes of dyeing than any other kind. 383 
2. Silk is a fubftance fpun in fine threads by the Silk* 

filJi worm. Its fibres are not fcaly like thofe of wool; 
neither have they the fame elafticity: but filk, in its 

natural ftate, before it has undergone any preparation, 

has a confiderable degree of ftiffnefs and elafticity. In 

this ftate it is known by the name of raw filk. It is 

covered with a kind of gummy varnifii, which may be 

removed by fcouring with foap. The fcouring deprives 

it of its ftiffnefs and elafticity. Raw filk is of a yellow 

colour, owing to yellow refinous matter with which it 

is naturally combined. We have given the method of 

feparating this matter, and alfo the gum, in the article 

Bleaching, Supplement. 
Silk, before it is dyed, is always freed from its gum,? 

and generally alfo from it» refin. It may be dyed with- 
0 out 
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Dyeing SUBSTANCES. Part III, 
out the application of heat; which is not the cafe wit he ottort, and linen. The firft two are animal fubftances; Colour . 

the twolaft vegetable. The animal contain much azot ^ wool. 
3. Cotton is a fine downy fubftance, contained in 

the pods of different fpecies of goffypium. The fpe 

cies from which the greater part of the cotton brought 

to this country is taken is the herbaceuin The quan¬ 

tity imported annually into Britain is very great*; in 

1 786'it amounted to 20 millions of pounds J. Cotton 

varies greatly, according to the plant on which it grows, 

and the climate where it is cultivated. The chief dif¬ 

ferences are in colour, and in the length, finenefs, and 

flrength of the filaments* 
No afperities can be difeovered on the furface of 

tnefe filaments ; but Lewenhoeck obferved, by means 

of a microfcope, that they are triangular, and have 

three fharp edges: This is probably the reafon of a 

well known fad, that cotton cloth, when applied by 

way of drefiing, always irritates a fore. 

Some cottons are naturally white; others a fine light 

veliow, as thofe of which nankeen is made ; but moil 

commonly cotton is of a dirty broWnifh yellow colour, 

which muff be removed before the fluff can be dyed. 

This is done by the procefs of bleaching. The fibres 

of cotton, even after being bleached, retain almofl al¬ 

ways fome lime and oxide of iron, which mufi be re¬ 

moved before we attempt to dye the cotton ; becaufe 

their prefence would fpoil the colour. This is done by 

lleeping the cotton for fome time in water acidulated 

with fulphuric acid. 
Cotton, like filk, may be dyed without the afiiftance 

of heat It is not nearly fo eafy to dye cotton any 

particular colour as it is to dye wool or filk. If wool 

and cotton be put into the fame dyeing vtffel, the wool 

frequently acquires the wifhed-for colour before the 

cotton has lofl any of its original whitenefs. 

4. Lint, from which linen is made, is the inner bark 

of the linum ujjiiatijjimitm, or jlax ; a plant too well 

known in this country to require any defeription. 

The flax, when ripe, is pulled and fleeped for fome 

days in water, in order to feparate the green coloured 

glutinous matter which adheres to the inner bark. This 

matter undergoesa degree of putrefadlion ; carbonic acid 

gas and hydrogen *gas are difengaged* : it is decom- 

pofed, and carried ofF by the water. If the water, in 

'which the flax is fleeped, be completely flagnant, the 

'putrefaction is apt to go too far, and to injure the 

fibres of the lint ; but in a running flream, it does not 

go far enough, fo that the green matter flill continues 

to adhere to the lint. Flax, therefore, fhould be fleep¬ 

ed in water neither completely flagnant, nor flowing 

too freely, like a running flream. 
The flax is afterwards fpread upon the graL, and ex- 

'pofed fot fome time to the air and fun : this improves 

the colour of the lint, and renders the woody part fo 

brittle, that it is eafily feparated by the a&ion of the 

lint mill. The fubfequent operations, of drejfing, /pin¬ 

ning, weaving, and bleaching, do not belong to this ar¬ 

ticle. 
' The fibres of lint have very little elaflicity. They 

appear to be quite fmooth ; for 110 afperities can be per¬ 

ceived by the microfcope, nor detected by the feel ; nor 

does linen irritate fores, as is the cafe with cotton. 
Linen may be dyed without the afliflance of heat; 

but it is more difficult to give it permanent colours 

than even cotton. 

Thus.we have given a fhort defeription of wool; filk. 
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and hydrogen ; the vegetable much carbon : The ani¬ 

mal are readily deftroyed by acids and alkalies ; the ve¬ 

getable withilafnd the adtion of thefe fubftances better ; 

even nitric acid does not readily deftroy the texture of 

cotton* The animal fubftances are more eafily dyed 

than the vegetable, and the colours which they receive 

are more permanent than thofe given to cotton and li¬ 

nen by the fame proceffes. 

Such are the properties of the cloths on which the 

art of dyeing is exercifed. But what is the nature of 

thefe colours which it is the objedl of that art to com¬ 

municate ? We fhall examine this fubjedt in the follow¬ 

ing chapter. 

Chap. II Of Colours. 

All vifible objedls, as has been long ago fufficiently 

eftabliflied, are feen by means of rays of light paffing 

off from them in all diredlions, and partly entering the 

eye of the fpedlator. 

1. For the theory of light and vifion we are indebt- Colour pro* 
ed to Sir Ifaac Newton. He firft demonftrated, that duced by 

light is compofed of feven rays, differing from each o- kght. 

ther in refrangibility, and other properties. Each of 

thefe rays is diftinguifhed by its particular colour. Hence 

their names, red, orange, yellow, green, blue, indigo, 

violet. By mixing together thefe different rays, in va¬ 

rious proportions, all the colours known may be ob¬ 

tained. Thus red and yellow conftitute orange ; yel¬ 

low and blue conftitute green ; blue and red conftitute 

purple, violate, aurora, &c. according to their propor¬ 

tions. When all the rays are mixed together, they form 

a white. * 387 

2. Bodies differ very much from each other in their ®0^ie^e- 

power of refledting light. Some refledl it in vaft quan- 

tity, as metals ; others refledl but little, as charcoal. 

In general, the fmoother the furface of a body is, the 

greater is the quantity of light which it refledls. Hence 

the effedl of polifhing in increafing the brightnefs of 

bodies. But it is not in the quantity of the light re- 

fledled alone that bodies differ from each other ; they 

differ alfo in the quality of the light which they refledl. 

Some bodies refledl one or more particular fpecies of 

ray to the exclulion of the reft. This is the reafon that 

they appear to us of different colours. Thofe bodies 

which refledl only red rays are red ; thofe that refledl 

yellow rays are yellow ; thofe that refledl all the rays 

equally are white ; thofe that refledl too little to affedt 

the eye are black. It is to the different combinations 

of rays refledled from the furface of bodies that all the 

.different (hades of colour are owing. . nenceth 
Colour, then, in opaque bodies, is owing to their dif- <j^erent 

polition to refleti certain rays of light, and to abforb the coiour8. 

reft ; in transparent bodies, to their difpofition to tratif- 

nut certain rays, and to abforb the others. But this 

fubjedl has been difeuffed, at fufficient length, in the 

article Optics, EncycL ; to which, therefore, we beg 

leave to refer the reader. Here we mean only to in- t 

quire into the caufe of this difpofition of the particles of 

bodies. 
3. Sir Ifaac Newton, to whom we are indebted for Newtonian 

the exiftence of optics as a fcience, made a fet of expd 

riments to afeertain the changes of colour which thin difference, 

plates of matter affume in cjpnfequence of an in create or 

dimi* 

38s 
Hence thelf 
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Colours, diminution of their thlcknefs. Thefe experiments were t 

'0f a very delicate nature ; but Newton conduced them 

with fo much addrefs, and varied and repeated them 

with fo much induflry, that he was enabled to render 

them furprifingly accurate. 
Upon a large double convex lens of a 50 feet focus, 

he placed the plane furface of a planoconvex lens, and 

preffed the lenfes flowly together. A circle, of a par¬ 

ticular colour, appeared in the centre, where the two 

glafles touched each other. This circle gradually in¬ 

creased in diameter as the preflure was augmented ; and 

at laft a new circle, of another colour, occupied the 

centre, while the firft colour afTumed the form of a cir¬ 

cular ring. By increafing the -preflure, a new coloured 

circle appeared in the centre, and the diameter of the 

other two increafed. In this manner he proceeded, till he 

produced no lefs than 25 different coloured circular 

rings. Thefe he divided into feven orders, 011 account 

of the repetition of the fame colour. They were as 

follows, reckoning from the central colour, which was 

* Weivton's always black *. 
1. Black, blue, white, yellow, red. 

2. Violet, blue, green, yellow, red. 

3. Purple, blue, green yellow, red. 

Green, red. 

Greenifh blue, red. 

Greenifh blue, pale red. 

/m Greenifh blue, reddifh white. 
Thefe different colours were occafioned by the thin 

film of air between the two glaffes. Now this film 

varies in thicknefs from the centre of the lens to¬ 

wards the circumference ; that part of it which caufes 

the black colour is thinneft, and the other coloured 

circles are occafioned by air gradually increafing in 

thicknefs. Newton meafured the relative thicknefs of 

the air which produced each of thefe coloured circles; 

STANCES. 61 $ 
From thefe experiments Sir Ifaac Newton concluded, ; Colours. ^ 

that the difpofition of the particles of bodies to refled v 

or tranfmit particular rays depended upon their fize 

and their denlity : and he even attempted to alcertain 

the Size, or at lead the thicknefs, of the particles of 

bodies from their colours. Thus a particle of matter, 

whofe denlity is the fame with that of glafs which re- 

fleds a green of the third order, is of the thicknefs of 

l6* -of an inch*. * 
Optus, 

Optics, 191 
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The ahfolute thicknefs of thefe films cannot be afeer 

tained, unlefs the diftance between the two glaffes, at 

that part where the black Spot appears, were known. 

Now there is no method of meafuring this diflance ; 

but it certainly is not greater than the tliOufandth part 

of an inch. 
He repeated thefe experiments with films of water, 

and even of ghfs, inftead of air ; and he found, that in 

thefe cafes the thicknefs of the films, refledingany par¬ 

ticular colour, was diminifhed, and that this diminution 

was proportional to the denfity of the refkding film. 

1000000 
In the year 1765, Mr Delaval publifhed, in the Phi- 

lofophical Tranfadions, a very ingenious paper on the 

fame fubjed. In this paper, he endeavours to prove, 

by experiment, that the colours of metallic bodies de¬ 

pend upon their denfity. He takes it for granted, at 

the fame time, that the fize of the particles of bodies 

is inverfely as the denfity of bodies. The denfeft bo¬ 

dies, according to him, are red ; the next in denfity,- 

orange ; the next, yellow ; and fo on, in the order of the. 

refrangibility of the different rays. Some time aftci, 

the fame ingenious gentleman, in his Experimental In* 

quiry into the Caufe of the Permanent Colours oj Opaque 

Bodies, extended his views to animal and vegetable fub- 

{tances, and endeavoured to prove the.truth of New¬ 

ton’s theory by a very great number of experiments. 

Such is a view of the opinion of Newton and Dela¬ 

val refpeding the caufe of bodies refleding or tranf- 

mitting particular rays of light, as far, at lead, as that 

theory'relates to colour, They aferibed this caufe folely 

to the fize and the denfity of the particles of bodies. 
By particles, it is evident that nothing elfe can be 

meant than the integrant particles of bodies. Newton, 

-indeed, does not exprefs himfelf precifely in this lan¬ 

guage ; but it is plain that nothing elfe could be his 

meaning. Mr Delaval undoubtedly is of that opinion. 

According to the Newtonian theory of colour, then, 

it depends folely upon the fize of the integrant par¬ 

ticles of bodies whofe denfity is the fame ; ,and> upon 

the fize and the denfty jointly of all bodies (t). 390 
It is evident that the truth of the Newtonian theory Examined;, 

mud depend upon its coincidence with what adually 

takes place in nature, and that therefore it can only be 

determined by experiment. Newton himfelf produced 

but very few experiments in fupport of it ; and though 

this deficiency was amply fupplied by Mr Delaval, it is 

needlefs for us to adduce any of. thefe here ; be caufe, 
from the prodigious accumulation of chemical fads 

fince thefe experiments were made, the very bafis upon 

which they flood has been deflroyed, and confequently 

all the evidence refulting from them has. been annihila¬ 

ted. They proceeded on the fuppofition, that acids 

render the particles of bodies fmaller, and alkalies larger 

than they were before, without producing any other 

change whatever in the bodies on which they ad. I o 

attempt a refutation of this opiniofi at prefent would be 

unnecefiary, as it is well known not to be true. 
Let us therefore compare the Newtonian theory of 

colour with thofe chemical changes which we know for 

certain to alter the fize of the particles of bodies, in 

order to fee whether they coincide with it. If the 

theory be true, the two following confequences mull 
hold' 

(t! Newton, however, pointed out an exception to this law, concerning which Mr Delaval has been more ex¬ 

plicit. Combuftible bodies do not follow that law, but fome other. Mr Delaval has fuppofed, that this de¬ 

viation is owing to the prefence of phlogifton. 
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Colour$, hold in all cafes: t. Every alteration in the fize of the 

integrant particles of bodies mu it caule thefe particles 

to airume a different colour. 2. Every fuch alteration 

muff correfpond precifely with the theory ; that is to 

fay, the new colour muff be the very colour, and no 

other, which the theory makes to refult from an increafe 
391 or diminution of fize. 

And found Now neither of thefe confequences holds in fad. 
defective. \ye have no method indeed of ascertaining the fizes of 

the integrant particles of bodies, nor of meafuring the 

precife degree of augmentation or diminution which 

they fuffer ; but we can in many cafes afcertain, whe¬ 

ther any new matter has been added to a particle, or 

any matter abftradted from it ; and confequently whe¬ 

ther it has been augmented or diminifhed; which 13 
fufficient for our prefent purpofe. 

For inffance, whatever be the fize of an integrant 

particle of gold, it cannot be denied that an integrant 

particle of oxide of gold is greater ; becaufe it contains 

an integrant particle of gold combined with at lead one 

integrant particle of oxygen. Now the colour both of 

gold and of its oxide is yellow, which ought not to be 

the cafe, according to the Newtonian theory. In like 

manner, the amalgam of fdver is white, precifely the 

colour of fdver and of mercury ; yet an integrant par¬ 

ticle of the amalgam muff be larger than an integrant 

particle either of iilver or of mercury. Many other in- 

Ilances beiides thefe will occur to every one, of changes 

in the fize of the particles taking place without any 

change of colour. All thefe are incompatible with the 
Newtonian theory. 

It may be laid, perhaps, in anfwer to this objedion, 

that there are different orders of colours ; that the fame 

colour is refleded by particles of different fizes ; and 

that the increafed particles, in the inffances above al¬ 

luded to, retain their former colour, becaufe the incre¬ 

ment has been precifely fuch as to enable them to re¬ 

flect the fame colour in the next higher order. 

This very anfwer is a complete proof that the New¬ 

tonian theory is not fufficient to account for the co¬ 

lours of bodies ; for if particles of different fizes refled 

the fame colour, ff%e certainly is not the only canfe of 
* Bancroft this reflection *. There muff be fome other caufe ve- 

nent Colours rY different ^rorn fize. Nor is this all; the moll com- 
i. ’mon colour which remains after an increafe of the fize 

of the integrant particles of bodies is white ; yet white 

does not appear in any of the orders except the firft, 

and therefore its permanence cannot be accounted for 

by any fuppofition compatible with the Newtonian 
theory. 

Even when alterations in the colour of bodies accom¬ 

pany the increafe or diminution of the fize of their par¬ 

ticles, thefe alterations feldom or never follow an or¬ 

der which correfponds with the theory. As for me¬ 

tals, it is felf-evident that their colour does not depend 

upon their denfity. Platinum is the denfeft body known, 

and yet it is not red, as it ought to be, but white like 

tin ; a metal which lias little more than one third of the 
denfity of platinum. 

The green oxide of iron, when combined with prufiic 

acid, becomes white ; yet the fize of its particles muff 

be increafed. Now this change of colour is incompa¬ 

tible with the theory ; for, according to it, every change 

from green to white ought to be accompanied by a di¬ 

minution inftead of an increafe of fize. A particle of 

Part If I 
indigo, which is naturally green, becomes blue by the Colour,. 

addition of oxygen, which muff increafe its fize. This -w— 

change is alfo incompatible with the theory. But it 1*3 

unnecefiary to accumulate inffances, as they will natu¬ 
rally occur in fufiicient number to every one. 

It follows irrefiffibly from thefe fads, that the New¬ 

tonian theory is not fufiicient to explain the caufe of 

colour ; or what caufes bodies to refled or. tranfmit cer¬ 
tain rays, and to abforb the reft. ^ 

4. We have endeavoured, in the article Ch emistry, Bodies owe 

Suppl. to fhew, that bodies have a particular affinity fortheir colour 

the rays of light ; and that the phenomena ot light de-5.° 5hel.r ^ 

pend entirely upon thefe affinities. Indeed this confe-[igh£ °V 

quence follows from the properties of light eftabiiffied 

by Newton himfelf. We fhall not repeat here the 

proofs upon which the exiflence of thefe affinities is 

founded: the reader may eafily fatisfy himfelf by con¬ 
futing the article above referred to. 

Every coloured body, then, has a certain affinity for 

fome of the rays of light. Thole rays for which it has 

a ftrong affinity are abforbed by it and retained, and 

the other rays for which it has no affinity are either re- 

fleded or tranfmitted, according to the nature of the 

body and the diredion of the incident ray. Thus a 

red body has an affinity for all the rays except the red ; 

it abforbs therefore the other fix, and refleds only the 

red : a green body abforbs all but the green rays, or 

perhaps the red and yellow : a black body has a ffrong 

affinity for all the rays, and therefore abforbs them all; 

while a white body, having no ftrong affinity for any of 

the rays, refleds or tranfmits them all. 

If affinity, as we have endeavoured to fhew in the 

article Chemistry, Suppl. be an attradion of the'fame 

nature .with gravitation, and increafing as the diftance 

diminifhes, it muft depend upon the nature of the at- 

trading particles. Now the only differences which we 

can conceive to exift between the particles of bodies, are 

differences in fixe, in denfity, and in figure. Changes in 

thefe three things will account for all the varieties of 

affinity. Now if affinity depends upon thefe three 

things, and if colour depends upon the affinity between 

the particles of bodies and the different rays of lights 

as cannot be denied, it is clear that the caufe of the co¬ 

lour of bodies may be ultimately refolved into the fize, 

denfity, and figure of their particles. Newton’s theo¬ 

ry, then, was defedtve, becaufe he omitted the figure of 

the particles, and aferibed the whole to variations in fize 

and denfity. 

When we fay, then, that colour is owing to affinity, 

we do not contradid the opinion of Newton, as fome 

philofophers have fnppofed, but merely extend it : 

Newton was not miflaketi in laying, that colour depends 

upon the fize and the denfity of the particles of bodies ; 

his mi flake lay in fuppofing that it depends upon tliefe 

akne. _ .393 
5. Since the colour of bodies depends upon their af-Why bo- 

finity for light, and fince every body has a certain co-^^c^ang€ 

lour, becaufe it abforbs and retains particular rays while jQUJ. co“ 

it tranfmits or refleds the reft, it is evident that 

every body muft continue of its firft colour till one 

of two things happen ; either till it be faturated with 

the rays which it abforbs, and of courfe ceafe to abforb 

any more, or till its particles change their nature, by 

being either decompofed or combined with fome new 

fubftance. We have »o pofitive proof that the firft 

caufe 
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caufe of change ever occurs, as many fubftances have 

' been expofed to the a&ion of light for a very long 
time without any change of colour. The abforbed 
light feems to make its efcape, either in its own 
form, or in fome unknown or unfufpe&ed one. The 
fecond caufe of change is very common : indeed its 
attion may be dete&cd in almoft every cafe of alter¬ 
ation in the colour of bodies. The green oxide of iron, 
by combining with oxygen, becomes red ; and this red 
oxide, when combined with pruffic acid, affumes a blue 
colour, and with gallic acid a black colour. The caufe 
of this change of colour, when the compofition of a 
body changes, is obvious : every change of compofition 
mull alter the affinity, becaufe it mult of neceffity pro¬ 
duce changes in the li/e, denfity, or figure of the par¬ 
ticles, or perhaps in all of thefe. Now if the affinity 
of a body for other bodies be altered, it is natural to 
fuppofe that it will be altered alfo for light. Accord¬ 
ingly this happens in moft inftances. It does not, how¬ 
ever, take place conftantly, for very obvious reafons. 
It may happen that the new denfity, iize, or figure of 
the altered body is fuch, as to render it ftill proper for 
attracting the very fame rays of light which it formerly 
attracted. Juft as iron, after being combined with a 
certain dofe of oxygen, is converted into green oxide, 
which ftill retains an affinity for oxygen. 

It is evident from all this, that in moft cafes the per¬ 
manence of colour in bodies will depend upon the per¬ 
manence of their compofition, or on the degree of faci¬ 
lity with which they are aCled upon by thofe bodies, to 
the agency of which they are expofed. 

Permanen- In dyeings the permanence of colour is of very great 
cy °f colour *rap0rtance# Of what value is the beauty of a colour, 

portanceTn provided that colour be fugitive or liable to change in¬ 
to fome other. In all cafes, therefore, it is of confe- 
quence to attend to the fubftances to which dyed cloth 
is expofed, and to afeertain their aClion upon every par¬ 
ticular dyeing ingredient. Now the bodies to which 
dyed cloth is almoft conftantly expofed are air and light ; 
the combined adlion of which has fo much influence, 
that very few dyes can refift it. 

It is evident that thofe fubftances cannot retain their 
colour, which have fucli an affinity for oxygen as enables 
them to take it from atmofphenc air. Thus the green 
colour of green oxide of iron and of indigo is not per¬ 
manent, becaufe thefe fubftances readily abforb oxygen 
from air. In order, then, that a colour can have any 
permanence, the coloured body muft not have fo great 
an affinity for oxygen as to be able to take it from air. 
Thofe bodies have in general the moft permanent co¬ 
lours which arc already faturated with oxygen, and 
therefore not liable to abforb more. Such is the cafe 
with red oxide of iron. 

All coloured bodies are compounds; fome of thofe 
only excepted which ftill retain an affinity for oxygen. 
Coloured bodies, therefore, arecompofed of feveral ingre¬ 
dients ; and in every coloured body, at leaft fome of the 
ingredients have a ftrong affinity for oxygen. Now, 
before the colour of a body can be permanent, its in¬ 
gredients muft be combined together by fo ftrong affi¬ 
nities, that oxygen gas is unable to decompofe it by 
combining with one or more of its ingredients and car¬ 
rying it off. If this decompofition take place at once, 
it is impoffible for the colour of a body to have any 
permanence. If it takes place flowly, the colour of the 
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body gradually decays. The a&ion of oxygetl gas up- Colours. ^ 

ori bodies is much increafed in particular circumftances. — 
Almoft all coloured bodies are decompofed by oxygen 
gas by the affiftance of heat. Thus if wheat flour be 
expofed to the heat of 448°, it lofes its white colour, 
and becomes firft brown and then black. At this tem¬ 
perature it is decompofed, and a part, or even the whole 
of its hydrogen, combining with oxygen, flies off. Cloth 
is fcarcely ever expofed to fo high a temperature ; but 
there are other circumftances in which it may be placed 
which may have a fimilar effedl. Thus the adh’on of 
light feems in fome fubftances to be fimilar to that of 
heat, and to facilitate the decompofition of the colour¬ 
ed matter by the combination of fome of its ingredients 
with oxygen *. * Bcrtbollet 

Coloured bodies, in order to have permanent colours,0" £>ygt*g* 
muft not be liable to be decompofed by other fubftan-1*45* 
ces more than by oxygen. For inftance, if they con¬ 
tain oxygen and hydrogen, thefe two bodies muft not 
be liable to combine together and form water, nor ltiuft 
oxygen and carbon be liable to combine and form car¬ 
bonic acid gas. Light feems to have a tendency to 
decompofe many bodies in this manuer, and even to 
carry off oxygen from them in the form of oxygen gas. 
Thus it renders the nitrat of filver black by carrying 
off part of its oxygen, and it reduces oxy-muriatic acid 
td common muriatic acid by the fame means. 

Thefe are the caufes which induce a change in the 
colour of coloured bodies, as far as they have been tra¬ 
ced ; namely, the addition of oxygen, the abftra&ffin 
of oxygen, partial decompofition by fome one of their 
ingredients combining with oxygen, complete or partial 
decompofition by the ingredients entering into new 
combinations with each other. The coloured matters 
ufed in dyeing are very liable to thefe changes, becaufe 
they are in general animal or vegetable lubftances of a 
very compound nature. Of courfe their ingredients 
have often no very ftrong affinity for each other, and 
therefore are very liable to decompofition ; and every¬ 
one of the ingredients has in general a very ftrong affi¬ 
nity for oxygen. This renders the choice of proper 
colouring matters for dyeing a very important point. 
In order to have permanency, they muft not be liable 
to the above changes, not to mention their being able 
alfo to withftand the a&ion of foap, acid*, alkalies, and 
every other fubftance to which dyed cloth may be ex¬ 
pofed. 396 

It becomes therefore a point of fome confequence to Method of 
be able to afeertain whether cloth dyed of any particu- jfccrtain- 
lar colour be permanently dyed or not. The proper me- ^Lncy^f 
thod of afeertaining this is by aftually ex poling fuch^, 
cloth to the fun and air ; becaufe as thefe are the agents 
to which it is to be expofed, and which have the moft 
powerful a&ion, it is clear, that if it withftand them, 
the colour muft be confidered as permanent. But this 
is a tedious procefs. Berthollet propofed expoling iuch 
cloth to the attion of oxy-muriatic acid ; thofe colours 
that withftand it being confidered as permanent. Thi3 
method anfwers in many cafes : but it is not always to 
be depended on ; for it deftroys fome permanent co¬ 
lours very fpeedily, and does not alter others which are 
very fading*. But we fhall have occafion to refume * Bancroftt 

tKis fubjeft afterwards. 1 49- 
Dyers divide colours into two claffes ; namely,Div3^n 

and compound. The fimple colours are thofe which colourSt 
4 I cannot 
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Dye-Huffs 

cannot be produced by the mixture of other colours. 

They are in number four. 
j. Blue, 3. Red, 

2. Yellow, 4. Black. 

Some add a fifth, brown) but it may be produced by 

combining two others. 
The compound colours are tliofe which are produ¬ 

ced by mixing together any two fimple colours in va¬ 

rious proportions. They conditute all the colours ex¬ 

cept the four fimple and their various fhades. 

Thus we have examined the nature of colours ; but 
we have ft ill to explain the method of giving permanent 

colours to cloth. This (hall be the fubjeft of the next 
chapter. 

Chap. III. Of Dyeing in General. 

From the theory of colour laid down in the lad 

chapter, it follows, that permanent alterations in the co¬ 
lour of cloth can only be induced two ways ; either by 

producing a chemical change in the cloth, or by cover¬ 

ing its fibres with fome fubftance vrhich. poffefTes the 

wifhed-for colour. Recourfe can feldom or never be 

bad to the firft method, becaufe it is hardly poffible to 

produce a chemical change in the fibres of cloth with¬ 

out fpoiling its texture and rendering it ufelefs. The 

dyer, therefore, when he wifhes to give a new colour 

to cloth, has always recourfe to the fecond method. 

1. The fubdancesemployed for thispurpofe are called 
colouring matters, or dye fluffs. They are for the mod 

part extracted from animal and vegetable Jubilances, and 

have ufnally theHcolour which they are intended to give 

to the cloth. Thus a blue colour is given to cloth by 

covering its fibres with indigo, a blue powder extra6led 

from a fhrub; a red colour, by the colouring matter 

extra&ed by water from an infeft called cochineal or 
from the root of a plant called madder. 

2. Mr Delaval has publifhed a very intereding fet of 
fie& light, experiments on colouring matters in the fecond volume 

of the Mancheder Memoirs. He has proved, by a very 

numerous fet of experiments, that they are all tran(pa¬ 
rent, and that they do not refleft any light, but only 

tranfmit it: For every colouring matter which he tried, 

even when diffolved in a liquid, and forming a tranfpa- 

rent coloured folution, when feen merely by refle&ed 

light, was black, whatever was the colour of the mat¬ 

ter ; but when feen by tranfmitted light, it appeared of 

its natural colour *. This difcovery, which Mr Dela¬ 

val has edablifhed very completely, and to which, as far 

at lead as dye duffs are concerned, there are but few 

exceptions, is of very great importance to the art of 

dyeing, and explains feveral particulars which would 
otherwife be unintelligible. 

Since the particles of the colouring matter with which 

cloth, when dyed, is covered, are tranfparent, it follows, 

that all the light reflected from dyed cloth mud be re¬ 

flected, not by the dye duff itfelf, but by the fibres of 
the cloth below the dye duff. The colour therefore 

does not depend upon the dye alone, but alfo upon the 

previous colour of the cloth. If the cloth be black, it 
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Part III, 
is clear that we cannot dye it any colour whatever ; be- Dyeing in 
caufe as no light in that cafe is refle&ed, none can be General. 

tranfmitted, whatever dye duff we employ. If the '-v— 

cloth were red, or blue, or yellow, we could not dye it 

any colour except black ; becaufe as only red, or blue, 

or yellow rays were reheated, no other could be tranf¬ 

mitted (x ). Hence the importance of a fine white co¬ 
lour when cloth is to receive bright dyes : It then re- 

fle&s all the rays in abundance : and therefore any co¬ 

lour may be given, by covering it with a dye duff which 
tranfmits only fome particular rays. 

3. If the colouring matters were merely fpread overph4ty°mi^ 

the furface of the fibre of cloth by the dyer, the colours be combi- 
produced might be very bright, but they could not benetlw*h 

permanent; becaufe the colouring matter would be ve-tJie ci0t^* 

ry foon rubbed off, and would totally difappear when¬ 

ever the cloth was wafhed, or even barely expofed to 

the weather. The colouring matter, then, however 

perfect a colour it poffeffes, is of no value, unlefs it alfo 

adheres fo firmly to the cloth, that none of the fub¬ 

dances ufually applied to cloth in order to clean it, &c. 

can difplace it. Now this can only happen when there 

is a drong affinity between the colouring matter and the 

cloth, and when they are a&ually combined together in 
confequence of that affinity. 0I 

4. Dyeing, then, is merely a chemical procefs, and Can only 

confids in combining a certain colouring matter with aPpljed 

the fibres of cloth. This procefs can in no indance be !fn,a ftate 
performed, unlefs the dye (tuff be fird reduced to its in- ° utlon' 

tegrant particles ; for the attra&ion of aggregation be¬ 

tween the particles of dye duffs is too great to be over¬ 

come by the affinity between them and cloth, unlefs ' 

they could be brought within much fmallcr didances 

than is poffible, while they both remain in a folid form. 

It is neceffary, therefore, previoufly to diffolve the co¬ 

louring matter in fome liquid or other, which has a 

weaker affinity for it than the cloth has. When the 

cloth is dipped into this folution, the colouring matter, 

reduced by this contrivance to a liquid date, is brought 

within the attradling didance ; the cloth therefore a&s 

upon it, and by its dronger affinity takes it from the 

folvent, and fixes it upon itfelf. By this contrivance, 

too, the equality of the colour is in fome meafure fecu- 

red, as every part of the cloth has an opportunity of at- 

tra&ing to itfelf the proper proportion of colouring 
particles. 

The facility with which cloth imbibes a dye, depends 

upon two things, namely, the affinity between the cloth 

and the dye duff, and the affinity between the dye duff 

and its folvent. It is dire<dly as the former, and in- 

verfely as the latter. It is of importance to preferve a 

due proportion between thefe two affinities, as upon 

that proportion much of the accuracy of dyeing de¬ 

pends. If the affinity between the colouring matter 

and the cloth be too great, compared with the affinity 

between the colouring matter and the folvent, the cloth 

will take the dye too rapidly, and it will be fcarce pof¬ 

fible to prevent its colour from being unequal. On 

the other hand, if the affinity between the colouring 

matter and the folvent be too great, compared with 

that 

(x) Thefe remarks hold only 

many indances is not the cafe. 
on the fuppodtion, that the whole of the furface is of the given colour, which in 



Chap. 111. 
pveina n that between the colouring lhatter and the cloth, the 
General. cloth WH1 either not take the colour at all, or it will 

~y—~ tal;e it very flowly and very faintly. 
Wool has the ftrougeft affinity for almoft all colour¬ 

ing; matters, filk the next fcrongeft, cotton a confidcr- 
ably weaker affinity, and linen the wcakeft affinity of 

all. Therefore, in order to dye cotton or linen, the 

dye fluff ihould in many caics be diffolved in a fubftance 

for which it has a weaker affinity than for the iolvent 

employed in the dyeing of wool or filk. 1 hus we may 
life oxide of iron diffolved in fulphurit* acid, in order to 

:lye wool ; but for cotton and linen, it is better to dif- 

folve it in acetous acid. 
4^ w r Were it poffible to procure a fufficient number of 

colouring matters having a ftrong affinity for cloth, to 

anfwer all the purpofes of dyeing, that art would be 

exceedingly ample and eafy. But this is by no means 

the cafe : if we except indigo, the dyer is fcarceiv pof- 

feffed of a dye fluff which yields of itfelf a good colour 

fufficientiy permanent to deferve the name of a dye. 
This difficulty, which at firft light appears infur- 

mountable, has been obviated by a very ingenious con¬ 

trivance. Some fnbftance is pitched upon which has a 

ftrong affinity both for the cloth and the colouring mat¬ 
ter. This fubftance is previoufly combined with the 

cloth, which is then dipped into the folution containing 

the dye fluff. The dye fluff combines with the inter¬ 

mediate fubftance ; which, being firmly combined with 

the cloth, fecures the permanence of the dye. Sub- 

ftances employed for this purpofe are denominated mor- 

slants (y). ji 
The mofl important part of dyeing is undoubtedly 

the proper choice and the proper application of mor¬ 

dants, as upon them the permanence of almoft every 

dye depends. Every thing which has been faid refpe&- 
ing the application of colouring matters, applies equally 

to the application of mordants. They mull be previ- 

y oufly diffolved in fome liquid, which has a weaker affi¬ 

nity for them than the cloth has to which they are to 

be applied; and the cloth muft be dipped, or even fleep- 

ed, in this folution, in order to fatuvate itfelf with the 

mordant. 
Almofl the only fubftances ufed as mordants are, 

earths, metallic oxides, tan, and oil. 
6. Qf earthy mordants, by far the mofl important 

mordants, and mofl generally ufed is alumina. It was ufed as a 
mordant in very early ages, and feems indeed to have 

been the very firft fubftance employed for that pur¬ 

pofe. Alumina lias a very ftrong affinity for w©ol and 

for filk ; but its affinity for cotton and linen is a good 

deal weaker. . 
It is ufed as a mordant in two ftates ; either in the 

flate of alum, in which it is combined with fulphuric 

acid and a little potafs ; or in the ftate of acetite of alu¬ 

mina, in which it is-combined with acetous acid. 
Alum was employed as a mordant very early. The 

ancients, indeed, do not feem to have been generally ac¬ 

quainted with pure alum ; they ufed it in that ftate of 

impurity in which it is found native ; of courfe it was 

6i 9 
ufed in dyeing long before the nature of its ingredients Dyeing in 

was underflood, and therefore long before the part , Gcneral‘. 

which it ads was fufpe&ed. Indeed, it is but a very 

fliort time iince the office which mordants perform was 

fufpe&ed : the firft perfon that hit upon it was Mr 

Keir ; he gave an account of the real ufe of mordants 

in his translation of Maequer's Uiclionary, published in 
j _ (y I * t * Macqver% 

Alum, when ufed as a mordant, is diffolved in water, F‘ai5‘ 

and very frequently a quantity of tartar is diflolved a- 

long with it. Into this folution the cloth is put and 

kept in it till it has abforbed as much alumina as is ne- 

ceffary. It is then taken out, and for the moil part 
waflied and dried. It is now a good deal heavier than 

it was before, owing to the alumina which has combined 

with it. The tartar ferves two purpofes: the potafs 

which it contains combines with the fulphuric acid of 

the alum, and thus prevents that very corrofive fufr- 

flance from injuring the texture of the cloth, which 

otherwise might happen ; the tartarous acid, on the 

other hand, combines with part of the alumina, and 

forms a tartrite of alumina, which is rruai e eafily decom- 

pofed by the cloth*than alum. „ ' 
Acetite of alumina has been introduced into dyeing 

fince the commencement of the i8th century; and, 

like many other very important improvements, vve are 

indebted for it to the ignorance of the calico printers, 

who firft introduced it. As they did not underftand 

the nature nor ufe of the mordants which they em¬ 

ployed, they were accuftomed to mix with their alum 

an iminenfe farrago of fubftances, a great proportion of 
which are injurious inftead of being of fervice. Some 

one or other had mixed with alum acetite of lead : the 

good effe&s of this mixture would be foon perceived ; 

the quantity of acetite was gradually increafed, and the 

other ingredients omitted*. This mordant is now*Bancroft, 
prepared, by pouring acetite of lead into a folution ofp. 176. 

alum : a double decompofition takes place, the fulphu¬ 

ric acid combines with the lead, and the compound pre¬ 

cipitates in the form of an infoluble powder ; while the 

alumina combines with the acetous acid, and remains 

diffolved in the liquid. This mordant is employed for 

cotton and linen, which have a weaker affinity than 

wool for alumina. It anfwers much better than alum, 

the cloth is more eafily faturated with alumina, and 

takes, in confequence, both a richer and a more per¬ 

manent colour. 
Befides alumina, lime is fometimes ufed as a mordant. 

Cloth has a ftrong enough affinity for it; but in gene¬ 

ral it does not anfwer fo well, as it does not give fa 

good a colour. When ufed, it is either in the ftate 

of lime-water or of fulphat of lime diflolved in water. 4o4 
7. Almoft all the metallic oxides have an affinity for Metallic 

cloth; but only two of them are extenfively ufed asm0ldantSi 

mordants, namely, the oxides of tin and of iron.. 
The oxide of tin was firft introduced into dyeing by 

Kufter (z), a German chemift, who brought the Secret 

to London in 1543. This period forms an era ia the 

hiftory of dyeing. The oxide of tin has enabled the 
4 I 2 moderns 
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/ Y\ This term, impofed by the French dyers before the a&ion of mordants was underflood, fignifies & inters or 

JrolJs TWe bodies were fuppofed to a& merely by corroding the cloth Mr Henry of Mandate has pro- 
corroaers. rr , , that word is too general to anfwer the purpofe well. 
corroders. Tliefe bodies were fuppofed to att merely by corroaing me ewin. ^ - 
po{t*d to fubftitute the word bnju for mordant; but that word is too general to anfwer the purpofe well 

(z) Mr Delaval has fuppofed, that the Tynans were acquainted with the ufe of tin in dyeing, ar.d Mr H 
ry 
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Dyeing in ifcoderns greatly to furpafsthe ancients in the finenefs of 
c General, thei‘r colours: by means of it alone, fear let, the brighteft 

—* of alLcolours, is produced. The method of producing 

the celebrated purple dye of the ancients is underflood 

at pvefent, and the fhell fifh which yield the dye-fluff 
are found abundantly on the coafts of Britain and 

France ; but no perfon thinks now of putting the an¬ 

cient mode in practice, becaufe infinitely more beauti¬ 

ful colours can be produced at a fmaller price. Much 

of this fuperiority is owing to the employment of the 
oxide of tin. 

Dyeing SUBSTANCES. PartlH 
of lead and nitro-muriat of tin. This mordant is pre- Dyeing in 

ferable for thefe fluffs ; becaufe it is much more eafdy t General, 

decompofed than the nitro-muriat f. 

_ Dr Bancroft has propofed to fubflitute a folution of Cbim^xx. 
tin in a mixture of fulphuric and muriatic acid, inflead 15. 
of nitrio-muriat of tin, as a mordant for wool. This 

mordant, he informs us, is much cheaper, and equally 

efficacious. It may be prepared by diffolving fome- 

what lefs than one part of tin in two parts of fulphuric 

and three of muriatic acid, at the degree of concentra- 

213* 

Tin, as Proufl has proved, is capable of two degrees 

of oxydation : The firfl oxide is compofed of 0.70 parts 

of tin, and 0.30 of oxygen ; the fecond, or white oxide, 

C&laTxIriii 0,^° Parts tlT]> anc^ °-4° °xygen *. The firfl 
roxide abforbs oxygen with very great facility even from 

the air, and is rapidly converted into white oxide. This 

fa6l makes it certain, that it is the white oxide of tin 

alone which is the real mordant : even if the other oxide 

were applied to cloth, as it probably often is, it mull 

foon be converted into white oxide, by abforbing oxy¬ 
gen from the atmofpliere. 

Tin is ufed as a mordant in three flates; diffolved in 
nitro muriatic acid, in acetous acid, and in a mixture of 

fulphuric and muriatic-acids. Nitro-muriat of tin is 

the common mordant employed by dyers. They pre¬ 

pare it by diffolving tin in diluted nitric acid, to which 

a certain proportion of muriat of foda, or of ammonia, 

is added. Part of the nitric acid decompofes thefe falts, 

combines with their bafe, and fets the muriatic acid at 

liberty. They prepared it at firfl with nitric acid 

alone ; but that mode was very defe&ive ; becaufe the 

nitric acid very readily converts tin to white oxide, and 

then is incapable of diffolving it. The confequence of 

which was, the precipitation of the whole of the tin. 

To remedy this defe6l, common fait, or fal-ammoniac, 

was very foon added, muriatic acid having the proper¬ 

ty of diffolving white oxide of tin very readily. A con- 

fiderable faving of nitric acid might be obtained, by 

employing as much fulphuric acid as is juft Efficient 

to fatur&te the bafe of the common fait, or fahammo- 
niac, employed. 

When the nitro-muriat of tin is to be ufed as a mor¬ 
dant, it is diffolved in a large quantity of water, and 

the cloth is dipped in the folution, and allowed to remain 

till Efficiently faturated. It is then taken out, and 

wafhed and dried. Tartar is ufually diffolved in the 

water along with the nitro-muriat. The confequence 

of this is a double decompofition ; the nitro muriatic 

acid combines with the potafs of the tartar, while the 

tartarous acid diffolves the oxide of tin. When tartar 

is ufed, therefore, in any confiderable quantity, 

mordant is not a nitro-muriat, but a tartrite of tin. 

Mr Hauffman, to whom the art of dyeing lies under 

numerous obligations, has propofed to fubflitute acetite 
of tin for nitro-muriat as a mordant for cotton and li¬ 

nen. It may be prepared by mixing together acetite 

tion at which they are commonly fold in this country \ Bancroft, 

This mordant, like the others, mufl be diffolved in aP* 29°* 
Efficient quantity of water, in order to be ufed. 

Iron, like tin, is capable of two degrees of oxyda¬ 

tion ; but the green oxide abforbs oxygen fo readily 

from the atmofphere, that it is very foon converted in¬ 

to the red oxide. It is only this laft oxide which is 

really ufed as a mordant in dyeing. The green oxide is 

indeed fometimes applied to cloth ; but it very foon ab¬ 

forbs oxygen, and is converted into the red oxide. This 

oxide has a very ftrong affinity for all kinds of cloth. 

The permanency of the iron fpots on linen and cotton 

is a Efficient proof of this. As a mordant, it is ufed 

in two flates ; in that of fulphat of iron, and acetite of 

iron. The firfl is commonly ufed for wool. The fait 

is diffolved in water, and the cloth dipped in it. It 

may be ufed alfo for cotton ; but in moft cafes acetite 

of iron is preferred. It is prepared by diffolving iron, 
or its oxide, in vinegar, four beer, &c. and the longer 

it is kept, the more is it preferred. The reafon is, that 

this mordant fucceeds bell when the iron is in the Hate 

of red oxide. It would be better then to oxydate the 

iron, or convert it into ruft, before ufing it ; which 

might eafily be done, by keeping it for fome time in a 

moifl place, and fprinkling it occafionally with water. 

Of late, pyrolignous acid has been introduced inflead 

of acetous. It is obtained by diflilling wood or tar. 

8. Tan, which has been already deferibed in the firfl 

part of this article, has a very ftrong affinity for cloth, 

and for feveral colouring matters, it is therefore very 

frequently employed as a mordant. An infufion of nut 

galls, or offumach (a), or any other fubflance contain¬ 

ing tan, is made in water, and the cloth is dipped in this 

infufion, aud allowed to remain till it has abforbed a 

Efficient quantity of tan. Silk is capable of abErbing 

a very great proportion of tan, and by that means ac¬ 

quires a very great increafe of weight. Manufa&urers 

fometimes employ this method of increafing the weight 

of filk *. * b tl 

Tan isoftenemployed alfo, along with other mordants, iet [[t 

in order to produce a compound mordant. Oil is alfo 
the ufed for the fame purpofe in the dyeing of cotton and 

linen. The mordants, with which tan moft frequently 

is combined, are alumina and oxide of iron. * 406 

Befides thefe mordants, there are* feveral other fub-Other mer* 

fiances frequently ufed as auxiliaries, either to facilitate dant?* 

the combination of the mordant with the cloth, or to 

alter 

Berth ot^ 

, 10r 

ry has declared himfelf of the fame opinion. But this reafoning, as Dr Bancroft has fhewn, proceeds upon a 
xnittake. He fuppofes that tin is necejfary for the produ&ion of red colours. 

(a) Sumach is the rhut coriaria ; a (hrub which is cultivated in the fouthern parts of Europe. Its fhoots are 
dried, atterwards ground to powder ; in which ftate they are fold to the dyer and tanner. « 

* 
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alter the (hade of colonr. The chief of thefe are, tar- 

tar, acetite of lead, common fait, fal ammoniac, fulphat or 

acetitc of copper, &c. 
q. Mordants not only render the dye permanent, 

but have alfo confidcrable influence on the colour pro¬ 

duced. The fame colouring matter produces very dif¬ 

ferent dves, according as the mordant is changed. • bup- 

pofe, for inftance, that the colouring matter be cochi¬ 

neal ; if we ufe the aluminous mordant, the cloth will 

acquire a crimfon colour ; but the oxide of iron pro¬ 
duces with it a black. Thefe changes, indeed, might 

naturally have been ex petted : for fince the colour of 

a dye fluff depends upon its affinity for light, every 
new combination into which it enters, having a tenden¬ 

cy to alter thefe affinities, will naturally give it a new 
colour. Now, in all cafes, the colouring matter and 

mordant combine together: the colour of the cloth, 

then, mu ft be chat which the particles of the dye and 
of the mordant, when thus combined together, exhibit. 

Indeed fome mordants may be confidered in the light 

of colouring matters alfo, as they always communicate 

a particular colour to cloth. Thus, iron communicates 

a brown colour, and iron and tan together conftitute a 

black dye. 
In dyeing, then, it is not only neceffary to procure 

a mordant, which has a fufficiently ftrong affinity for 

the colouring matter and the cloth, and a colouring 

matter which poffeffes the wiffied for colour in perfec¬ 

tion, we muft procure a mordant and a colouring mat¬ 

ter of fuch a nature, that when combined together 

they {hall poffefs the wiffied-for colour in perfe&ion. 

It is evident, too, that a great variety of colours may 

be produced with a fingle dye-duff, provided we can 

change the mordant fufficiently. 
10. Every thing which tends to weaken the affinity 

between the mordant and the cloth, or between the 

mordant and the colouring matter, and every thing 

which tends in any way to alter the nature of the mor¬ 

dant, muft injure the permanency of the dy e : becaufe, 

whenever the mordant is deftroyed, there is no longer 

any thing to caufe the dye Huff to adhere ; and when 

its nature is altered, the colour of the dye muft alter at 

the fame time. All the obfervations, then, which were 

made in the laft chapter, concerning the nature of co¬ 

louring matters, and the changes to which they are 

fubjedl, apply equally to mordants. Thefe fubflances, 

indeed, are fcarcely liable themfelves to any alteration. 

They are of a much more fimple nature, in general, 

than dye fluffs ; and therefore not nearly fo liable to 
decompofition. But when the colouring matter ltfelf 

is altered, it comes to the fame thing. Its affinity for 
the mordant being now deftroyed, there is nothing to 

retain it. 
As the permanency of a dye depends upon the de¬ 

gree of affinity between the mordant and the colouring 

matter, it is clear that the dye may want permanency, 

even though it refill the oxy muriatic acid, and all the 

other faline tells propofed by chemifts. Thefe fub¬ 

ftances may happen to have very little a&ion on the 

dye-ftuff, and therefore may not affe& it; yet it may 

foon difappear, in confequence of its want of affinity for 

the mordant. . , 
IX. The colouring matter with which cloth is dyed, 

does not cover every portion of its furface ; its particles 

attach themfelves to the doth at certain diftances from 
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each other: for cloth may be dyed different ffiades of 

the fame colour, lighter or darker, merely by varying J 

the quantity of colouring matter. With a fmall quan¬ tile ijuauuijf Wi --- * 409 

tity, the fhade is light ; and it becomes deeper as the Dye huffs 

quantity increafes. Now this would be impoffible, 

the dye-fluff covered the whole of the cloth. Newton fur- 
has demonllrated, that colours art rendered faint when face 0f 

the rays of light which occahon then) are mixed with cloth, 

white rays. Confequently, from cloth dyed of a light 

{hade, a confiderable quantity of white rays paffes off 

unchanged : but this could not be the cafe if the ftuff 

were covered with coloured matter ; becaufe all the 

white rays would be decompofed as they pafs through 

the coloured matter. Therefore, in light fhades, the 

colouring matter does not cover the cloth; its particles 

adhere to it, at a certain diftance from each other, and 

from every part of the cloth wnich is uncovered, the 

white rays pafs off unchanged. Even when the ffiade of 

colour is as deep as poffiblc, the colouring particles do 

not cover the whole of the cloth, but are at a certain 

diftance from each other. This diftance, undoubtedl), 

is dimir.ifhed in proportion to the deepnefs of the ffiader 

for the deeper the ffiade, the fmaller is the number of 

white rays which efcape undecompofed; the more, 

therefore, of the furface is covered, and, confequently, 

the fmaller is the diftarjee at which each each of them 

is placed. A fliade may be even conceived fo very deep, 

that not a particle of white light efcapes the attion of 

the colouring matter ; in which cafe, the diftance be¬ 

tween the particles qf colouring matter could not ex¬ 

ceed double that diftance at which a particle of matter 

is able to a& upon light. < fi ComnJL. 
That the particles of colouring matter, even when the coloulr^ 

ffiade is deep, are at fome diftance, is evident from this 

well-known fa&, that cloth may be dyed two colours at 

the fame time. All thofe colours, to which the dyers give 

the name of compound, are in fa£l two different colours ap¬ 

plied to the cloth at once. Thus cloth gets a green colour, 

by being firfl dyed blue and then yellow. The rays of 

light that pafs from green cloth thus dyed are blue and 

yellow ; by the mixture of which it is well known that 

green is produced. In this cafe, it is clear, that each 

of the colouring matters performs the very fame office- 

as if it were alone ; 3nd that the new colour is not pro¬ 

duced by the combination of the two colouring mat¬ 
ters. That part of the white light, reflected from the 

cloth, which paffes through the blue colouring matter, 

is decompofed, and the blue rays only tranfmitted; and 

that part of the white light which paffes through the 

yellow colouring matter is alfo decompofed, and only 

the yellow rays tranfmitted. It is clear, theiefoie, that 

both of the colouring matters equally cover the naked 

fibres of the cloth ; confequently the one muft be pla¬ 

ced in the intervals of the other : wherefore the par¬ 

ticles of each of the colouring matters are at fome di¬ 

ftance. Now the fame effe£l happens how deep foevei 

the ffiade be ; and it makes no difference which of 

the two dyes be firft given. Nay, if one of the dyes 

have a flrong affinity for the cloth, and the other only 

a weak affinity, the latter will foon difappear, and leave 

the cloth of the colour which the firft dye gives it. 
The difference, then, iri the ffiade of colour, and alfo- 

the compound colours which cloth may receive, depend 

entirely upon the diftance between the particles of the 

colouring matters attached to the.cloth? and the poffibi- 

r 
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lity of partly filling up the intervals, either with the 
fame colouring matter, or with a different one. 

Thus we have taken a view of the theory of dyeing, 

as far, at leaft, as it is at prefent underftood. It re¬ 

mains for us ft ill to give an account of the particular 

manner by which each of the colours is imparted to 

cloth. This (hall be the fubjed of the three following 

chapters. In the/r/?, we fhall treat oft he manner of 

dyeing the fimple colours ; in thefecond, of dyeing the 

compound colours ; and in the third, of dyeing cloth 

partially feveral different colours at.the fame time, or 

of that branch of the art of dyeing which is known in 
this country by the name of calico printing. 

^ *lr 
Blue dyes. 

Woad. 

4*3 
Indigo, 

u 4*4 
How pre¬ 
pared. 

Chab. IV. Of Dyeing Simple Colours. 

The colours denominated by dyers /triple, becaufe 
they are the foundation of all their Other proceffes, are 
four ;N namely, ift, blue 2d> yellow; —3 dy red;— 

4//;, black. To thefe they ufually add a fifth, under 

the name of root, or brown colour. Thefe fhall form 
the fubjed of the following fedions. 

Sect. I. Of Blue, 

| The only colouring matters employed in dyeing blue 

are wood*and indigo : attempts, indeed, have been made 

to dye with prufhat of iron ; but thefe attempts have 
hitherto failed. 

I. fbe ijatis tinBoria, or <woady is a plant com¬ 

monly enough cultivated in this kingdom, and even 

found wild in fome parts of England. It is of a yel- 

lowifh colour. Some perfons think that it was this 

plant with which the ancient Britons ftained their bodies, 

to make them appear terrible to their enemies. When 

Arrived at. maturity, this plant is cut down, wafned, 

dried haftily in the fun, ground in a mill, placed in 

heaps, and allowed to ferment for a fortnight; then 

well mixed together, formed into balls, which are piled 

upon each other, and expofed to the wind and fun. In 

this ftate they gradually become hot, and exhale a pu¬ 

trid ammoniacal fmell. The fermentation is promoted, 
af neceffary, by fprinkling the balls with water. When it 

has continued for a fufficient time, the woad is allowed to 
fall to a coarfe powder. In this ftate it is fold to the dyers. 

2. Indigo, is a bine coloured powder extra&ed from 

the indigofer a tiuBonay and from feveral other fpecies 

of the fame genus of plants, which are cultivated for 
that purpofe both in the Eaft and Weft Indies. 

When the indigofer a has arrived at maturity, it is cut 

a few inches above ground, placed in ftrata in a large 

vefiel, and covered with water. The plants foon ac¬ 

quire heat, ferment, and difeharge abundance of carbo¬ 

nic acid gas. When the fermentation is far enough 

advanced, which is judged of by the palenefs of the 

Part HI 
Dr Roxbourgh, who firft drew the attention of ma- Blue, 

nnfa&urers to tlje neriutn tinBoriumy a tree very com- » 
mon in Indoftan, from the leaves of which indigo may 

be extracted with much advantage, has given a much 

fhorter method of obtaining that pigment. The leaves 

arc kept in a copper full of water, fupported at the 

temperature of 160°, till they affume a yellowiffi hue, 
and the liquid acquire a deep green colour. The li¬ 

quid is then to be drawn off, agitated in the ufual man¬ 

ner, till the blue fiocculae appear; and then the indigo 

is to be precipitated with lime water*. * Bancrof 

This procefs, which fucceeds equally well with then 423. * 
indigofera, fhews us that the plants, from which indigo 

may be extra&ed, contain a peculiar green pollen, fo- 

luble in water. The intention, both of the fermenta¬ 

tion of the common method, and of the fealding, ac¬ 

cording to Dr Roxbourgh's method, is merely to ex¬ 
tract this pollen. .MrHauifman firft fhewed, that this 

green bafis of indigo has a ftrong affinity for oxyen ; 

and the fubfequent experiments of Drs Roxbourgh and 

Bancroft have confirmed his obfervations, and put them 

beyond the reach of doubt. It gradually attra&s oxy¬ 

gen frum the air; in confequence of which it acquires 
a blue colour, and becomes infoluble in water. The 

agitation is intended to facilitate this abforption, by 
expo ling a greater furface to the a&ion of the air. The 

lime water, by abforbing a quantity of carbonic acid, 

with which , the green pollen feems to be combined, 
greatly facilitates the feparation of the indigo. 

The method of preparing indigo, and of applying it 
to the purpofes of dyeing, feems to have been very 

early known in India. But in Europe, though it had 

been occafionally ufed as a paint *, its importance as a * pn„i; 

dye fluff was not underftood before the'middle of the!. 35. c/$ 
16th century. It is not even mentioned in the Plictho, 

which was publifhed in 1548. At that period, then, 

the ufe of indigo muft have been unknown to the Ita¬ 

lian dyers. The Dutch were the people who firft im¬ 

ported it from India, and made its importance known 

in Europe. It was afterwards cultivated in Mexico 

and the Weft Indies with fuch fuccefs, that the indigo 

from thefe countries was preferred to every other. In 

corifequence of this preference, they fupplied almoft 

the whole of the European market. But within thefe 
few years, the Eaft Indian indigo, owing entirely to 

the enlightened exertions of fome of our own country¬ 

men, has recovered its chara&er, and is now imported, 
in very confiderable quantities, into Britain. 

The indigo of Commerce has different ffiades of co¬ 
lour, according to the manner in which it has been pre¬ 

pared, and the. proportion of foreign fubftances with 

which it is mixed. The principal fhades are copper 
colour, violet, and blue. Phat indigo, which has 

, V the fmalleft fpeciilc gravity, is always moft efteemed ; 
leaves, the liquid, now of a green colour, is decanted becaufc it is moft free from impurities. Bergman + 

into large flat veffels, where it is conftantly agitated till found the pureft indigo of commerce which Ire could v 
blue fiocculae becrin to make their annearanr#* T.im^ procure, compofed of 

47 pure indigo, 
12 gum, 

6 re fin, 

22 earth, 

13 oxide of iron. 

blue fiocculae begin to make their appearance. Lime 

water is now poured in, which caufes the blue flocks to 

precipitate. . The colourlefs liquid is decanted off, and 

the blue Pediment poured into linen bags. When the 

■water has drained from it fufficiently, it is formed into 

Imall lumps, and dried in the fhade. In this ftate it 
■is fold to the dyer under the natlie of indigo. 

100 (b) 

—____ Pure 

; { B) Proud informs us, that he found magnefia, even abundantly, in indigo. —Nicholfon's Jour. III. 325. ‘ 
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Pare indigo is 

and oils: neither alkalies nor earths have any action on 
it ; none of the acids hitherto tried have any effect on 
it, except the nitric and fulphuric. Nitric acid very 
foon converts it into a dirty white colour, and at laft de- 
compofes it completely *. When the acid is concen¬ 
trated, it even fets fire to the indigo (c); when it is 
diluted, the indigo becomes brown, cryftals make their 
appearance, refembling thofe of oxalic and tartarous 
acids : and there remains behind, after the acid and the 
cryftals are wafhed off, a vifcid fubflance, of a -very bit¬ 
ter tafle, and pbffeffing many of the properties of a 

refill f. 
Concentrated fulphuric acid diffolves indigo readily, 

and much heat is evolved. The faturated folution is 
opaque, and confequcntly black; but it affumes a deep 
blue colour when diluted with water. This folution is 
well known in commerce under the name of liquid hi«e, 

Bancroft has given it the name of Julphat of indigo. Du¬ 
ring the folution of the indigo, fome fulphurous acid, 
and fome hydrogen gas, are evolved J, and the blue 
colour of the indigo is much heightened. Thefe fadfs 
have led Bancroft to fuppofe, that the indigo, during 
its folution, combines with an additional quantity of 

# Bancroft oxygen *. This may poffibly be the cafe, but the phe- 
’ nomena are not fufficient to ellablifti it : for the hy¬ 

drogen gas and fulphurous acid evolved may owe their 
formation, not to the adtion of the fulphuric acid on in¬ 
digo, but upon the impurities with which it is always 
mixed; and the improvement of the colour may be 
owing to the abfence of thefe impurities. The carbo- 
nats of fixed alkalies precipitate fiowly from fulphat of 
indigo a blue coloured powder, which pofleffes the pro¬ 
perties of indigo; but it is foluble in moil acids and in 
alkalies. Pure alkalies deftroy the colour and proper¬ 
ties of fulphat of indigo : they deftroy alfo precipitated 
indigo §. Thefe fadts give fome probability to Ban¬ 
croft’s opinion ; but they do not eitablifh it : becaufe 
the differences between common and precipitated indi¬ 
go may depend merely on the ftate of greater minute- 
nefs to which it is reduced, which prevents the attrac¬ 
tion of aggregation from obftruding the adtion of other 
bodies. Even filica, when newly precipitated, is foluble 
in many menftrua. 

3. Indigo has a very ftrong affinity for wool, filk, 
Method of cotton, and linen. Every kind of cloth, therefore, may 
dyeing by dyed with it, without the affiftance of any mordant 

whatever. The colour thus indeed is very permanent ; 
becaufe the indigo is already faturated with oxygen, 
and becaufe it is not liable to be decompofed by thofe 
fubftances, to the adtion of which the cloth is expofed. 
But it can only be applied to cloth in a ftate of folu¬ 
tion ; and the only folvent known being fulphuric.acid, 
it would feem at firft fight that the fulphuric acid fo¬ 
lution is the only ftate in which indigo can be employ¬ 
ed as a dye. 

The fulphat of indigo is indeed often ufed to dye 
wool and filk blue ; but it can fcarcely be applied to 
cotton and linen, becaufe the affinity of thefe fubftances 
for indigo is not great enough to enable them readily 

§ Berg 
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with ful¬ 
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to decompofe the fulphat. The colour given by ful¬ 
phat of indigo is exceedingly beautiful: it is known by * 
the name of Saxon blue ; becaufe the procefs, which 
was difcovered by councellor Barth in 1740* was hr^ 
carried on at Groffeuhayn in Saxony. The method 
of the original inventor was very complicated, from the 
great number of ufelefs ingredients which were mixed 
with the fulphat. But thefe ingredients were gradually 
laid afide, and the compofition fimplitied by others, af¬ 
ter the nature of it, which was for fome time kept fe- 
cret, became known to the public. The beft procefs 
is that of Mr Poerner*. i 

One part of indigo is to be diffolved in four parts offurl'Art de 

concentrated fulphuric acid; to the folution one part la "Teinture* 

of dry carbonat of potafs is to be added, and then it isl5* 
to be diluted with eight times its weight of winter. 
The cloth mull be boiled for an hour in a folution, con¬ 
taining five parts of alum and three of tartar for every 
32 parts of cloth. It is then to be thrown into a wa¬ 
ter bath, containing a greater or fmaller proportion of 
the diluted fulphat of indigo, according to the. ffiade 
which the cloth is intended to receive. In this bath 
it muft be boiled till it has acquired the wiffied-for co¬ 
lour. The alum and tartar are not intended to a£l as 
mordants, but to facilitate the decompofition of the 
fulphat of indigo. Bergman afcertained that alum pof- 
fefies this property. The alkali added to the fulphat 
anfwers the fame purpofe. Thefe fubftances, alfo, by 
faturating part of the fulphuric acid, ferve, in fome 
meafure, to prevent the texture of the cloth from being 
injured by the adion of the acid, which is very apt to 
happen in this procefs* 4*7 

4. But fulphat of indigo is by no means the only ^ c^odb°f 
lutian of that pigment employed in dyeing. By far^^J 
the mod common method, and indeed the only method Qng indigo* 
known before 1740, is to deprive indigo of the oxy¬ 
gen to which it owes its blue colour, and thus to re¬ 
duce it to the ftate of green pollen ; and then to dif- 
folve it in water by means of alkalies, or alkaline ejarths, 
which in that ftate ad upon it very readily. Indigo is 
precifely in the ftate of green pollen when it is firft: 
extraded from the plant in the fealding procefs de- 
feribed by Dr Roxbourgh. If,' therefore, there were 
any method of ftopping ffiort here, and of feparating 
the pigment while it retains its green colour, it would 
be precifely in the ftate beft adapted for dyeing.. No¬ 
thing more would be neceffary but to diffolve it in wa- 
ter by means of an alkali, and to dip the cloth into the 
folution f. f Bancrofts 

But as indigo is not brought home to us in that ftate, 
the dyer is under the neceffity of undoing the laft part 
of the indgo-maker’s procefs, by feparating again 
the oxygen, and reftoring it to its original green co¬ 
lour. Two different methods are employed for this 
purpofe. The firft of thefe methods is to mix with in¬ 
digo a folution of fome fubftance which has a ftronger 
affinity for oxygen than the green bafis of indigo. 
Green oxide of iron, for inftance, and difterent metallic 
fulphurets. If, therefore, indigo, lime, and green ful¬ 
phat of iron, be mixed together in water, the indigo 

gradually 

(c) The corabuftion of Indigo by nitric acid, of the denfity 1.520, was firft publifhed by Mr Sage ; but 
Woulfe appears to have obferved the faft before him, and to have pointed it out to Rouelle, who ihewed it 11* 

his leftures. Proujl, Nicholfon’s Jour. III. 32J* 
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Blue- gradually lofes its blue colour, becomes green, and Is 

diffolved, while the green oxide of iron is converted in¬ 

to the red oxide. The manner in which thefe changes 

take place is obvious. Part of the lime decompofes 

the fulphat of iron ; the green oxide, the inftant that it 

is fet at liberty, attra&s oxygen from the indigo, de¬ 

compofes it, and reduces it to the flate of green pollen. 

This green pollen is immediately diffolved by the ac¬ 

tion of the reft of the lime. In like manner, indigo is 

diflolved when mixed in water, with pure antimony 

and potafs, or with fulphuret of arfeuic and potafs. For 

thefe interefting fads we are indebted to Mr Hauff- 
man. 

The fecond method is to mix the indigo in water 

with certain vegetable fubftances which readily undergo 

fermentation. During this fermentation, the indigo is 

deprived of its oxygen, and diflolved by means of quick¬ 

lime or alkali, which is added to the folution. The 

firft of thefe methods is ufually followed in dyeing cot- 

418 ton and linen ; the fecond in dyeing wool and fllk. 
How to in- 5. Iri the dyeing of wool, woad and bran are corn- 

colour on ^ emP^°Yec^ as vegetable ferments, and lime as the 
wool folvent of the green bafe of the indigo. Woad con¬ 

tains itfelf a colouring matter precifely fimilar to in¬ 

digo ; by following the common procefs, indigo may 

be extra&ed from it. In the ufual flate of woad, when 

purchafed by the dyer, the indigo which it contains is 

probably not far from the flate of green pollen. Its 

quantity in woad is but fmall, and it is mixed with a 

great proportion of other vegetable matter. Before 

the introdu&ion of indigo into Europe, woad alone 

was employed as a blue dye ; and even as late as the 

l 7th century, the ufe of indigo was reftri&ed in differ¬ 

ent countries, and dyers obliged to employ a certain 

quantity of woad (d). But thefe abfurd reftridlions 

were at laft removed, and woad is now fcarcely ufed in 

dyeing, except as a ferment to indigo. The blue co¬ 

louring matter, however, which it contains, muft, in all 

Cafes, contribute confiderably to the dye. 

A fufficient quantity of woad, mixed with bran, is 

put into a wooden veffel filled with warm water, whofe 

temperature is kept up fufficiently to enfure fermenta¬ 

tion. Afterwards quicklime and indigo are added. The 

indigo is deprived of its oxygen, and diflolved by the 

lime. When the folution is complete, the liquid has a 

green colour, except at the furface, where it is copper 

coloured, or blue, becaufe the indigo at the furface 

abforbs oxygen from the air, and affume^ its natural 

colour. The woollen cloth is dipped in, and patted thro’ 

the liquid as equably as poffible, piece after piece ; thofe 

pieces being firft dyed which are to aflume the deepeft 

Ihade. No part of the cloth fliould come in contact 

with the fediment, which would fpoil the colour. When 

the cloth is firft taken out of the vat, it is of a green 

colour; but it foon becomes blue, by attracting oxygen 

from the air. It ought to be carefully wafhed, to car¬ 

ry off the uncombined particles. This folution of in¬ 

digo is liable to two inconveniences: 1. It is apt fome- 

times to run too faft into the putrid fermentation : this 
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may be known by the putrid vapours which it exhales, Yellow, 

and by the difappearing of the green colour. In this v—^ 
ftate it would foon deftroy the indigo altogether. The 

inconvenience is remedied by adding more lime, which 

has the property of moderating the putrefeent tenden¬ 

cy. 2. Sometimes the fermentation goes on too lan¬ 

guidly. This defedl is remedied by adding more bran 

or woad, in order to diminifh the proportion of quick- 

Hme. ^ ^ 4I? 
6. Silk is ufually dyed blue by the following pro-silk, 

cefs : Six parts of bran, and fix of indigo, with nearly 

one part of madder, are ftirred into a fufficient quanti¬ 

ty of water, in which fix parts of common potafh of 

commerce is diffolved. The liquid is kept at a tempe¬ 

rature proper for fermentation. When the indigo, de¬ 

prived of its oxygen by the fermentation, is diffolved 

by the potafs, the liquid affumes a green colour. The 

fllk, previoufly well fcoured, is put into the folution in 

fmall quantities at a time ; then wrung out of the dye, 
and hung up in the open air, till the green colour which 

it has at firft is changed into blue. By this method 

fllk can only be Tnade to receive a light blue colour. 

In order to give fllk a dark blue, it niult previoufly re¬ 

ceive what is called a ground colour; that is, be previouf¬ 

ly dyed fome other colour. A particular kind of red 

dye-fluff, called archil (e), is commonly employed for 

this purpofe. 

The madder employed in the above procefs may, at 

firft fight, appear fuperfluous : it feems, however, to 

contribute fomething to the colour. 4*0 
7. Cotton and linen are dyed blue by the following Cotton, and 

procefs: One part of indigo, one part of green fulphat ^nen> 

of iron, and two parts of quicklime, are ftirred into a 
fufficient quantity of water. The folution is at firft 

green, but it gradually affumes a yellow colour, and its 

furface is covered with a fhining copper-coloured pel¬ 

licle. The cloth is to be allowed to remain in the folution 

for five or fix minutes. When taken out, it has a yellow 

colour; but on expoiure to the atmofphere, it foon be¬ 

comes green, and then blue, in confequence ot the ab- 

forption of oxygen. The indigo, in this procefs, feems 

to be deprived of a greater quantity of oxygen than is 

neceffary to reduce it to the flate of green pollen. Mr 

Hauffman has obferved, that the cloth acquires a much 

deeper colour, provided it be plunged, the inftant it is 

taken out of the dyeing vat, into water acidulated with 

fulphuric acid. It is ufual to dip the cloth into a fuc- 

ccffion of vats, varioufly charged with colouring mat¬ 

ter ; beginning with the vat which contains leaft co¬ 

louring matter, and paffing gradually to thofe which 

contain molt. By this contrivance the cloth is dyed 

more equally than it probably would be, if it were plun¬ 

ged all at once into a faturated folution of colouring 

matter. 

Sect. II. Of Yellow. 

The principal colouring matters employed to dyeYetj^y 
yellow are *weldy fujlic, and quercitron hark. 

1. Refeda luteola, known in this country by the name 

of 

(d) The employment of Indigo was ftri&ly prohibited in England in the reign of Queen Elizabeth; nor 

was the prohibition taken off till the reign of Charles II. It was prohibited alfo in Saxony. In the edi6t it is 

fpoken of as a corroflve fubftance, aud called food for the devil. Colbert reftri&ed the French dyers to a certain 
quantity of it. 

(e) This will be deferibed in a fubfequent fedlion. 
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of weld, is a platit which grows wild very commonly in 

' Scotland, and in mod European countries. Cultivated 

weld has a more {lender dem than the wild kind, but it 

is more valuable, becaufe it is much more rich in co¬ 

louring matter. It is an annual plant, of a yellowiffi 

green colour, furnifhed with a great number of fmall 

leaves. When ripe it is pulled, dried, tied up in par¬ 

cels, and in that hate fold to the dyer. 
Weld readily yields its colouring matter to water. 

The faturated decodlion of it is brown ; but when fuffi- 

cientlv diluted with water it becomes yellow. Acids 

render its colour fomevvhat paler, but alkalies give it a 

deeper (hade. When alum is added to it, a yellow co¬ 

loured precipitate falls down, confiding of alumina com¬ 

bined with the colouring matter of weld. The affinity 

therefore of this colouring matter for alumina is fo 

great, that it is able to abllraft it from fulphuric acid. 

Its affinity for oxide of tin is at lead equally great ; for 

muriat of tin caufes a copious bright yellow precipitate, 

compofed of the colouring matter and the oxide com¬ 

bined. Molt of the metallic falts occafion fimilar preci¬ 

pitates, but varying in colour according to the metal 

employed. With iron, for indance, the precipitate is 

drak grey, and with copper brownifh green *. 

2. The morus tinftoria is a large tree which grows in 

the Wed India iflands. The wood of this tree is of a 

yellow colour, with orange veins. The French call it 

yellow wood (hols jaune) ; but the Englifh dyers have 

-given it the abfurd name of old fuftic (f). This wood 

has been introduced into dyeing fince the difeovery of 

America. The precife time is not known ; but that it * 

was ufed in England foon after the middle of the 17th 

century, is evident from Sir William Petty’s paper on 

Dyeingy read to the Royal Society foon after its infti- 

tution. Jn that paper particular mention is made of old 

fuf,c- .... 
Fudic gives out its colouring matter with great faci¬ 

lity to water. The faturated decodtion of it is of a 

deep reddifh yellow colour ; when Efficiently diluted it 

becomes orange yellow. Acids render it turbid, give 

it a pale yellow colour, and occafion a {light green ifh 

precipitate, which alkalies rediffolve. Alkalies give 

the decodlion a very deep colour, inclining to red ; fome 

time after they have been added, a yellow matter fepa- 

rates from the liquid, and either fwims on the furface, 

or adheres to the fides of the veffel. Alum, fulphat 

of iron, of copper, and of zinc, produce precipitates 

compofed of the colouring matter combined refpedtive- 

ly with the bafes of thefe different falts ; and the colour 

varies according to the fubdance with which this co¬ 

louring matter is combined. With alumina it is yel¬ 

low ; with iron, yellowiffi brown ; with copper, brovvn- 

iffi yellow; and with zinc, greenifh brown f. 

3. The quercus nigra, to which Dr Bancroft has 

given the name of quercitron, is a large tree which grows 

naturally in North America. Dr Bancroft difeovered, 

about the year 1784, that the bark of this tree contains 
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a great quantity of yellow colouring matter, and fince 

that time it has been introduced into dyeing with much * 

advantage. To prepare it for the dyer, the epidermis 

is ffiaved off, and then it is ground in a mill. It fepa- 

rates partly into dringy filaments, and partly into a fine 

light powder. Both of thefe contain colouring matter, 

and therefore are to be employed ; but as they contain 

unequal quantities, they ffiould be ufed in their natural 
proportions. 

Quercitron bark readily gives out its colouring mat¬ 

ter to water at the temperature of ioog. The iiifuiion 

has a yellowiffi brown colour, which is rendered lighter 

by acids, and darker by alkalies. Alum occafious a 

fcanty precipitate of a deep yellow colour ; muriat of 

tin, a copious bright yellow precipitate ; fulphat of tin, 

a dark olive precipitate ; and fulphat of copper, a pre¬ 

cipitate or a yellow colour inclining to olive J. { Bancroft, 

4. Befide-s thefe dye (luffs there are others occafion-’* 32°* 

ally ufed by dyers. The following are the mod remark-othe/yel- 

a’ole; . * _ _ low dyes. 
Genifta tincloria, or dyers broom. This plant yields a 

very inferior yellow ; it is only ufed for coarie woollen 

duds. 

Serralula tin61 cvia, or faw-worK This plant yields a 

yellow nearly of the fame nature with weld; for which, 

therefore, it is a good fubditute. 

Jugians alba, or American hie eery. The bark of this 

tree yields a colouring matter exactly fimilar to that of 

quercitron bark, but much fmaller in quantity. 

Anotta is a name given to a red pade formed of the 

berries of the bixa orellana, a tree which is a native of 

America. This pade yields its colouring matter to a 

folution of alkali in water. The dilution affords an ex¬ 

ceedingly beautiful yellow dye, but very fading, and in¬ 

capable of being fixed by any known mordant. 

Turmeric is the root of the curcuma L fga, a j la fit 

which grows both in the Eall and Wed indies. It is 

richer in colouring mater than any other yellow dye 

duff. It yields very beautiful yellows, but too fading 

to be of much ufe, and no mordant has any influence 

in contributing to their permanence. 426 
5. Yellow colouring matters have too weak an afli- Yellow rc- 

nity for cloth to produce permanent colours without^ ordlnt 
the ufe of mordants. Cloth, therefore, before it be 

dyed yellow, is always prepared by combining fome 

mordant or other with it. The mordant mod common¬ 

ly employed for this purpofe is alumina. Oxide of tin 

is fometimes ufed when very fine yellows are wanted. 

Tan is often employed as a fubfidiary to alumina, in or¬ 

der to fix it more copioufly on cotton and linen. Tar¬ 

tar is alfo ufed as an auxiliary to brighten the colour ; 

and muriat of foda, fulphat of lime, and even fulphat of 

iron, in order to render the ffiade deeper. 

6. The yellow dyed by means of fudic is more per¬ 

manent, but not fo beautiful as that given by weld or 

quercitron. As it is permanent, and not much injured 

by acids, it is often ufed in dyeing compound colours 

4 K where 

(f) The rhus cotiniis, or Venice fumach, is a fmall ffirub, formerly employed as a yellow dye, but now almoft 

out of ufe. The French call it fuftet, from which word it is probable, as Dr Bancroft fuppofes, that our dyers 

formed the term fuftic. When the morus tin&oria was introduced as a dye-duff, they gave it the fame name : 

but in order to didinguiffi the two, they called the fumach, which was 2 fmall ffirub, young fuftic; and the morus, 

which was a large tree, old fuftic. See Bancroft, i. 412* 
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where a yellow is required. The mordant is alumina. 

When the mordant is oxide of iron, fuftic dyes a good 

permanent drab colour. 
Weld and quercitron bark yield nearly the fame kind 

of colour ; but as the bark yields colouring matter in 

much greater abundance, it is much more convenient, 

and, upon the whole, cheaper than weld. It is pro¬ 

bable therefore, that it will gradually fuperfede the ufe 

of that plant. The method of ufing each of thefe dye 

fluffs is nearly the fame. 
7. Wool may be dyed yellow by the following pro- 

cefs : Let it be boiled for an hour, or more, with 

about 4-th of its weight of alum, diffolved in a fufficient 

quantity of water. It is then to be plunged, without 

being rinced, into a bath of warm water, containing in 

it as much quercitron bark as equals the weight of the 

alum employed as a mordant. The cloth is to be turn¬ 

ed through the boiling liquid till it has acquired the 

intended colour. Then a quantity of clean powdered 

chalk, equal to the hundredth part of the weight of the 

cloth, is to be flirred in, and the operation of dyeing 

continued for eight or ten minutes longer. By this 

method a pretty deep and lively yellow may be given 

fully as permanent as weld yellow *. 
For very bright orange, or golden yellows, it is r\e- 

ceffary to have recourfe to the oxide of tin as a mor¬ 

dant. A fine orange yellow may be given to woollen 

cloth, by putting, for every ten parts of cloth, one part 

of bark into a fufficient quantity of hot water; after a 

few minutes, an equal weight of murio-fulphat of tin is 

to be added, and the mixture well flirred. The cloth 

acquires the wifhed-for colour in a few minutes when 

-brifkly turned in this bathf. 
The fame procefs will ferve for producing bright 

golden yellows, only fome alum mufl be added along with 

the tin. For the brighteft golden yellow, the propor¬ 

tions fufficient for dyeing 100 parts of cloth are, 10 

parts of bark, 7 parts of murio-fulphat of tin, and 5 

parts of alum. All the poffible fhades of golden yellow 

may be given to cloth merely by varying the propor¬ 

tion of the ingredients according to the fhade J. 
In order to give the yellow that delicate green fhade 

fo much admired for certain purpofes, the fame procefs 

may be followed, only tartar mull be added in different 

proportions according to the fhade. Thus to dye 100 

parts of cloth a full bright yellow, delicately inclining 

to green, 8 parts of bark, 6 of murio-fulphat, 6 of alum, 

and 4 of tartar, are to be employed. The tartar is to 

be added at the fame time with the other mordants. If 

the proportion of alum and tartar be increafed, the 

green fhade is more lively : to render it as lively as pof¬ 

fible, all the four ingredients ought to be employed in 

equal proportions. As thefe fine lemon-yellows are 

generally required only pale, 10 parts of each of the 

ingredients will be fufficient to dye about 300 parts of 

cloth §. 
By adding a fmall proportion of cochineal, the co- 

, lour may be raifed to a fine orange, or even an aurora||. 

8. Silk may be dyed different fhades of yellow, either 

by weld or quercitron bark, but the laft is the cheapefl 

of the two. The proportion fhonld be from 1 to 2 

parts of bark to 12 parts of filk, according to the fhade. 

The bark, tied up in a bag, fhould be put into the dye¬ 

ing veffel while the water which it contains is cold, and 

when it has acquired the heat of about ico°, the filk, 
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previoufly alumed, fhould be dipped in, and continued till Yellow. 

}t affumes the wifhed-for colour. When the fhade re- 

quired is deep, a little chalk or pearlafh fhould be added 

towards the end of the operation. When a very lively 

yellow is wanted, a little murio-fulphat of tin fhould be 

added, but not too much, becaufe .tin always injures 

the gloffinefs of filk. The proportions may be 4 parts 
of bark, 3 of alum, and 2 of murio-fulphat of tin ^ Bancroft, 

Silk is dyed fine orange and aurora colours by anot-1^4,5* 

ta. The procefs is merely dipping the filk into an al¬ 

kaline folution of anotta. To produce the orange 

fhade the alkali is faturated with lemon juice. The 

colours thus produced are exceedingly beautiful, but 

they want permanency. ^ 
9. The common method of dyeing cotton and linen Cotton, 

yellow, has been defcribed in the article Dyeing in theand fine*. 

Encyclopedia. The cloth is firft foaked in a folution of 

alum, and then dyed in a deco&ion of weld. After 

this it is foaked for an hour in a folution of fulpliat of 

copper, and, laflly, it is boiled for an hour in a folution 

of hard foap. This procefs, befides the expence of it, 

is defe&ive ; becaufe the yellow is neither fo beautiful 

nor fo permanent as it might be if the mordant were 

ufed in a different form. 

The method recommended by Dr Bancroft is much 

more advantageous, yielding more permanent and beau¬ 

tiful colours at a fmaller expence. The mordant fhould 
be acetite of alumina, prepared by diffolving 1 part of 

acetite of lead, and 3 parts of alum, in a fufficient quan¬ 

tity of water. This folution fhould be heated to the 

temperature of ioo°, the cloth fhould be’foaked in it 

for two hours, then wrung out and dried. The foak- 

ing may be repeated, and the cloth again dried as be¬ 

fore. It is then to be barely wetted with lime water, 

and afterwards dried. The foaking in the acetite of 

alumina may be again repeated ; and if the fhade of 

yellow is required to be very bright and durable, the 

alternate wetting with lime water, and foaking in the 

mordant, may be repeated three or four times. By 

this contrivance a fufficient quantity of alumina is'Com- 

bined with the cloth, and the combination is rendered 

more permanent by the addition of fome lime. The 

dyeing bath is prepared by putting 12 or 18 parts of 

quercitron bark (according to the depth of the fhade 

required), tied up in a bag, into a fufficient quantity of 

cold water. Into this bath the cloth is to be put, and 

turned round in it for an hour, while its temperature is 

gradually raifed to about 1 20°. It is then to be brought 

to a boiling heat, and the cloth allowed to remain in it 

after that only a few minutes. If it be kept long at a 

boiling heat the yellow acquires a fhade of brown *. 35L 

Another way of dyeing cotton and linen very per¬ 

manent yellows, would be to imitate the method adopt¬ 

ed for dyeing cotton in the Daft. That method is in¬ 

deed exceedingly tedious, but it might be very much 

fhortened by carefully attending to the ufes of the in¬ 

gredients. The effential part of the procefs is to caufe 

the alumina to combine in fufficient quantity with the 

cloth, and to adhere with fufficient firmnefs to enfure a 

permanent colour. This is accomplifhed by ufing three 

mordants; firft oil, then tan, and laflly alum. The 

combination of *thefe three fubftances produces a morr 

dant which enfures a very permanent colour. 

The cotton is firft foaked in a bath compofed of a 

fufficient quantity of oil, and mixed with a weak folu¬ 

tion 
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tion of foda. Animal oil feems to anfwer beft for the 

■'purpofe. Vogler found that glue anfwered extremely 

well* The foda fhould be cauftic : In that ftate it’com¬ 

bines with the oil, and enables the cloth to abforb it 

equally. It is then, after being wafhed, put into an 

infufion of nut galls (the whiter the better). The tan 

combines with the oil, while the gallic acid carries oft 

the alkali that may remain attached to the cloth. The 

infufion ought to be hot ; and the cotton, after coming 

out of it, fhould be dried as quickly as pofiible. Care 

fhould be taken that the quantity of galls do not ex¬ 
ceed a jail proportion compared with the oil, other- 

wife the colour will be darkened. The cotton, thus 

prepared, is to be put into a folntion of alum. There 
is a itrong affinity between tan and alumina ; in confe- 

quence of which, the alum is decompofed, and the alu¬ 

mina combines with the tan in fufficient abundance f. 

The cotton, thus prepared, is to be dyed, as above de- 

u fcribed, with quercitron bark. 
Mr Chaptal, whofe ingenious labours have contri- 

Chaptal’s buted exceedingly to elucidate the theory of dyeing, 
proccfs for ^as prop0fed an exceedingly fimple and cheap method 
cotton. dye;ng cotton a fine permanent nankeen yellow. His 

procefs is as follows (g). 

Cotton has fo ftrong an affinity for oxide of iron, 

that if put into a folution of that oxide in any acid 

whatever, it decompofes the fait, abforbs the iron, and 

acquires a yellow colour. The cotton to be dyed 

is to be put into a cold folution of fulphat of iron, of 

the fp. gr. 1.020 ; it is then wrung out, and put di- 

redly into a ley of potafs, of the fp. gr. i.oio, into 

which a folution of alum has been poured till it was fa- 

turated with it. After the cotton has remained in this 

bath four or five hours, it may be taken out, wafhed, 

and dried. By this procefs cotton may be dyed all 

the different (hades of nankeen, by varing the propor¬ 

tion of the fulphat of iron. Thi3 colour has the ad¬ 

vantage of not being injured by wafhing, and of being 

$ Bid. 17 o. exceedingly cheap §. 

Sect. III. Of Red. 

The principal colouring matters employed in dyeing 
red are, Jtermes, cochineal, archil, madder, carthamus, and 
Brazil wood. 

In different parts of Afia and the fouth of Eu- 
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SUBSTANCES. 
The colour which it communicates to cloth is ex- 

ceedingly permanent, but being far inferior in beauty 

to thofe which may be obtained from cochineal, it has 

been but little employed by dyers fince that fplendid 

pigment came into common ufe. 
2. Cochineal is likewife an infed, a fpecies of coccus. Cochineal, 

Linnaeus diftinguifhes it by the name of coccus ca8i. It 

inhabits different fpecies of cadi, but the moil perfed 

variety is confined to the cattus couinillifer. The cochi¬ 

neal infed was firft difeovered in Mexico ; the natives 

had employed it in their red dyes before the arrival of 

the Spaniards. It became known in Europe foon after 

the conqueft of Mexico 5 and the beauty of the colour 

which it communicates to cloth very foon attraded ge¬ 

neral attention. For many years it was miftaken for a 

Vegetable produdion, as had been the cafe alfo with the 

kermes. Different accounts of its real nature had in¬ 

deed appeared very early in the Philofophical Tranf- 

adions ; but the opinion of Pomet, who infilled that 

it was the feed of a particular plant, gained fo much 

credit, that it was not entirely deftroyed till the publi- ^ 

cation of Mr Ellis's paper in the 52d volume of the 

Philofophical Tranfadions, which eilablifhed the con¬ 

trary beyond the poflibility of doubt. 
The female cochineal infed remains like the kermes, 

during her whole life adhering to a particular fpot of 

the tree on which it feeds. After fecundation, her 

body ferves merely a3 a nidus for her numerous eggs, 

and gradually fwells as thefe advance towards maturity. 

In this ftate the infeds are gathered, put into a linen 

bag, which is dipt into hot water to deftroy the life of 

the young animals contained in the eggs, and then 

dried. In this ftate they are fent to Europe and fold 

to the dyer. 
The quantity of cochineal difpofed of in Europe is 

very great. Bancroft informs us, Jthat the Spaniard! 

annually bring to market about 600,000 lbs. ot it. 

Hitherto the rearing of the infers has belonged almoft 

exclufively to that nation. Other nations have indeed 

attempted to (hare it with them, but without any re¬ 

markable fuccefs 5 as the Spaniards ufe every precau¬ 

tion to confine the true cochineal, and even the fpecies 

of cadus on which it feeds, to Mexico. Mr Thiery 

de Menonville was fortunate enough to procure fome 

fpecimens of both, and to transfer them in fafety to St I. In amereni pans 01 aim «uiu me iuum ui 1,8 * “ . r - J n 
rope, there grows a fmall fpecies of oak, to which Lin- Domingo ; but after his death, the ^5r.e 

* 7 n 1 ..1 • ~ .1 -TKa . rr 11 i n m I wnirn ninr*r 
nseus gives the name of quercus coccifera. On this oak 

refides a fmall infed, of a reddifh brown colour; in 

commerce it is known by the name of formes. This 

infed is a fpecies of coccus: Linnaeus called it coccus 

ilicis. Thefe infers are gathered in the month of June 

when the female, which alone is ufeful, is fwelled with 

eggs. They are fteeped for ten or twelve hours in vi¬ 

negar to kill the young infers contained in the eggs, 

and afterwards dried on a linen cloth. In this ftate 

they are fold to the dyer. 
Kermes readily gives out its colouring matter to 

water or alcohol. It was much ufed by the ancients in 

dyeing ; the colours which it produced were highly 

efteemed, being inferior in price only to their celebra¬ 

ted purple. They gave it the name of coccus. 

ed to perifh. The wild cochineal infed, which differs 

from the cultivated kind merely in being fmaller,. and 

containing lefs colouring matter, was produced in St 

Domingo, in confiderable quantities, before the com¬ 

mencement of the late war. Several fpirited Bri<* 

tifti gentlemen have lately contrived to procure the in- 

fed ; and vigorous efforts are making to rear it in the 

Eaft Indies. We have not yet learned the fuccefs of 

thefe attempts; but we have reafon to hope every thing 

from the zeal and abilities of thofe gentlemen who have 

taken an adive part in the enterprize. 
Cochineal readily gives out its colouring matter to 

water. The decodion is of a crimfon colour, incli¬ 

ning to violet: It may be kept for a long time without 

putrefying or lofing its tranfparency. Sulphuric acid 
4 K 2 gives 

(g) We ought to menton, that this procefs, or at leaft one very fimilar, has been long well known to the ca¬ 
lico printers of this country. Moft of their brown yellows, or drabs, are dyed with iron. 
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gives It a red colour, inclining to yellow, and occafions 
a fmall fine red precipitate. Tartar gives it a yellowifh 
red colour, which becomes yellow after a fmall quanti¬ 
ty of red powder has fubfided. Alum brightens the 
colour of the dcco&Ion, and occafions a crimfon preci¬ 
pitate. Muriat of tin gives a copious fine red precipi¬ 
tate; fulphat of iron, a brownifh violet precipitate; ful- 
phat of zinc, a deep violate precipitate ; acetite of lead, 

’ and fulphat of copper, violet precipitates f. 
Water is not capable of extra&ing the whole of the 

colouring matter of cochineal; but the addition of a 

little alkali or tartar enables the water to extract the 
• whole of it *. 

3. Archil (h) is a pafle formed of the lichen roccella, 
pounded and kept moift for fome time with flale urine. 
It gives out its colouring matter to water, to alcohol 
(1), and to a folution of ammonia in water. 

The lichen roccella grows abundantly in the Canary 
iflands, from which it is imported and fold to the dyers. 
Other lichens are likewife ufed to dye red, efpecially 
the parellus, from which the pigment called litmus, and 
by chernifts turfole, is prepared ; the omphalodes and tar- 

tareous, which are often employed in this country to 
dye coarfe cloths. To thefc many others might be ad¬ 
ded ; but the reader may confult the treatifes of Hoff¬ 
man and Weftring on the fubjeft. 

4. The rubia tinUorum is a fmall well known plant, 
cultivated in different parts of Europe for the fake of 
its roots, which are knowm by the name of madder. 

They are about the thicknefs of a goofe quill, fome- 
what tranfparent, of a reddifh colour, and a ftrong fmell. 
They are dried, cleaned, ground in a mill, and in that 
ftate ufed by dyers. 

Madder gives out its colouring matter to water. The 
infufion is of a brownifh orange colour; alum produces 
in it a deep brownifh red precipitate ; alkaline carbo- 
nats, a blood red precipitate, which is rediffolved on add¬ 
ing more alkali. The precipitate occafioned by acetite 
of lead is brownifh red ; by nitrat of mercury, purplifh 
brown ; by fulphat of iron, a fine bright brown. Af¬ 
ter the red colouring matter has been extraded from 
madder by water, it is (till capable of yielding a brown 

.colour J. 
5. Carthamus tin&orious is an annual plant, cultiva¬ 

ted in Spain, Egypt, and the Levant, for the fake of 
its flowers, which alone are ufed in dyeing. After the 
juice has been fqueezed out of thefe flowers, they are 
walked repeatedly with fait water, preffed between the 
hands, and fpread on mats to dry. Care is taken to 
cover them from the fun during the day, and to expofe 
them to the evening dews, in order to prevent them 
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from drying too fait. Such is the method followed in Red. 
Egypt. # v-vr-w 

The flowers of carthamus contain two colouring 
matters ; a yellow, which is foluble in water, and a red, 
infoluble in water, but foluble in alkaline carbon at s. 
The method of preparing them above defeijibed, is in¬ 
tended to carry off the yellow colouring matter, w hich 
is of no ufe, and to leave only the red. After the 
flowers are thus prepared, they are of a red colour, and 
have loft nearly one-half of their weight. An alkaline 
ley readily extrafts their colouring matter, which may 
be precipitated by faturating the alkali with an acid. 
Lemon juice is commonly ufed for this purpofe, becaufe 
it does not injure the colour of the dye. Next to ci¬ 
tric, fulphuric acid is to be preferred, provided too 
great a quantity be not ufed. The red colouring mat¬ 
ter of carthamus, extra&ed by carbonat of foda, and 
precipitated by lemon juice, conftitutes the rouge em¬ 
ployed by the ladies as a paint. It is afterwards 
ground with a certain quantity of talc. The finends 
of the talc, and the proportion of it mixed with the car¬ 
thamus, occafion the difference between the cheaper 
and dearer kinds of rouge. ^7 

6. Brazil wood, or fernambouc, as it is called by the Brazil 
French, is the wood of the cafalpinia crijla, a treewod(k 
which grows naturally in America and the Weft In¬ 
dian iflands. It is very hard ; its fpecific gravity is 
greater than that of water ; its tafte is fweetifh ; its 
colour, wdien frefh cut, is pale ; but after expofure to 
the atmofphere, it becomes reddifh. 

Brazil wood yields its colouring matter to alcohol, 
and likewnfe to boiling water. The deco&ion is of a 
fine red colour. The mineral acids make it yellow, 
and occafion a reddifh brown precipitate. Oxalic acid 
caufes an orange red precipitate. Fixed alkali gives 
the deco&ion a crimfon colour, inclining to brown ; 
ammonia, bright purple. Alum occafions a copious 
crimfon precipitate, efpecially if alkali is added at the 
fame time. Sulphat of iron renders the deco61ion black. 
The precipitate prqduced by muriat of tin is rofe co¬ 
loured ; that by acetite of lead of a fine deep red *. 

The deccdlion of Brazil wood is fitter for dyeing - ^ 
after it lias flood fome time, and undergone a kind of 
fermentation. g 

7. None of the red colouring matters has fo ftrong Red re- 
an affinity for cloth as to produce a permanent red, quires a 
without the-afiiftanpe of mordants. The mordants em-mor^ant# 
ployed are alumina and oxide of tin ; oil and tan, in 
certain procefies,are alfo ufed; and tartar and muriat of 
foda are frequently called in as auxiliaries. 

8. Coarfe woollen fluffs are dyed red with madder 
or 

(h) If we believe Tourncfort, this dye-fluff was known to the ancients. They employed it to dye the colour 
known by the name of purple, of Amorgos, one of the Cyclades iflands. If this account be accurate, the know¬ 
ledge of it had been loft during the dark age3. It was accidentally difeovered by a Florentine merchant about 
the year 1 300, who obferved, that urine gave a very fine colour to the lichen roccella. Mr Dufay difeovered, 
that archil poffeffes the property of tinging indelibly white marble, of forming veins- and giving it the appear¬ 
ance (f jafper* See Mem. Par. 1732. o e> rr 

(1) the tincture of archil is ufed for making fpirit of wine thermometers. It is a lingular fa&, that this tine* 
ture ecome gradually colourlefs when excluded from the conta6l of air, and that it again recovers its colour 
when expofed to the atmofphere. The phenomenon was firfl obferved by the Abbe Noliet, and deferibed by * 
linn in an effay, publifhed among the memoirs of the Academy of Sciences for 1743,. 
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Red. or archil; but fine cloth is almoft exclusively dyed with 

—^v“/ cochineal ; though the colour which ft receives from 
kermes is much more durable. Brazil wood is fcarcely 
ufed, except as an auxiliary ; becaufe the colour which 
it imparts to wool is not permanent. 

Wool how Wool is dyed crimfon, by firft impregnating it with 
lyed crim-alumina by means of an alum bath, and then boiling 
ton, {n a deco&ion of cochineal till it has acquired the 

wifhed-for colour. The crimfon will be finer if the tin 
mordant be fubftituted for alum: indeedit is ufual with 
dyers to add a little nitro-muriat of tin when they want 
fine crimfons. The addition of archil and potafs to 
the cochineal, both renders the crimfon darker and 
gives it more bloom \ but the bloom very' foon vanifhes. 
‘For paler crimfons, one half of the cochineal is with¬ 
drawn, and madder fubftituted in its place. 

Wool may be dyed fcarlet, the moil fplendid of all 
colours, by firft boiling it in a folution of muria-ful- 
phat of tin ; then dyeing it pale yellow with quercitron 
bark, and afterwards crimfon with cochineal : For 
fcarlet is a compound colour, confiding of crimfon mix¬ 
ed with a little yellow. This method was fuggefted 
by Dr Bancroft, who firft explained the nature of the 
common method. The proportions which he gives are 
eight parts of murio-fulphat of tin for a ICO parts.of 
cloth. After the cloth has been boiled in this folution 
for a quarter of an hour, it is to be taken out, and a- 
bout four parts of cochineal, and two and a half parts of 
quercitron bark, are to be thrown into the bath. Af¬ 
ter thefe are well mixed, the cloth is to be returned 
again to the b3th, and boiled in it, till it has acquired 

tfT*' the proper colour*. 
> The common procefs for dyeing fcarlet is as follows : 

Twelve parts of tartar are diflolved in warm water ; then 
one part of cochineal is added, and foon after ten parts 
of nitro-muriat of tin. When the bath boils, ICO parts 
of cloth are put in, turned brifkly through, the bath, 
boiled in it for two hours ; then taken out, aired, wafh- 
ed, and dried. Into another bath eleven parts, of co¬ 
chineal are put; and after its colouring matter is. fuffi- 
ciently extracted, 28 parts of nitro-muriat of tin are 
added. In this bath the cloth is boiled for an hour, 
and then wafhed and dried. 

Every preceding writer on dyeing took it for grant¬ 
ed, that the yellow tinge neceffary for fcarlet was pro¬ 
duced by the nitro-muriat of tin, or rather by the ni¬ 
tric acid of that compound, and that the tartar was 
only ufcful in enlivening the colour. But Dr Bancroft 
afeertained, by a&ual experiment, that nitro-muriat 
of tin has no fucli effedf ; that cloth, impregnated with 
this or any other tin mordant, and afterwards dyed 
with cochineal, acquires only a crimfon colour, unlefs 
tartar be added ; that the tartar lias the property of 
converting part of the cochineal to yellow ; and there¬ 
fore is the real agent in producing the fcarlet colour. 
Good fcarlet, indeed, cannot be made without tin ; be¬ 
caufe every other mordant fullies the colour, and ren- 

t2«4»88.dergjtdull|< 

4+1 g. Silk is ufually dyed red with cochineal or cartha- 
mus, and-fometimes with Brazil wood. Kermes does 
not anfwer for filk ; madder is fcarcely ever ufed for 
that purpofe, becaufe it does not yield a bright enough 
colour. Archil is employed to give filk a bloom ; but 
it is fcarcely ufed by itfelf, unlefs when the colour want¬ 
ed is lilac. 

Red dyes 
employed 
for filk, 
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Silk may be dyed crimfon by fleeping it in a folu- Ra¬ 

tion of alum, and then dyeing it in the ufual way in a "Tf 
cochineal bath. But the common procefs is to plunge (n^4ycing 
the filk, after it has been alumed, into a bath formed crimfon, 
of the following ingredients : Two parts of white galls, 
three parts of cochineal, three-iixteentlis of tartar, and 
three fixteenths of nitro-muriat of tin, tor every fixteen 
parts of filk. The ingredients are to be put into boil¬ 
ing water in the order they have been enumerated ; the 
bath is then to be filled up with cold water ; the filk 
put into it, and boiled for two hours. After the bath 
lias cooled, the filk is ufually allowed to remain in it for 
three hours longer. 443 

The colours known by the names of poppy, cherry, Poppy, 
rofe, and fkfh colour, are given to filk by means of 
carthamus. The procefs confifts merely in keeping the 
filk, as long as it extracts any colour, in an alkaline fo- 
lution of carthamus, into which as much lemon juice 
as gives it a fine cherry colour has been poured. To 
produce a deep poppy red, the filk muft be put fuc- 
cefilvely into a number of fimilar baths, and allowed to 
drainf them. When the filk is dyed, the colour is 
brightened by plungiwg it into hot water acidulated with 
lemon juice. The filk ought to be previoufly dyed yel¬ 
low with anotta. 444 

Cherry red is produced the fame way, only the anot- Cherry, 
ta ground is omitted, and lefs colouring matter is ne* F14i5 d 
ceffary, When a flefh colour is required, a little foap e rc 3 
fhould be put into the bath, which foftens the colour, 
and prevents it from taking too quickly. 

To leflen the expence, fomc archil is often mixed 
with carthamus for dark {hades. 

The fame fhades may be dyed by means of Brazil 
wood, but they do not (land. 446 

Silk cannot be dyed a full fcarlet ; but a colour ap- Scarlet, 
proaehing to fcarlet may be given it, by firft impregna¬ 
ting the ftuff with murio-fulphat of tin, and afterwards 
dyeing it in a bath compofed of four parts of cochi¬ 
neal and four parts of quercitron bark. To give the co¬ 
lour more body, both the mordant and the dye may be 
repeated*. A colour approaching*fcarlet may be alfo* Bancroftt 

given to filk, by firft dyeing it crimfon, then dyeing it1* 3ia' 
with carthamus, and laftly yellow without heat f. j. E^bollct, 

10. Cotton and linen are dyed red with madder.11* 
The procefs was borrowed from the Eaft ; hence the How to 
colour is often called Adrianople or "Turley red. The dye cot- 
cloth is firft impregnated with oil, then with galls, andr?nand 
laftly with alum, in the manner deicribed in the laftillien re ' 
fe&ion. It is then boiled for an hour in a deco&ion 
of madder, which is commonly mixed with a quantity 
of blood. After the cloth is dyed, it is plunged into 
a foda ley, in order to brighten the colour. The red 
given by this procefs is very permanent, and when pro¬ 
perly condu&ed it is exceedingly beautiful. The whole 
difficulty con fills in the application of the mordant, 
which is by far the mod complicated employed in the 
whole art of dyeing. 

Cotton may be dyed fcarlet by means of mtirio-ful- 
phat of tin, cochineal, and quercitron bark, ufed as fo? 
filk ; but the colour is too fading to be of any va¬ 

lue , * Bancroftt 

Sect. IV. Of Black. L 3l6' 
44® 

1. The fubftances employed to give a black colour Black 

to cloth are red oxide of iron and tan. Thefe two fub-dyes. 
ftances 
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fiances have a flrong affinity for each other; and when 
combined, afTume a deep black colour, not liable to be 
deftroyed by the a&ion of air and light. The affinity 
which each of them lias for the different kinds of cloth 
has been already mentioned. 

2. Logwood is ufuaily employed as an auxiliary, be- 
caufe it communicates lultre, and adds confiderably to 
the fulnefs of the black. It is the wood of the tree 
called by Linnaeus hamatoxylum campechianum, which is 
a native of feveral of the Weil India iflands, and of 
that part of Mexico whiph furrounds the bay of Hon¬ 
duras. It yields its colouring matter to water. The 
decodtion is at firft a fine red bordering on violet, but 
if left to itfelf it gradually alfumes a black colour. A- 
cids give it a deep red colour; alkalies a deep violet, 
inclining to brown. Sulphat 'of iron renders it as black 
as ink, and occafions a precipitate of the fame colour, 

# & nt preei*P^tate produced by alum is dark red ; the fu- 
~ 355 ’pematent liquid becomes yellowifh red *. 

3. Cloth, before it receive a black colour, is ufuaily 
dyed blue. This renders the colour much fuller and 
finer than it otherwise would be. If the cloth be 
coarfe, the blue dye may be too expenfive$ in that cafe 
a brown colour is given by means of walnut peels. 

4. Wool is dyed black by the following procefs. It 
is boiled for two hours in a deco&ion of nut galls, and 
afterwards kept for two hours more in a bath compofed 
of logwood and fulphat of iron, kept during the whole 
time at a fcalding heat, but not boiled. During* the 
operation it mufl befrequently expofed to the air; be¬ 
cause the green oxide of iron, of which the fulphat is 
compofed, mufl be converted into red oxide by abforb- 
ing oxygen, before the cloth can acquire a proper co¬ 
lour. The common proportions are five parts of galls, 
five of fulphat of iron, and 30 of logwood for every 
JOO of cloth. A little acetite of copper is commonly 
added to the -fulphat of iron, becaufe it is thought to 
improve the colour. 

5. Silk is dyed nearly in the fame manner. It is 
capable of combining with a very great deal of tan ; the 
quantity given is varied at the pleafure of the artill, by 
allowing the filk tc/ remain a longer or fhorter time in 
the deception. After the galling, the filk 13 put into a 
folution of fulphat of iron, which is ufuaily mixed with 
a certain quantity of iron filings and of gum. It is 
occafionally wrung out of the bath, expofed for fome 
time to the air, and again immerfed. When it has ac¬ 
quired a fufficiently full colour, it is wafhed in cold wa¬ 
ter, and afterwards fteeped in a deco£lion of foap to 
take off the harfhnefs, which filk always has after being 
dyed black, 

6. It is by no means fo eafy to give a full black to 
linen and cotton. The cloth, previoufly dyed blue, is 
fteeped for 24 hours in a decodlion of nut galls. A 
bath is prepared, containing acetite of iron, formed by 
faturatiug acetous acid with brown oxide of iron. In¬ 
to this bath the cloth is put in fmali quantities at a 
time, wrought with the hand for a quarter of an hour, 
then wrung out and aired, again wrought in a frefh 
quantity of the bath, and aftewards aired. Thefe al¬ 
ternate proceffes are repeated till the colour wanted is 
given. A deco&ion of alder bark is ufuaily mixed 
with the liquor containing the nut galls. 

It would probably contribute to the goodnefs and 
permanence of the colour, if the cloth, before being 
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galled, were impregnated with dil, by being fleeped in Brown, 
a mixture of alkaline ley and oil combined, as is prac» —• y— 
tifed for dyeing cotton red. 

Sect. V. Of Brown. 

That particular brown colour, with a caft of yellow, 
which the French call fauve, and to which the Englifh 
writers on dyeing have appropriated the word fawn, 
though in fad a compound, is commonly ranked among 
fimple colours ; becaufe !t is applied to cloth by a fingle 
procefs. The fubftances employed to produce this co¬ 
lour are numerous ; but we fhall fatisiy ourfelves with 
enumerating the following: 

Walnut peels are the green covering of the wal- Brown 
nut. When firft feparated, they are white internally ;dyes, 
but foon aflume a brown, or even a black colour, on ex- 
polure to the air. *1 hey readily yield their colouring 
matter to water. They are ufuaily kept in large calks, 
covered with water, for above a year, before they are 
ufed. To dye wool brown with them, nothing more 
is neceffary than to fteep the cloth in a deeodion of 
them till it has acquired the wifhed-for colour. The 
depth of the fhade is proportional to the ftrength of the 
deeodion. The root, as well as the peel of the wal¬ 
nut tree, contains the fame colouring matter, but in 
fmaller quantity. The bark of the birch, alfo, and 
many other trees, may be ufed for the fame purpofe. 

It is very probable, that the brown colouring matter 
is in thefe vegetable fubftances combined with tan. This 
is certainly the cafe in fumach, which is often employ¬ 
ed to produce a brown. This combination explains the 
reafon why no mordant is neceffary; the tan has a 
ftrong affinity for the cloth, and the colouring matter 
for the tan. The dye fluff and the mordant are al¬ 
ready, in fad, combined together. 

Chap. V. Of Compound Colours. 

Compound colours are produced by mixing toge¬ 

ther two fimple ones; or, which is the fame thing, by 

dyeing cloth firft one fimple colour, and then another. 

The refult is a compound colour, varying in fhade ac¬ 
cording to the proportions of each of the fimple co¬ 
lours employed. 

Compound colours are exceedingly numerous, vary-Diviiion of f 
ing almoit to infinity, according to the proportions ofcompound 
the ingredients employed. They may be all arranged co^our8, 
under the four following claffes : 

Mixtures of 1. blue and yellow, 
2. blue and red, 
3. yellow and red, 
4. black and other colours. 

To defcribe all the different (hades which belong to 
each of thefe claffes, would be impoffible; and even if 
it were poflible, it would be unneceffary ; becaufe all 
the proceffes depend upon the principles laid down in 
the preceding chapters, and may eaiily be conceived 
and varied by thofe who underftand thefe principles. 
In the following fe&ions, therefore, it will be fufficient 
to mention the principal compound colours produced 
by the mixture of fimple colours, and to exhibit a fpe- 
cimen or two of the mode of producing them. 

Sect. I, Of Mixtures of Blue and Yellow. 

The colour produced by mixtures of blue and yellow 
is 



which is diftinguifhed by dyers by a great 
}hap. V. 
Mixtures is green ', ^ - -.. -j ~j: c~\ A 
f Blue and varjety cf names, according to the depth ot the made, 
Yellow. or tjie prevalence of either of the component parts. 

‘ Thus we have fea green, meadow or grafs green, pea 

•low to in- green. Scc. See. . . . c a 
luce green Wool is ufuallv dyed green by giving it hrit a blue co- 

45 5 lour, and afterwards dyeing it yellow ; becaufe, when .the 
>n wool, ejjow is firil given, feveral inconveniences follow : the 

yellow partly feparates again in the blue vat, and commu¬ 

nicates a green colour to it; and thus renders it ufelefs 

for every other purpofe, except dyeing green. Any of 

the procefies for dyeing blue, deferibed in the laft chap¬ 

ter, may be followed ; care being taken always to pro¬ 

portion the depth of the blue to the (hade of green 

which is required. The cloth thus dyed blue may re¬ 

ceive a yellow colour, by following the procefles de¬ 

feribed in the lad chapter for that purpofe. When the 

fulphat of indigo is employed, it is ufual to mix all the 

ingredients together, and to dye the cloth at once : the 

colour produced is known by the name of Saxon, or 

Engltjh green. One of the mod convenient methods of 

conducing this procefs is the following : 
Six or eight parts of quercitron bark, tied up in a 

bag, are to be put into the dyeing veflel, which fhould 

contain only a fmall quantity of warm water. When 

the water boils, fix parts of murio fulphat of tin, and 

four parts of alum, are to be added. In a few minutes, 

the dyeing vefiel fhould be filled up with cold water, 

till the temperature is reduced to about 130°. After 

this, as much fulphat of indigo is to be poured in as is 

fufficient to produce the intended fhade of green. When 

the. whole has been fufficiently dirred, a hundred parts 

of cloth are to be put in, and turned brifkly for about 

* 'Bancroft, fifteen minutes, till it has acquired the vviihed-for fhade*. 
*•336. By this method, a much more beautiful colour is ob¬ 

tained than is given by the ufual procefs, ii\ which fudic 

is employed to give the yellow fhade. 
Silk, intended to receive a green colour, is ufually dyed 

yellow fird, by means of weld, according to the procefs 

deferibed in the lad chapter ; afterwards, it is dipped into 

the blue vat, and dyed in the ufual manner.. To deep¬ 

en the fhade, or to vary the tint, deco&ions of log¬ 

wood, anotta, fudic, &c. are added to the yellow bath. 

Or lilk may be dyed at once green, by adding fuitable 

proportions of fulphat of indigo to the common querci¬ 

tron bark bath, compofed of four parts of bark, three 

f Ibid. 346. parts of alum, and two parts of murio-fulphat of tinf. 

4*57 Cotton and linen mud be fird dyed blue, and then 

yellow, according to the methods deferibed in the lad 

chapter. It is needlefs to add, that the depth of each 

of thefe colours mud be proportioned to the fhade of 

green colour which it is the intention of the dyer to give. 

Sect. II. Of Mixtures of Blur and Rfd. 

The mixture of blue and red produces violet, purple, 

and lilac, of various fhades, and known by various 
names, according to the proportion of the ingredients 

employed. When the colour is deep, and inclines mod 

to blue, it is called violet; but when the red is preva¬ 

lent, it gets the name of purple. When the fhade is 

light, the colour is ufually called lilac. For violet, 

therefore, the cloth mud receive a deeper blue ; for 

purple, a deeper red; and for lilac, both of thefe co¬ 

lours mud be light. 
Wool is ufually dyed fird blue; the lhade> even for 
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violet, ought not to be deeper than that called^ Hue j Mixture* 

afterwards it is dyed fcarlet, in the ufual manner. The0* 

violets and purples are dyed fird ; and when the vat is ■. „ y-1 

fomewhat exhauded, the cloth is dipped in which is to 459 

receive the lilac, and the other lighter fhades. By How^in- 

4 56 
Silk, 

Cotton 
2nd linen, 

458 
Violet, 

Eg" 

means of fulphat of indigo, the whole procefs may be on 

performed at once. The cloth is fird alumed, and then * 

dyed in a vedel, containing cochineal, tartar, and ful¬ 

phat of indigo, in proportions fuited to the depth of 
the colour required*. A violet colour may alfo be gi- Bctrncr. 

ven to wool, by impregnating it with a mordant com¬ 

pofed of tin diffolved in a mixture of fulphuric and mu¬ 

riatic acids, formed by dilfolving muriat of foda in ful¬ 

phuric acid : to which dilution a quantity of tartar 

and fulphat of copper is added. The wool is then 

boiled in a decoction of logwood till it has acquired ^Decrtym 

the wifhed-for colour-j*. . . %iUe,Ber- 
Silk is fird dyed crimfon, by means of cochineal, mtlolUt, ii. 

the ufual way, excepting only that no tartar, nor folu-331* 

tion of tin, is employed: It is then dipped into thesi|k° 

indigo vat till it has acquired the wifhed-for fhade. The 

cloth is often afterwards parted through an archil bath, 

which greatly improves the beauty of the colour. Ar¬ 

chil is often employed as a fubflitute for cochineal: The 

filk firfl receives a red colour, in the ufual way, by 

being dyed in an archil bath ; afterwards it receives the 

proper ihade of blue. The violet, or purple, given by 

this procefs is very beautiful, but not very lading * 

Silk may be dyed violet or purple at once, by firfl 

treating it with a mordant, compofed of equal parts of 

nitro-muriat of tin and alum, and then dipping it into 

a cochineal bath, into which a proper quantity of ful¬ 

phat of indigo has been poured. But this dye is fa¬ 

ding ; the blue colour foon decays, and the fiik be¬ 
comes red *. * Gucllicbe, 

Cotton and linen are fird dyed blue, then galled, 

then foaked in a deco&ion of logwood ; fome alum and 46i 
acetite of copper are added to the deeodtion, and the Cotton, 

cloth is foaked again. This procefs is repeated till the and linen, 

proper colour is obtained f. The colour produced by I 0 e* 

this method is not nearly equal in permanency to that 

deferibed 'in this Supplement under the word Iron ; to, 

which we beg leave to refer the reader. The procefs 

there deferibed has been long known; but Mr Chap- 

tal has fimplified it fomewhat. 

Sect. III. Of Mixtures of TsLiorr and Red. ^z 

The colour produced by the mixture of red and yel- 

low is orange; but almofl an infinity of fhades refults *' 

from the different proportions of the ingredients, and 

from the peculiar nature of the yellow employed. Some¬ 

times blue is combined with red and yellow on cloth : 

the refulting colour is called olive. 4^3 

Wool maybe dyed orange by precifely the fame Pro* ^J^don 
cefs which is ufed for fcarlet, only the proportion of red wooj 

mufl be diminifhed, and that of yellow increafed. When 

wool is firfl dyed red with madder, and then yellow with, 

weld, the refulting colour is called cinnamon colour. The 

mordant, in this cafe, is a mixture of alum and tartar. 

The fhade may be varied exceedingly, by uling other 

yellow dye flufFs in Head of weld, and by varying the 

proportions, according to circumflances. Thus a red- 

difh yellow may be given to cloth, by firfl dyeing it 

yellow, and then parting it through a madder bath. 4^ 

Silk is dyed orange by means of carthamus: thesi)k2. 
method 
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Mixtures .method has been defcribed in the laft chapter. Cinna- 

with^other mon co^our *s g^ven to 1C by dyeing it, previoufly alum- 
Colours. e(^> 111 a bath compofed of the deco£lions of logwood, 

^ Brazil wood, and fnftic, mixed together. 

465 Cotton and linen receive a cinnamon colour by means 
Cotton and 0£ vve^ ang mr.dder. The procefs is complicated. The 

cloth is fir ft dyed with weld and acetite of copper, 

then dipped in a fohilion of fulphat of iron, then gall- 

linen. 

ed; then alunicd, and then dyed in the ufual way with 
* tiertbollet, madder *. 

344* For olive* the cloth is firft dyed blue, then yellow, 

and laftly puffed through a madder bath. The (hade 

depends upon the proportion of each of tbefe colours. 

For very deep (hades the cloth is alfo dipped into a fo- 

lution of fulphat of iron. Cotton and linen may be dyed 

olive by dipping them into a bath, compofed of the de- 

codlion of four parts of w eld and one of potafs, mixed 

with the decoction of Brazil wood and a little acetite 
t D'Aplig* of copper f. 
ny, ib\d. 

345* Sect. IV. Of Mixtures of Black with other Colours. 

Greys6 Strickly fpeaking, the mixtures belonging to this 

drabs, and fe&i°n are not mixtures of Hack colours with other co¬ 
browns. lours, but combinations of the black dye with other co- 

Part III, 
This ingenious art ferns to have originated iu India, Calico 

where we know it lias been practiied for more than Minting. 

2000 years. Pliny indeed informs us, that the Egyp. 

tians were acquainted with calico printing ; but a va-Qdnnof 

riety of circumftances combine to render it more than calico 
probable that they borrowed it from India. The art printing, 

has but lately been cultivated in Europe ; but the en¬ 

lightened induftry of our manufacturers has already im¬ 

proved prodigioufly upon the tedious proceffes of "their 

Indian inafters. No art has riien to perfedion with 

greater celerity : a hundred years ago it was fcarcely 

known in Europe ; at prefent, the elegance of the pat¬ 

terns, the beauty and permanency of the colours, and 

the expedition with which the different operations are 
carried on, are really admirable. 

A minute detail of the proceffes of calico printing 

would not only be foreign to the plan of this article, 

but of very little utility. To the artift the proceffes 

are already known; an account of them therefore could 

give him no. new information ; while it would fatigue 

and difappoint thofe readers who wifh to underftand 

the principles of the art. We (hall content ourfelves, 
therefore, with a fhort view of thefe principles. 

Calico printing confifts in impregnating thofe partsT. 46 ™ 
♦ I.* _• 0 1 & r It confifts lours ; the ingredients of which, galls and brown oxide of the cloth which are to receive a colour with a mor-in apply 

of iron, being both mordants, varioufly modify other dant, and then dyeing it as ufual with fome dye fluffing morl 

colouring matters by combining with them. Thus if or other. The dye fluff attaches itfelf firmly only todantsPar- 

cloth be previoufly combined with brown oxide of iron, that part of the cloth which has received the mordant.tiaIIy to 

and afterwards dyed yellow with quercitron bark, the The whole furface of the cotton is indeed more or lefscotton» 

refult will be a drab of different fhades, according to tinged; but by wafhing it, and bleaching it for fome 

the proportion of mordant employed. When the pro- days on the grafs with the wrong fide uppermofl, all 

portion is fmall, the colour inclines to olive or yellow ; the unmordanted parts refume their original colour, 

on the contrary, the drab may be deepened or hidden- while thofe which have received the mordant retain it! 

Let us fuppofe that a piece of white cotton cloth is to 
receive red ftripes ; 

ed, as the dyers fpeak, by mixing a little fumatch with 

** Banrrft, the bark *. The precautions formerly mentioned in 

l* 343* applying the oxide rnuft be obferved. 

It is very common to dip cloth already dyed fome 

particular colour into a folution of fulphat of iron, and 

galls or fome other fubftance containing tan, called the 

black bath, in order to alter the fiiade, and to give the 

colour greater permanency. We fhall give a few in- 

flances : greater minutenefs would be inconfiftent with 
the nature of this article. 

Cloth dyed blue, by being dipped into the black bath, 

becomes blui/lo grey. Cloth dyed yellow, by the fame 

procefs, becomes blacki/h grey, drab, or yellowifh brown. 

Cloth previoufly alumed, and dyed in a deco&ion of co¬ 

chineal and acetite of iron,, acquires a permanent violet 

colour inclining to brown, or a lilac, if the dyeing vef- 

* Gublhhe, fel be fomewhat exhaufted *. Cloth fleeped in a rnor.- 
JBertbollet, dant, compofed of alum and acetite of iron diffolved in 

u* 349* water, and afterwards dyed in a bath compofed of the 

deco&ion of galls and madder mixed together, acquires 

a fine deep brown. The method of varying the fhades 

of linen and cotton will be readily conceived, after we 

have given an account of calico printing, which forms 
the fubjeCt of the next chapter. 

Chap. VI. Of Calico Printing. * 

Calico printing is the art of communicating diffe¬ 

rent colours to particular t fpots or figures on the fur- 

all the parts where the ftripes are 
to appear are penciled over with a folution of acetite 

of alumina. After this, the cloth is dyed in the ufual which is 

manner with madder. When taken out of the dyeing..forwards 
veflel, it is all of a red colour; but by wafhing and dyed and 

bleaching, the madder leaves every part of the clotht)eacilcd* 

white except the ftripes impregnated with the acetite 
of alumina, which remain red. In the fame manner, 

may yellow ftripes, or any other wifhed-for figure, be 

given to cloth, by fubftituting quercitron bark, weld, 
&c. for madder. 

When different colours are to be given to different 

parts of the cloth at the lame time, it is done by im¬ 

pregnating it with various mordants. Thus if ftripes 

be drawn upon a cotton cloth with acetite of alumina, 

and other ftripes with acetite of iron, and the cloth be 

afterwards dyed in the ufual way with madder, and 

then wafhed and bleached, it will be ftriped red and 

brown. The fame mordants with quercitron bark give 
yellow, and olive or drab, 

The mordants employed in calico printing are ace'jviwdantj 
tite of alumina and acetite of iron, prepared in the man-employed* 
ner defcribed in the third chapter of this part. Thefe 

mordants are applied to the cloth, either with a pencil 

or by means of blocks, on which the pattern, according 

to which the cotton is to be printed, is cut. As they 

are applied only to particular parts of the cloth, care 

muft be taken that none of them fpread to the part of 
face of cotton or linen cloth, while the reft of the fluff the cloth which is to be left white, and that they do 

retains its original whitenefs. . not interfere with one another when more than one are 

applied. 
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applied. If thefe precautions be not attended to, all 

the elegance and beauty of the print muff be deftroy- 

ed. It is neceffary, therefore, that the mordants fhould 

be of fuch a degree of coniiflence that they will not 

fpread beyond thofe parts of the cloth on which they 

are applied. This is done by thickening them with 

flour or (larch when they are to be applied by the 

block, and with gum arabic when they are to be put 

on with a pencil. The thickening fhould never be 

greater than is fufficient to prevent the fpreading of 

the mordants ; when carried too far, the cotton is apt 

not to be fufficiently faturated with the mordant ; of 

courfe the dye takes but imperfeClly. 

In order that the parts of the cloth impregnated 

with mordants may be diflinguifhed by their colour, it 

is ufual to tinge the mordants with fome colouring 

matter or other. The printers commonly life the de- 

co&ion of Brazil wood for this purpofe ; but Bancroft 

has objected to this method, becaufe he thinks that the 

Brazil wood colouring matter impedes the fubfequent 

procefs of dyeing. It is certain, that the colouring 

matter of the Brazil wood is difplaced during that ope¬ 

ration by the fuperior affinity of the dye fluff for the 

mordant. Were it not for this fuperior affinity, the 

colour would not take at all. Dr Bancroft * advifes 

to colour the mordant with fome of the dye fluff* after¬ 

wards to be applied; and he cautions the ufing of more 

for that purpofe than is fufficient to make the mordant 

diflinguiihable when applied to the cloth. The reafon 

of this precaution is obvious. If too much dye be 

mixed with the mordant, a great proportion of the mor¬ 

dant will be combined with colouring matter; which 

mufl weaken its affinity for the cloth, and of courfe 

prevent it from combining with it in fufficient quantity 

to enfure a permanent dye. 

Sometimes thefe two mordants are mixed together in 

different proportions ; and fometimes one or both is 

mixed with an infufion of fumach or of nut galls. By 

thefe contrivances, a great variety of colours are produ¬ 

ced by the fame dye fluff. 

After the mordants have been applied, the cloth 

mufl be completely dried. It is proper for this purpofe 
t>f the cloth. errip]Gy artificial heat, which will contribute fome- 

thing towards the feparation of the acetous acid from 

its bafe, and towards its evaporation ; by which the 

mordant will combine in a greater proportion, and more 

intimately with the cloth. 

When the cloth is fufficiently dried, it is to be waffl¬ 

ed with warm water and cow dung, till all the flour or 

Suppl. Vol. II. Part II. 
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gum employed to thicken the mordants, and all thofe 

parts of the mordants which are uncombined with the 

cloth, are removed. The cow dung ferves to entangle 

thefe loofe particles of mordants, and to prevent them 

from combining with thofe parts of the cloth which are 

to remain white. After this the cloth is thoroughly 

rinfed in clean water. 
Almofl the only dye fluffs employed by calico prin- Dye fluffs 

ters are, indigo, madder, and quercitron bark or weld. ufed. 

This lafl fubftance, however, is now but little ufed by 

the printers of this country, except for delicate greeiiffh 

yellows. The quercitron bark has almofl fuperfeded it; 

becaufe it gives colours equally good, and is much 

cheaper, and more convenient, not requiring fo great a 

heat to fix it. Indigo, not requiring any mordant, is 

commonly applied at once either with the block or a x 

pencil. It is prepared by boiling together indigo, pot- 

afs made cauflic by quicklime, and orpiment: the fo- 

lution is afterwards thickened with gum (k). It mufl 

be carefully fecluded from the air, othdrvvife the indigo 

would foon be regenerated, which would render the 

■folution ufelefs. Dr Bancroft has propofed to fubfli- 

tute coarfe brown fugar for orpiment. It is equally ef¬ 

ficacious in deconipofmg the indigo and lendering it 

foluble ; while it likewife ferves all the purpofes of 

gum *. * Banctoft, 

When the cloth, after being impregnated with then**0* 

mordant, is fufficiently cleanfed, it is dyed in the ufual 

manner. The whole of it is more or lefs tinged with 

the dye fluff. It is well waffled, and then fpread out 

for fome days on the grafs, and bleached with the wrong 

fide uppermofl. This carries the colour off completely 

from all the parts of the cotton which has not imbibed 

the mordant, and leaves them of their original white- 

nefs, while the mordanted fpots retain the dye as flrong- 

ly as ever. 
Let us now give an example or two of the manner 

in which the printers give particular colours to cali¬ 

coes. Some calicoes are only printed of one colour, 

others have two, others three, or more, even to the num¬ 

ber of eight, ten, or twelve. The fmaller the number 

of colours, the fewer in general are the prcceffes. 

i. One of the mofl common colours on cotton prints Memod of 

is a kind of nankeen yellow, of various ihades, down toPr*nt^ng 

a deep yellowifh brown or drab. It is ufually in llripes ^ra^s* 

or fpots. To produce it, the printers befmear a block, 

cut out into the figure of the print, with acetite of iron 

thickened with gum or fiour ; apply it to the cotton ; 

which, afttrbeing dried and cleaned in the ufual manner, is 

4 L plunged 

(k) Different proportions are ufed by different perfons. Mr Hauffman mixes 25 gallons of water with 16 

pounds of indigo well ground (or a greater or fmaller quantity, according to the quality of the indigo and 

the depth of colour wanted) ; to which he adds 30 pounds of good carbonat of potafs, placing the whole over a 

fire ; and as foon as the mixture begins to boil, he adds, by a little at a time, 1 2 pounds of quicklime, to render 

the alkali canilic, by abforbing its carbonic acid. This being done, 12 pounds of red orpiment are alfo added 

to the mixture ; which is then ffirred, and left to boil for fome little time, that the indigo may be perfe&Iy dif- 

folved ; which may be known by its giving a yellow colour immediately upon being applied to a piece of white 

tranfparent glafs. M. Oberkampf, proprietor of the celebrated manufactory at Jouy near Verfailles, ufes a third 

more of indigo ; and others ufe different proportions, not only of indigo, but of lime, potafs, and orpiment; 

which all feem to anfwer with nearly equal fticcefs : but with the heft copper-coloured Gnatamala indigo, it is 

certain that a good blue may be obtained from only half the quantity preferibed by Mr Hauffman, by ufing as 

much floue, or oyiter ihell lime, as of indigo, nearly twice as much potafs, and a fourth part lefs of orpiment 

than of indigo. Bee BancroJt> I. 113. 
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plunged into a potafs ley. The quantity of acstite of 

iron is always proportioned to the depth of the intends 
ed fhade. 

2. For yellow, the block is befmeared with acetite of 

alumina. The cloth, after receiving this mordant, is 

dyed with quercitron baik, and then bleached. 

3. Red is communicated by the fame procefs, only 
madder is fubftituted for the bark. 

4. The fine light blues, which appear fo often on 

printed cottons, are produced, by applying to the cloth 

a block befmeared with a compofition, confiding part- 

ly of wax, which covers all tliofe parts of the cloth 

which are to remain white. The cloth is then dyed 

in a cold indigo vat; and after it is dry, the wax com- 

pofition is removed by means of hot water. 

$ 1 Lilac, flea brown, and blackifh brown, are given 

by means of acetite of iron ; the quantity of which is 

always proportioned to the depth of the lhade. For 

very deep colours, a little fumach is added. The cot¬ 

ton is afterwards dyed in the ufual manner with mad¬ 
der, and then bleached. 

6. Dove colour and drab, by acetite of iron and 
quercitron bark. 

When different colours are to appear in the fame 

print, a greater number of operations are neceffary. 

Two or more blocks are employed, upon each of which 

that part of the print only is cut which is to be of fome 

particular colour. Thefe are befmeared with different 

__ mordants and applied to the cloth, which is afterwards 

lours to the dyed as ufual. Let us fuppofe, for inflance, that three 
fame doth, blocks are applied to cotton ; one with acetite of alu¬ 

mina, another with acetite of iron, a third with a mix¬ 

ture of thefe two mordants, and that the cotton is then 

dyed with quercitron bark, and bleached. The parts, 

impregnated with the mordants would have the follow¬ 
ing colours. 

Part. Ill] 
yellow tinge is eafily removed by the fubfequent bleach- 
ing. Sometimes a new mordant is alfo applied to fome 

of the madder colours ; in confequence of which they ’ 

receive a new permanent colour from the bark. After 

the la if bleaching, new colours may be added by means 

of the indigo liquor. The following table will give an 

idea of the colours which may be given to cotton by 
tlieie complicated procefles. 
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Lilac, 
Brown, 

479 
And dove. 

4S0 
Applica¬ 
tion of dif¬ 
ferent co- 

/ I. Madder dye. 

Acetite of alumina, - 
iron, - 

Ditto diluted - - - . 

Both mixed,. 

II. Bark dye. 

Acetite of alumina, - - - 

iron, - 

Lilac and acetite of alumina, 

Red and acetite of alumina, 

III. Indigo dye. 
Indigo, - 

Indigo and yellow, 

Thus no lefs than 

Colours. 

Red, 

Brown, black, 

Lilac, 

Purple. 

Yellow, ‘ 

Dove, drab, 
Olive, 

Orange. 

Blue, 

Green. 

Acetite of alumina, - - Yellow, 

iron, • - - Olive, drab, dove (l), 
The mixture, - - - - Olive green, olive. ' 

If part of the yellow be covered over with the indigo 

liquor, applied with a pencil, it will be converted into 

green : By the fame liquid, blue may be given to fuch 
parts of the print as require it. 

If the cotton be dyed with madder inftead of querci¬ 

tron bark, the print will exliibit the following colours ; 

Acetite of alumina, ... Red, 

iron, .... Brown, black, 

The mixture,.Purple. 

When a greater number of colours are to appear; 

for inflance, when thofe communicated by bark and 

thofe by madder are wanted at the fame time, mor¬ 

dants for part of the pattern are to be applied ; the cot¬ 

ton is then to be dyed in the madder bath and bleached ; 

then the reft of the mordants, to fill up the pattern, are 

added, and the cloth is again dyed with quercitron bark 

and bleached. This fecond dyeing does not much af- 
fe£f the madder colours; becaufe the mordants, which 

render them permanent, are already faturated. The 

2 colours may be made to appear 
together in the fame print by thefe different procefles. 

Thefe inftances will ferve to give the reader an idea 

of the nature of calico printing, and at the fame time 

afford an excellent illuftration of the importance of mor¬ 
dants in dyeing. 

If it were pofiible to procure colours fufficiently per- ^ 481 

manent, by applying them at once to the cloth by the ^ncilfn ^ 
block or the pencil, as is the cafe with the mordants,l°g> 

the art of calico printing would be brought to the 

greateft pofiible fimplicity: but at prefent this can on¬ 

ly be done in one cafe, that of indigo; every other co¬ 

lour requires dyeing. Compolitions indeed may be 

made by previoufiy combining the dye fluff and the 

mordants. Thus yellow may be applied at once by em¬ 

ploying a mixture of the infuiion of quercitron bark and 

acetite of alumina ; red, by mixing the fame mordant 

with the decodion of alumina, and fo on. Unfortu¬ 

nately the colours applied in this way are far inferior in 

permanency to tliofe produced when the mordant is 

previoufiy combined with the cloth, and the dye fluff 

afterwards applied feparately. In this way are applied 

almoft all the fugitive colours of calicoes which wafhiiig 
or even expofure to the air deftroys. 

As the application of colours in this way cannot al¬ 

ways be avoided by calico printers, every method of 

rendering them more permanent is an objed of import- 

ance.. We fhall therefore conclude this chapter with a 

defcription of feveral colours of this kind propofed by 

Dr Bancroft, which hkve a confiderable degree of per¬ 
manence. 

A yellow printing colour may be formed by the fol¬ 

lowing method : Let three pounds of alum, and three 

ounces of clean chalk, be firft diffolved in a gallon of 

hot water, and then add two pounds of fugar of lead ; 

ftir this mixture occafionally during the fpace of 24 or 

36 hours, then let it remain 12 hours at reft, and af¬ 

terwards decant and preferve the clear liquor ; this be- 

ing 

(l) According to the proportion of acetite of iron employed 
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Calico ;ng done, pour fo much more warm water upon the re- 

printing, gaining fediment, as after ftirring and leaving the mix- 

ture to fettle will afford clear liquor enough to make, 

when mixed with the former, three quarts of this alu¬ 

minous mordant or acetite of alumine. Then take not 

lefs than fix, nor more than eight, pounds of querci¬ 

tron bark properly ground ; put this into a tinned cop¬ 

per veffel, with four or five gallons of clean foft water, 

and make it boil for the fpace of one hour at leaft, add¬ 

ing a little more water, if at any time the quantity of 

liquor fhould not be fufficient to cover the furfaee of 

the bark : the liquor having boiled fufliciently, fhould 

be taken from the fire, and left undiflurbed for half an 

hour, and then the clear decodtion fhould be poured off 

through a fine fieve or canvas drainer. This being done, 

let fix quarts more of clear water be poured upon the 

fame bark, and made to boil ten or fifteen minutes, 

both having been firft well ftirred ; and being after¬ 

wards left a fufficient time to fettle, the clean decoc¬ 

tion may then be drained off, and put with the former 

into a fhallow wide veffel to be evaporated by boiling, 

until what remains, being joined to the three quarts of 

aluminous mordant before mentioned, and to a fufficient 

quantity of gum or pade for thickening, will barely 

fuffice to make three gallons of liquor in the whole. It 

will be proper, however, not to add the aluminous mor¬ 

dant, until the deco&ion is fo far cooled as to be but 

little more than blood warm ; and thefe being thorough¬ 

ly mixed by ftirring, may afterwards be thickened by 

the gum of Senegal or by gum arabic, if the mixture is 

intended for penciling ; or by a pade m'ade with ftarch 

or dour, if it be intended for printing. 

By fubdituting a pound of murio fulphat of tin for 

the aluminous mordant in the above compolition, a mix¬ 

ture may he formed which affords a very bright and full 

yellow, of coufiderable durability. 

Sulphat of tin, mixed with a decoction of quercitron 

CaHco 
Printing. 

bark, communicates to cotton a cinnamon colour, which 

is fufliciently permanent*. * Bancroft, 
When the deco&ions of quercitron bark and log-i- 4°o. 

wood are boiled together, and fuitable proportions of 

fulphat of copper and of verdigris are added to them, 

with a little carbonat of potafs, a compound is formed 
which gives a green colour to cotton. Bancroft has 

made trial of this; and though it has not fully anfwer- 

ed his expectation, his attempts were attended with fuf¬ 

ficient fuccefs to determine him to perfevere in his ex¬ 

periments'!*. fJJ/V,40r. 
If acetite of iron be mixed with a decoCtion of quer¬ 

citron bark, and the mixture be properly thickened, the 

compound will communicate to cotton a drab colour of 

fome durability. This compound, mixed with the 

olive colouring liquor above defcribed, will produce an 

olive. If a folution of iron, by a diluted muriatic acid, 

or by a diluted nitric acid, be employed for this pur- 

pofe inftead of iron liquor, it will produce colours a 

little more lading; but thefe folutions fhould be em¬ 

ployed fparingly, that they may not hurt the texture 

of the linen or cotton to which they are intended to be 

applied. 

SUL 

Subtriple SUBTRIPLE, is when one quantity is the 3d part 

I) of another; as 2 is fubtriple of 6. And Subtriple Ratio 

Sl,1rhuret- is the ratio of i to 3. 
v SUBTRIPLICATE ratio, is the ratio of the 

cube roots. So the fubtriplicate ratio of a to b, is the 
I I 

ratio of 3 a/a to 3 */by or of aT to br. 

SUCCESSION of signs, in aflronomy, is the or¬ 

der in which they are reckoned, or follow one another, 

and according to which the fan enters them ; called alfo 

confequentia. As Aries, Taurus, Gemini, Cancer, &c. 

* W. Htg- SULPHURET of lime having lately been recom- 
gnity M. R. mended by an eminent chemift* as a fubftitute for pot- 

ajh in the new method of bleaching, which, if it an- 

fwer, may certainly be afforded at lefs expence, we fhall 

here give the method of preparing the fulphuret. 
Take of fulphur, or brimftone in fine powder, four 

pounds ; lime, well flaked and fifted, twenty pounds ; 

water fixteen gallons :—thefe are all to be well mixed 

and boiled for about half an hour in an iron veffel, ftir¬ 

ring them brifkly from time to time. Soon after the 

agitation of boiling is over, the folution of the fulphu¬ 

ret of lime clears, and may be drawn off free from the 

infoluble matter, which is confiderable, and which refts 

upon the bottom of the boiler (a). The liquor in this 

SUN 
(late is pretty nearly of the colour of fmall beer, but Sulphuret, 

cot quite fo tranfparent. ^bun‘ 

Sixteen gallons of frefh water are afterwards to be ^ v n 

poured upon the infoluble dregs in the boiler, in order 

to feparate the whole of the fulphuret from them. When 

this clears (being previoufly well agitated), it is alfo to 

be drawn off and mixed with the firft liquor ; to thefe 

again thirty-three gallons more of water may be added, 

which will reduce the liquor to a proper ftandard for 

fteeping the qloth. 
Here we have (an allowance being made for evapo¬ 

ration* and for the quantity retained in the dregs) fixty 

gallons of liquor from four pounds of brimftone. 

Although fulphur by itfelf is not in any fenfible de¬ 

gree foluble in water, a»d lime but very fparingly fo, 

water diffolving but about one feven-hundredth part of 

its weight of lime ; yet the fulphuret of lime is highly 

foluble. 
When the above proportion of lime and fulphur is 

boiled vvitfi^only twelve gallons of water, the fulphuret 
partly cryftallizes upon cooling ; and when once cryftal- 

lized it is not eafy of .folution. 
SUN (fee Astronomy-//?^*, Encycl.) is certainly 

that celeftial body which, of all others, fhould moft at¬ 

tract our attention. It has accordingly employed muck 

4 L 2 of 

(a) Although lime is one of the conftituent principles of the fulphuret, yet being fo intimately united to the 

fulphur, it has no longer the property of lime; upon the fame principle that fulphuric acid in fulphat of potafti 

has not the property of that acid. 
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of the time and meditation, not only of the aftronomer 

but alfo of the fpecqlative philofopher, in all ages of the 

world ; and many hypothefes have been formed, and 

fome difcoveries made, refpe&ing the nature and the 

ufes of this vaft luminary. 
Sir Ifaac Newton has /hewn, that the fun, by its at¬ 

tractive power, retains the planets of ourfyilem in their 

orbits : he has alfo pointed out the method whereby 

the quantity of matter which it contains may be ac¬ 

curately determined. I)r Bradley has afligned the ve¬ 

locity of the folar light with a degree of precifion ek- 

ceeding our utmoft expectation. Gallileo, Scheiner, 

Hevelius, Caffmi, and others, have afeertained the rota¬ 

tion of the fun upon its axis, and determined the pofi- 

tion of its equator. By means of the tranfit of Venus 

over the difk of the fun, our mathematicians have cal¬ 

culated its diftance from the earth, its real diameter and 

magnitude, the denfity of the matter of which it is com¬ 

peted, and the fall of heavy bodies on its furface. We 

Lave therefore a very clear notion of the vail import¬ 

ance and powerful influence of the fun on its planetary 

fyftem ; but with regard to its internal conitriiClion, 

we are yet extremely ignorant. Many ingenious con- 

jeClures have indeed been formed on the fubjeCl ; a few 

of which we fhall mention as an introduction to Dr 

Herfchel’s, of which, as it is the lateft, and perhaps the 

moil plaufible, we fhall give a pretty full account near¬ 

ly in his own word3. 

The dark fpots in the fun, for inftance, have been 

fuppofed to be folid bodies revolving very near its fur- 

face. They have been conjeCtured to be the fmoke of 

volcanoes, or the feum floating upcm an ocean of fluid 

matter. They have alfo been taken for clouds. They 

were explained to be opaque mafles fwimming on the 

fluid matter of the fun, dipping down occafionally. It 

has been fuppofed that a fiery liquid furrounded the 

fun, and that by its ebbing and flowing the higheft 

p£rts of it were occafionally uncovered, and appeared 

under the fliape of dark fpots : and that by the return 

of the fiery liquid, they were again covered, and in that 

manner fucceflivtly a/Tumed different phafes. The fun 

it/elf has been called a globe of fire, though perhaps 

metaphorically. The wafle it would undergo by a gra¬ 
dual confumption, 011 the fuppofition of its being ig¬ 

nited, has been ingenioufly calculated ; and in the fame 

point of view its immenfe power of heating the bodies 

of fuch comets as draw very near to it has been af- 
figned. 

In the year t 779 there was a fpot on the fun which 

was large enough to be feen with the naked eye. By 

a view of it with a feven feet refle&or, charged with a 

very high power, it appeared to be divided into two 

parts. The largeft of the two, on the 19th of April, 

meafured i' 8'' .06 in diameter, which is equal.in length 

to more than 3i,cqo miles. Both together mull cer¬ 

tainly have extended above 50,000. The idea of its 

being occafioned by a volcanic explofion violently dri¬ 

ving away a fiery fluid, ought to be reje£ed (fays Dr 

Herfchel) on many accounts. “ To mention only one, 

the great extent of the fpot is very unfavourable to fuch 
a fuppofition. Indeed a much lefs violent and lefs per¬ 

nicious caufe may account for all the appearances of the 
fpot. When we fee a dark belt near the equator of the 

planet Jupiter, we do not recur to earthquakes and vol¬ 

canoes for its origin. An atmofphere, with its natural 

changes, will explain fuch belts. Our fpot on the fun Sun. 

may be accounted for on the fame principles. Thev—'v*1 

earth is furrounded by an atmofphere compofed of va- 

rious elaflic fluids. The fun alfo has its atmofphere ; 

and if fome of the fluids which enter into its compoii- 

tion fhould be of a Alining brilliancy, in the manner 

that w ill be explained hereafter, while others are merely 

tranfparent, any temporary caufe which may remove the 

lucid fluid will permit us to fee the body of the fun 

through the tranfparent ones. If an obferver were 

placed on the moon, he would fee the folid body of the 

earth only in thofe places where the tranfparent fluids 

of our atmofphere would permit him. In others, the 

opaque vapours would reflet the light of the fun with¬ 

out permitting his view to penetrate to the furface of 

our globe. He would probably alfo find, that our pla¬ 

net had occafionally fome Alining Auids in its atmo- 

fphere ; as, not unlikely, fome of our northern lights 

might not efcape his notice, if they happened in the un¬ 

enlightened part of the earth, and were feen by him in 

his long dark night. Nay, we have pretty good reafoa 

to believe, that probably all the planets emit light in 

fome degree ; for the illumination which remains on 

the moon in a total eclipfe cannot he entirely aferibed 

to the light which may reach it by the refra&ion of the 

earth’s atmofphere. For inftance, in the eclipfe of the 

moon O(Sober 22. 1790, the rays of the fun 'refra&ed 

by the atmofphere of the earth towards the moon, ad¬ 

mitting the mean horizontal refraction to be 30' 5c/' .8, 

would meet in a focus 189,000 miles beyond the moon ; 

fo that confequently there could be no illumination from 

rays refraCled by our atmofphere. It is, however, not 

improbable, that about the polar regions of the earth 

there may be refra&ion enough to bring fome of the 

folar rays to a Aiorter focus. The diftance of the moon 

at the time of the eclipfe would require a refra&ion of 

54/ 6', equal to its horizontal parallax at that time, 

to bring them to a focus fo as to throw light on the 
moon. 

The unenlightened part of the planet Venus has alfo 

been feen by different perfons ; and not having a fatel- 

lite, thofe regions that are turned from the fun cannot 

poflibly fhine by a borrowed light ; fo that this faint 

illumination mint denote tome phofphoric quality of the 
atmofphere of Venus. 

In the inftance of the large fpot on the fun already 

mentioned. Dr Herfchel concludes, from appearances, 

that he viewed the real body of the fun itfelf, of which 

we rarely fee more than its thining atmofphere. Ia 

the year 1783 he obferved a fine large fpot, and follow¬ 

ed it up to the edge of the fun’s limb. Here he took 

notice that the fpot was plainly deprefled below the fur¬ 

face of the fun, and that it had very broad /helving 

Aides. He alfo fufpedled fome part, at leaft, of the 

/helving Aides to be elevated above the Aurface of the 

fun ; and obferved that, contrary to what ufually hap¬ 

pens, the margin of that fide of the fpot which was far- 

theft from the limb was the broadeft. 

The luminous Aielving Aide of a fpot may be explain¬ 

ed by a gentle and gradual removal of the fhinfng fiuid, 

which permits us to fee the globe of the fun. As to 

the uncommon appearance of the broadeft margin being 

on that fide of the fpot which was fartheft from the 

limb when the fpot came near the edge of it, we may 

furmife that the fun has inequalities on its furface, which; 

may 



▼ 

SUN 

Sun, may pofTibly be the caufe of it. 
ous countries are expofed, if it fhould chance that the 

highefl parts of the landscape are fituated fo as to be 

near that fide of the margin or penumbra of the fpot 

which is towards the limb, they may partly intercept 

our view of it when the fpot is feen very obliquely. 

This would require elevations at leaft five or fix hun¬ 

dred miles high ; but confidering the great attraction 

exerted by the fun upon bodies at its furface, and the 

flow revolution it has upon its axis, we may readily ad¬ 

mit inequalities to that amount. From the centrifu¬ 

gal force at the fun’s equator, and the weight of bodies 

at its furface, he computes, that the power of throwing 
down a mountain by the exertion of the former, balan¬ 

ced by the fuperior force of keeping it in its place of 

the latter, is near times lefs on the fun than on our 

equatorial regions ; and as an elevation iimilar to one 

of three miles on the earth would not be lefs than 334 

miles on the fun, there can be no doubt but that a 

mountain much higher would Hand very firmly. The 
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For when mountain- break out in the middle of the fun, becaufe they are no ( 

longer covered by the fide*views of thefe faculae. 
The Doftor gives a very particular account of all his 

obfervations, which feem to have been accurately made, 

and we need fcarcely add with excellent telefcopes. 

For that account, however, we mull refer to the me¬ 

moir itfelf, and haften to lay before our readers the re- 

fult of his obfervations. “ That the fun (fayS he) has 

a very extenlive atmofphere, cannot be doubted ; and 

that this atmofphere confifts of various elaftic fluids, that 

are more or lefs lucid and tranfparent, and of which the 

lucid one is that which furnifhes us with light, feems 

alfo to be fully eflablifhed by all the phenomena of its 

fpots, of the faculae, and of the lucid furface itfelf. 

There is no kind of variety in thefe appearances, but 

what may be accounted for with the greateft facility, 

from the continual agitation which, we may eafily con¬ 

ceive, mull take place in the regions of fuch extenfive 

elaftic fluids. 
It will be neceffary, however., to be a little more 

Sun. 

mountain mucn lngner would itana very nrrni). x uc ,-, T r r 1 , 
little denfity of the folar body feems alfo to be in favour particular as to the manner in which I fuppofe the u 

r * 1_i_ -«. +,n*Alur_ rid fluid of the fun to be generated in its atmofphere of the height of its mountains ; for, aeteris parilus, 

denfe bodies will fooner come to their level than rare 

ones. The difference in the vanifhing of the (helving 

fide, inftead of explaining it by monntaiifS, may alfo, 

and perhaps more fatisfa&orily, be accounted for from 

the real difference of the extent, the arrangement, the 

height, and the intenfity of the fhining fluid, added to 

the occafional changes that may happen in thefe parti¬ 

culars during the time in which the fpot approaches to 

the edge of the difk. However, by admitting large 

mountains on the face of the fun, we {hall account for the 

cid fluid of the fun to be generated in its atmofphere. 

An analogy that may be drawn from the generation of 

clouds in our own atmofphere, feems to be a very pro¬ 

per one, and full of inftruAion. Our clouds, arc pro¬ 

bably decompofitions of fome of the elaftic fluids of the 

atmofphere itfelf, when fuch natural caufes, as in this 

grand chemical laboratory are generally at. work, adl 

upon them ! we may therefore admit, that in the very 

extenfive atmofphere of the fun, from caufes of the fame 

nature, fimilar phenomena will take place ; but with 

this difference, that the continual and very extenfive de- mountains on ttietaceottneiun, we man account lomic unS , *• n •, r * 
different opinions of two eminent aftronomers ; one of compofitions of the elaftic fluids, of the lun are ot a 

whom believed thefpots depreffed belowthe furfaceof the phofphoric nature, and attended with lucid appearances, 

fun, while the other believed them elevated above it. For by giving out light. r , 

it is not impofTible that fome of the folar mountains may “ If it fhould be objeaed, that fuch violent and un- 

be high enough occalionally to projeft above the (hining remitting decompohtions would exhauft the fun, we 

elaftic fluid, when, by fome agitation or other caufe, it may recur again to our analogy.J^hich^ull furmlh us 
viuu,v **“jv*i ” ~j - e>- . . . ' 

is not of the ufual height ; and this opinion is much 

ftrengthened by the return of fome remarkable fpots 

which ferved Cafiini to afcertain the period of the fun’s 

rotation. A very high country, or chain of mountains, 

may oftener become vifible, by the removal of the ob- 

ftru£ting fluid, than the lower regions, on account of its 

not being fo deeply covered with it. 
In 1791 the Do&or examined a large fpot on the 

fun, and found it evidently depreffed below the level of 

the furface. In 1792 he examined the fun with feveral 

powers from 90 to $oc, when it appeared evidently, 

that the black fpots are the opaque ground, or body of 

the fun ; and that the luminous part is an atmofphere, 

which, being interrupted or broken, gives us a tranfient 

glimpfe of the fun itfelf. He perceived likewife, that 

with the following refle&ionsr The extent of our own 

atmofphere, we fee, is ftill preserved, notwithftanding 

the copious decompofitions of its fluids m clouds and 

falling rain ; in flaihes of lightning, in meteors, and' 

other luminous phenomena ; becaufe there are frefli fup- 

plies of elaftic vapours continually afeending to ma&e 

good the wafte occalioiied by thofe decompofitions. But 

ft may be urged, that the cafe with the decompofition 

of the elaftic fluids in the folar atmofphere would be 

very different, finCe light is emitted, and does not re¬ 

turn to the fun, as clouds do to the earth when they 

defeend in fhowers of rain. l'o whTcli I artfwer, that, 

in the decompofition of phofphoric fluids, every other 

ingredient but light may alfo return to the body of the 

fun. And that the emiffion of light muft wafte the 

fhe fhining furface of the fun is unequal, many parts of fun, is not a difficulty that, can be oppofed to our hy- 

it being elevated and others depreffed ; and that the pothefis : for as it is an evident fa A that the lun does 

elevations, to which Hevelius gave the name of facute, emit light, the fame objeftion, if it could be one, would 

fo far from refembling torches, were rather like the fhri- equally militate againft every other affignable way to 

veiled elevations upon a dried apple, extended in length, account for the phenomenon. . . 
and moft of them joined together, making waves or wa- <c There are, moreover, coiifiderat 10ns t at may e en 

ving lines. The faculse being elevations," very fatisfac- the preffure of this alledged difficu ty. e now t 
b - • * - ■ 1 exceeding fubtility of light to be fuch, that in ages ot 

time its emanation from the fun cannot very fenfibly 

leffen the fize of this great body. To this may be 

added, that very poffibly there may.always be ways of 

reftoration to compenfate for what is loft by the emif- 
fiom 

viu^ imvo. ^ ---j very i-- 
torily explains the reafon why they difappear towards 

the middle of the fun, and reappear on the other mar¬ 

gin ; for about the place where we lofe them, they be¬ 

gin to be edgewife to our view ; and if between the fa- 

cuke fhould lie dark fpots, they will moft frequently 
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Sun £on of light, though the manner in which this can be 

brought about fhould not appear to us. Many of the 

operations of Nature are carried on in her great labo¬ 
ratory which we cannot comprehend, but now and then 

we fee fome of the tools with which fhe is at work. 

We need not wonder that their conftrudion fhould be 

fo lingular as to induce us to confefs our ignorance of 

the method of employing them ; but we may reft aflu- 

•rcd that they are notamer t lufus natura” Here he 

alludes to the great number of fmall telefcopie comets ; 

which he fuppofes, as others had done before him, may 

d)e employed to reftore to the fun what had been loft 

by the emillion of light. (t My hypothelis, however, 

(continues he) does not lay me under any obligation to 

explain how the fun can fnftain the watte of light, nor 

to fhew that it will fuftain it for ever ; and I fhould al- 

fo remark that, as in the analogy of generating clouds, 

I merely allude to their produdion as owing to a de- 

compofition of fome of the elaftic fluids of our atmo- 
fp.here, that analogy, which firmly refts upon the fad, 

will not be lefs to my purpofe, to whatever caufe thefe 

clouds may owe their origin. It is the fame with the 
lucid clouds, if 1 may fo call them, of the fun. They 

plainly exift, becaufe we fee them ; the manner of their 

being generated may remain an hypothecs—and mine, 

till a better can be propofed, may ftand good ; but 

whethei it does or not, the confequences I am going to 

draw from what has been faid will not be affeded by 
it.” ; 

• ^e^ore ^ie proceeds to draw thefe confequences, he 
informs us that, according to the above theory, a dark 

fpot in the fun is a place in its atmofphere, which hap¬ 

pens to be free from luminous decompofitions ; that fa- 
culas are, on the contrary, more copious mixtures of 

fuch fluids as decompofe each other ; and that the re¬ 

gions, in which the luminous folar clouds are formed, 

adding thereto the elevation of the facuhe, cannot be 

lefs than 1843, nor much more than 2765 miles in 

depth. It is true, continues he, that in our atmofphere 

the extent of the clouds is limited to a very narrow com- 

pafs ; but we ought rather to compare the folar ones to 

the luminous decompofitions which take place in our 
aurora borealis, or luminous arches, which extend much 

farther than the cloudy regions. The denfity of the 

luminous folar clouds, though very great, may not be 

exceedingly more fo than that of our aurora borealis. 

For if we confider what would be the brilliancy of a 

fpace two or three thoufand miles deep, filled with fuch 

corrufeations as we fee now and then in our atmofphere, 

their apparent intenfity, when viewed at the diftance of 
the fun, might not be much inferior to that of the lu¬ 
cid folar fluid. 

From the luminous atmofphere of the fun, he pro¬ 
ceeds to its opaque body ; which, by calculation from 

the power it. exerts upon the planets, we know to be 

of great fohdity ; and from the phenomena of the dark 

fpots, many of which, probably on account of their 

ingh fixations, have been repeatedly feen, and other- 

wife denote inequalities in their level, we furmife that 
its lurface is diverfified with mountains and valleys. 

What has been faid, enables us to come to fome very 

important conclufions, by remarking, that this way of 

f,Jn an<* its atmofphere removes the great 
xiifhmihinty we have hitherto been ufed to find between 
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its condition and that of the reft of the great bodies of 
the folar fyftem. 

1 he fun, viewed in this light, appears to be nothing 

elfe than a very eminent, large, and lucid planet, evi¬ 

dently the lirft, or, in ftriduefs of fpeaking, the only 

primary one of our fyftem, all others being truly fecon- 

dary to it. Its fimilarity to the other globes of the fo¬ 

lar fyftem with regard to its fohdity, its atmofphere, 

and its diverfified furface, the rotation upon its axis, 

and the fall of heavy bodies, leads us on to fuppofe 

that it is moft probably alfo inhabited, like the reft of 

the planets, by beings whofe organs are adapted to the 
peculiar circumftances of that vaft globe. 

It may, however, not be amifs to remove a ccrtaiu 

difficulty, which arifes from the effed of the fun’s rays 

upon our globe.. The heat which is here, at the di¬ 

ftance of millions of miles, produced by thefe rays, 
is fo considerable, that it may be objeded, that the fur- 

face of the globe of the fun itfelf muft be fcorched up 
beyond all conception. 

This may be very fubftantially anfwered by many 

proofs drawn from natural philofophy, which fhew that 

heat is produced by the fun’s rays only when they ad 

upon a calorific medium ; they are the caufe of the pro¬ 

dudion o( heat, by uniting with the matter of fire which 

is contained in the fubftances that are heated ; as the 
collifion of flint and fteel will inflame a magazine of 

gunpowder, by putting all the latent fire it contains in¬ 

to adion. But an inftance or two of the manner in 

which the folar rays produce their effed, will bring this 
home to our moft common experience. 

On.the tops of mountains of a fufficient height, at 
an altitude where clouds can very feldom reach to ffiel- 

ter them from the dired rays of the fun, we alwayrs 

find regions of ice and fnow. Now if the folar rays 

themfelves conveyed all the heat we find on this globe, 

it ought to be hotteft where their courfe is leaft inter¬ 

rupted. Again, our aeronauts all confirm the coldnefs 

of the upper regions of the atmofphere ; and fince, 

therefore, even on our earth, the heat of any fituation 

depends upon the aptnefs of the medium to yield to the 

impreffion of the folar rays, we have only to admit, that 

on the fun itfelf, the elaftic fluids compofing its atmo¬ 

fphere, and the matter on its furface, are of fuch a na¬ 

ture as not to be capable of any exceffive affedion from 

its own rays : and indeed this feems to pe proved by 

the copious emiffion of them ; for if the elaftic fluids 

of the atmofphere, or the matter contained on the fur- 

face of the fun, were of fuch a nature as to admit of an 

eafy chemical combination with its rays, their emiffion 
would be much impeded. 

Our author then proceeds to fupport his theory by 

analogical reafonings ; but as thefe will occur to fuch 

of our readers as are converfant with the fpeculations of 

aftionomers, we pafs on to his refledions upon the con- 

iequences of this theory. “ That the ftars are funs can 

hardly admit of a doubt. Their immenfe diftances would 

perfedly exclude them from our view, if the light they 

fend 11s were not of the folar kind. Befides, the ana- 

logy may be traced much fait her. The fun turns on 

its axis ; fo does the ftar Algol; fo do the ftars called 

& Fyra&, S Cephei, # Antinoi, 0 Ceti, and many more ; 

moft probably all. From what other caufe can we fo 

probably account for their periodical changes ? Again, 

our 

Sim 
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Sun. our fun has fpots on its fufface ; fo has the ftar Algol, 

-nr-"' and fo have the ftars already named, and probably eve¬ 
ry flar in the heavens. On our fun thefe fpots are 

changeable ; fo they are on the liar 0 Ceti, as evidently 

appears from the irregularity of its changeable lull re, 

which is often broken in upon by accidental changes 

while the general period continues unaltered. The fame 

little deviations have been obierved in other periodical 

flars, and ought to be afcribed to the fame caufe. But 

if ftars are funs, and funs are inhabitable, we fee at once 

what an extcnfive held for animation opens itfelf to our 

view. 
“ It is true, that analogy may induce us to conclude, 

that ftnce ftars appear to be funs, and funs, according 

to the common opinion, are bodies that ferve to en¬ 

lighten, warm, and fuftain a fyftem of planets, we may 

have an idea of numberlefs globes that ierve for the ha¬ 

bitation of living creatures. But if thefe funs thern- 

felves are primary planets, we may fee fome thoufands 

of them with our own eyes, and millions by the help of 

telefcopes, when at the fame time the fame analogical 

reafoning ftPl remains in full force with regard to the 

planets which thefe funs may fupport.” 
The DoClor then obferves, that from other confider- 

ations, the idea of funs or ftars being merely the fuppor- 

ters of fyftems of planets, is not abfolutely to be ad¬ 

mitted as a general one. £< Among the great number 

of very compreffed clufters of ftars I have given (fays 

he) in my catalogues, there are fome which open a dif¬ 

ferent view of the heavens to us. The ftars in them are 

fo very clofe together, that, not with (landing the great 

diftance at which we may fuppofe the duller itfelf to 

be, it will hardly be poffible to aftign any fufficient mu¬ 

tual diftance to the ftars compofing the clufter, to leave 

room for crowding in thofe planets, for wliofe fupport 

thefe ftars have been, or might be, fuppofed to exift. 

It fhould feem, therefore, highly probable, that they 

exift for themfelves ; and are, in fad, only very capital 

lucid, primary planets, connected together in one great 

fyftem of mutual fupport. 
“ The fame remark may be made with regard to the 

number of very clofe double ftars, whofe apparent dia¬ 

meters being alike, and not very fmall, do net indicate 

any very great mutual diftance : from which, however, 

mull be deducted all thofe where the different dillances 

may be compenfated by the real difference in their re-. 

fpeCtive magnitudes. 
“ To what has been faid maybe added, that, in fome 

parts of the milky way, where yet the ftars are not ve¬ 

ry fmall, they are fo crowded, that in the year 1792^ 

Aug. 22. I found by the gauges that, in 41 minutes of 

time, no lefs than 258,000 of them had paffed through 

the field of view of my telefcope. 

“ It feems, therefore, upon the whole, not impro¬ 

bable, that in many cafes ftars are united in fuch clofe 

fyftems as not to leave much room for the orbits of 

planets or comets ; and that confequently, upon this 

account alfo, many ftars, unlefs we would make them 

mere ufelefs brilliant points, may themfelves be lucid 

planets, perhaps unattended by fatellites.,, 

What a magnificent idea does this theory give of the 

univerfe, and of the goodnefs, as well as power, of its 

Author? And how cold muft be that heart, and cloud¬ 

ed that underftanding, who, after the contemplation of 

it, can for one moment liften to the atheiftical doCtrines 

of thofe men who prefume to account for all the phe¬ 

nomena of nature by chemical affinities and mechanical 

attraction ? The man who, even in his heart, can fay, 

that fuch an immenfe fyftem, differing fo widely in the 

ftruCture of the different parts of it, but everywhere 

crowded with life, is the effeCt of unintelligent agency, 

is indeed, to ufe the emphatic language of an ancient 

aftronomer— a. fool. 

SUNDA, Straits of, are formed by the approach 

of the fouth-eaft extremity of the ifland of Sumatra 

to the north-weft extremity of the ifland of Java (See 
thefe ifiands, Encycl.). The (traits are interfperfed with 

a number of fmall ifles ; the whole difplaying a feene- 

py fcarcely to be exceeded in the foftnefs, richnefs, and 

gaiety of its appearance. The two great ifiands, which 

are low, and in fome places marffiy near the (bore, rife 

afterwards, in a gradual dope, towards the interior of 

the country, admitting in their afeent every variety of 

fituation, and all the different tints of verdure. Of the 

fmaller ifiands, a few have deep and naked fides, fuch 

as one in the middle of the (trait, which the Englifh 

navigators have diftinguifhed, 011 that account, by the 

name of Thwart the-way, and two very fmall round ones, 

called, from their figures, the Cap and Button (fee 

thefe ifiands, Suppl.) ; but moil of the others are en¬ 

tirely level, founded upon beds of coral, and covered 

with trees. Some of thefe ifiands are furrounded with 

a white fandy beach, vifited frequently by turtle ,* but 

mod of them are adorned with thick fhrubbery to the 

water’s edge, the roots being walked by the fea, or the 

branches dipping into it ; and on the outfide are (hoals, 

in which a multitude of little aquatic animals are bufied' 

in framing calcareous habitations for their refidence and 

protection. Thofe fabrics gradually emerge above the 

furface of the water, and at length, by the adventitious 

adhefion of vegetable matter, giving birth to plants 

and trees, become new ifiands, or add to the fize of 

thofe already produced by the fame means. It is im- 

poffible not to be (truck with the diverfilied operations 

of Nature for obtaining the fame end, whether employ¬ 

ed in originally fixing the granite foundation of the 

Brazils, or in throwing up, by fome fudden and fubfe- 

quent convulfion, the ifiand of Amfterdam, or in con¬ 

tinuing to this hour, through the means of animated 

beings, the formation of new lands in the Straits of 

Sunda.—Sir George Staunton's Account of the Britifh 
Embaffy to China. 

SUNNUD, a grant, patent, or charter, in Bengal. 

SUPERPARTICULAR Proportion, or Ra¬ 

tio, is that in which the greater term exceeds the left 

by unit or 1. As the ratio of 1 to 2, or 2 to 3, or 5 
to 4, &c. 

SUPERPARTIENT Proportion, or Ratio, is 

when the greater term contains the lefs term once, and 

leaves fome number greater than 1 remaining. As the 

ratio 

of 3 to 5, which is equal to that of 1 to iy ; 

of 7 to 10, which is equal to that of 1 to 14; &c. 

SUPPLEMENT, of an Arch or Angte, in geo¬ 

metry or trigonometry, is what it wants of a femicircle, 

or of 1800 ; as the complement is what it wants of a qua¬ 

drant, or of 90°. So, the fupplement of 50° is 130° ; 
as the complement of it is 40°. 

SUTTON (Thomas, , Efq ;), founder of the cterter- 
houfe; was born at Knaith in Lincolnffiire; in *532, of 

a* 

Sjinda 

I) 
Sutton. 
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Smton. art ancient and genteel family. He was educated at 

Eton fchool, and probably at Cambridge, and fludied 

the law in Lincoln’s Inn ; but this profefiion not fuit- 

ing his difpofition, he travelled into foreign countries, 

and made fo long a Hay in Holland, Fiance, Spain, 

and Italy, as to acquire the languages of thofe vari¬ 

ous nations. During his abfence, his father died, and 

left him a confiderable fortune. On his return home, 

being a very accomplifhed gentleman, he became fecre- 

tary to the earl of Warwick and his brother the earl of 

Leiceflcr. By the former of thefe noblemen, in 1569, 

he was appointed mailer of the ordnance at Berwick ; 

and diflinguiftiing himfelf greatly in that fituation, on 

the rebellion which at that time broke out in the north, 

he obtained a patent for the office of mafler-general of 

the ordnance for that diftrift for life. He is named as 

one of the chiefs of thofe x 500 men who marched into 

Scotland, by the order of Queen Elizabeth, to the 

afiiftance of the regent, the earl of Morton, in 1573 ; 

andEe commanded one of the five batteries which obli¬ 

ged the ftrong cafile of Edinburgh to furrender to the 

Englifh. He purchafed of the bifhop of Durham the 

manors of Gatefhead and Wickham ; which, producing 

coal-mines, became to him a fource of extraordina¬ 

ry wealth. In 1580, he was reputed to be worth 
L. 50,000 

Soon after this, he married a rich widow, who 

brought him a confiderable eflate ; and taking up the 

bufinefs. of a merchant, riches flowed in to him with 

every tide. He is faid to have had no lefs than thirty 

agents abroad. He was likewife one of the chief vic¬ 
tuallers of the navy ; and feems to have been matter of 

the barque called Sutton, in the lifl of volunteers at¬ 

tending the Englifh fleet againfl the Spanifh armada. 

It is probable, alfo, that he was a principal inftrument 

in the defeat of it, by draining the bank of Genoa of 

that money with which Philip intended to equip his 

fleet, and thereby hindering the invafion for a whole 

year. He is likewife faid to have been a commiffioner 

for prizes under Lord Charles Howard, High Admiral 

of England; and going to fea with letters of marque, 

he took a Spanifh fhip worth L. 20,000. His whole 

fortune, at his death, appears to have been in land 

L. 5000 per annum ; in money, upwards of L. 60,000 ; 

the greateft eftate in the pofieffion of any private gen¬ 

tleman till much later times. He lived with great mu¬ 

nificence and hofpitality ; but lofing his lady in 1602, 

he retired from the world, lefTened his family, and lived 

in a private frugal manner ; and, having no iffue, refol- 

ved to difliriguifh his name by fome important charity. 

Accordingly, he purchafed of the Earl of Suffolk How- 

ward-Houfe, or the late diffolved charter-houfe, near 

Smithfield, for the fum of L. 13,000, where he found¬ 

ed the prefent hofpital, in 1611, for the relief of poor 

men and children. Before he had fixed upon this de- 

fign, the court endeavoured to divert him from his pur- 

pofe, and to engage him to make Charles I. then Duke 

of York, his heir, by conferring on him a peerage ; 

hut being free from ambition, and now near his grave, 

theluftre of the coronet could not tempt him to change 

his plan. He died the 1 ith of December, 1611, atSuW0I*cw. 

Hackney, aged 79. His body was conveyed, with the-v-- 

moft folemn proceffion, to Chrifl-cliurch in London, 

and there depofited, till 1614, when it was removed to 

the charter-houfe, and interred in a vault on the north 
fide of the chapel, under a magnificent tomb. 

SUWOROW (a) Rimn iksky (Count Alexander), 
was a man fo eminent in his profefiion, that, if war be 

an art founded on fcience, it would be improper not to 

give fome account of his life in a Work of this nature. 

Various accounts of him, indeed, are already in the 

hands of the public : but they differ fo much from one 

another in the pidlures which they prefent of the man9 

that it is not eafy, if it be always pofiible, to diflin- 

guifh truth from falfehood. With refpe& to the 

talents of the Genera/, there is not room for the fame 

difference of reprefentation ; becaufe a train of military 

fuccefies, almofl unrivalled, has rendered thefe confpicu- 

ous to all Europe. In the fhort detail that our limits 

permit us to give of the life of this fingular man, we 

fhall avail ourfelves of all the information, public and 

private, which we have been able to obtain, and believe 

to be authentic ; and we hope to make our readers ac¬ 

quainted with fome particulars refpe&ing his perfon 

and domeflic habits which are not yet generally known. 

The family of Suworow is faid to have been from 

Sweden, and of a noble defeent. The firft of this 

name fettled in Rufiia about the latter end of the laft 

century ; and having engaged in the wars againfl the 

Tartars and the Poles, were rewarded by the Czars of 

that period with lands and peafants. Bafil, the father 

of our hero, is faid to have been the godfon of Peter 

the. Great ; to have been held in high eflimation for his 

political knowledge arid extenfive erudition ; and to 

have enjoyed, at his death, the two-fold rank of Gene¬ 
ral and Senator*. 

As this account is given by a man who profeffes to 

have formed an intimate acquaintance with Suworowtbfuj! 
himfelf, it ought to be correct; and yet we cannot help fa'lgns of 

entertaining fome doubts of its truth, or at lead of its Count AU*m 
accuracy. It is well known, that extenfive erudition 

was in no etteem in Rufiia at the period when Bafil TredZlk 

Suworow is here faid to have been fo learned ; and it Anthing. 

is likewife known, that if, by erudition, be meant a 

knowledge of ancient literature, it was even defpifed, at 
a much later period, by all who were at once noble, 

and pofleffed of lands and peafants (See Prussia, En- 

cycl). The truth is, as we have learned from unquef- 

tionable authority, that the family of Suworow was an¬ 

cient and refpe&able ; but being far from affluent, and 

their little property lying at the very extremity of the 

empire, we have reafon to believe, that the fubjeft of 

this memoir was the firft of the family that ever was at 

court. Bafil, however, if his anceftors were from Swe¬ 

den, may have been free from the Ruffian prejudices 

againfl Greek and Latin ; and this is the more pra- 

bable, that he certainly gave a learned education to his 
fon. 

That fon, Alexander Bafilowitch Suworow, was, ac<» 

cording to the author already quoted, born in the year 

-*-7- *7305 

Tins laft fpdl<;d r°metl'mes as we have 0*lled it, fometi'mes Suwarri 

letter .0 iSf Ve“" * bU' *' ,he “>h»«"l>bI 

and fometimes Suvorof. 

the General himfelf, in his 



S U W [ 641 ] 6 U W I Suworow. 1730 : we have fome reafon to believe that he was not 

L—-v-born before 1732. His father had dcftined him, we 

are told, for the robe ; but his early inclinations impel¬ 

led him to the profeffion of a foldier; and in 1742 he 

was enrolled as a fufilier in the guards of Seimonovv. 

He was afterwards a corporal, then a ferjeant, and, in 

1754, he quitted the guards with the brevet of Lieu¬ 

tenant in the army. He made his firft campaign in 

the feven years war again ft the Pruflians, in the year 

1759, entering upon a&ual fervice. under Prince Wol- 

gonfki. As fenior officer on duty, he attended on the 

commander in chief Count Fermor, who, admiring the 

confummate refolution which he appeared to poftefs, 

favoured him with his particular confidence. In 1761, 

he was ordered on fervice in the light troops under Ge¬ 

neral Berg ; and with the rank of a field officer (we 

think that of Lieutenant-colonel) he performed pro¬ 

digies of valour, and exhibited much of that charadler 

which was afterwards fo fully developed and difplayed. 

Even then lie feems to have formed the refolution of 

dying on the field of battle rather than fuffer himfelf 

to be taken prifoner ; for when, with a handful of 

troops, he was once fuirounded by a large detachment 

of Pruffians, he determined to cut his way through 

them, or perifh in the attempt. In this daring enter- 

prife he was not only fuecefsful, but contrived to carry 

off with him twenty prifoners, though lie was obliged 

to abandon .two field pieces, which he had a little be¬ 

fore taken from a fmalier detachment. 

At the peace of 1762, he received from the Em- 
prefs a colonels commiffion, written with her own 

hand ; and being advanced, in 1768, to the rank of 

brigadier, he was, in the month of November, ordered 

to repair, with all poffible fpeed, to the frontiers of Po¬ 

land. At that unfavourable feafon he crofted rivers 

and moraffes, whofe paffage was rendered more difficult 

by flight frofts; and, in the courfe of a month, traver- 

fed 500 Englifh miles, with the lofs of only a few men 

in the environs of Smoleniko. 
The object of the Emprefs, at this time, was to fub- 

due the Polifh confederates, and to poftefs herfelf of 

certain provinces of that ill-fated kingdom. How com¬ 

pletely fhe and her two allies, the Emperor of Germa¬ 

ny and the King of Pruflia, fucceeded in their enter- 

prife, has been 1 elated elfewhere (fee Poland, En- 

cycL). It is fufficient, in this memoir, to obferve, that 

the fuccefiVs of the Ruffians were chiefly owing to the 

military (kill and intrepidity of Suworow, who was 

their only active General, and was indeed, for four 

years, almoft conftantly employed in offenfive operations 

againft the confederates. Not to mention the nume¬ 

rous a&ions and fkirmifhes of an inferior kind, in which 

his conduit and courage were always difplayed, the 
vidtory at Staloviz, over a fuperior force, ably com¬ 

manded, and the capture of Cracow, were alone fuffi- 

cient to intitle him to the charadter which he ever 

afterwards fo well fupported. The former of thefe 

drew the higheft encomiuirts from the great Frederick 

of Pruffia ; and the latter decided the fate of Poland. 

It is proper to add, that Suworow, on thefe occafions, 

did not tarnifh his laurels byamiieceffary cruelty. When 

2 French officer, who furendered at Cracow, offered 

him his fword, according tQ the cuftom of war, he re¬ 

fused it, faying, that he would not take the (word of a 

jbrave man, whofe mailer was not at war with his fo- 
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vereign : and, even to the leaders of the confederates, Suworow- 

be granted better terms of capitulation than they had ^ * 

the prefumption to alk. 
I11 the year 177c, lie had been promoted to the rank 

of Major general; and for his.exploits in the Polifh war, 

the Emprefs conferred upon him, at different times, the 

orders of St Aon, St George, and Alexander Newflcy. 

After performing fome important fervices on the 

frontiers of Sweden, Suworow received orders, in the 

beginning of 1773, to join the army in Moldavia, un¬ 

der the command of Field-marfhal Romanzow ; and 

there he began that glorious career, which foon made 

his name a terror to the Turks. His firft; exploit was 

the taking of Turtukey ; of which he wrote the follow¬ 

ing laconic account to the commander in chief: 

“ Honour and glory to God ! Glory to you, Ro¬ 

manzow ! We are in poffefllon of Turtukey, and I am 

in it ! u Suworow.” 
During the remainder of the war, which was of fhort 

continuance, Suworow was conftantly engaged, and 

conftantly fuecefsful. In the beginning of the year 

1774, he was promoted to the rank of Lieutenant-gene¬ 

ral ; and on the 1 ith of June of the fame year, he de¬ 

feated the Turks in a great battle, in which they loft 

3000 men killed, fome hundreds of prifoners, 40 pieces 

of artillery, and 80 ftandards, with their fuperb camp. 

Soon after this vi&ory, peace was concluded between 

the two courts ; and Lieutenant general Suworow was 

ordered to proceed with all pcffible liafte to Mofcow, 

to affifl in appealing the interior troubles of that part 

of the empire. 

Thefe troubles were occafioned by a Coftac rebel, of 

the name of Pugatchcnv, or PugatchcjTy who, at the head 

of a party of his difeontented countrymen, had long 

eluded the vigilance of Count Panin, the commander in 

chief,in Mufcovy, and frequently cut off detachments 

of the army which were fent out in queft of him. The 

cliace of Pugatchcff, for fucli it may be called, was 

now wholly entrufted to the well-known activity of 

Suworow; and that General, after purfuing the rebel 

with inconceivable rapidity, through woods and deferts, 

came up with him at a place called Urlafk, and carried 

him prifoner to Count Panin, who fent him to Mof¬ 

cow, where he fitffertd the punifhment due to his crimes. 

This iniurgent, it is faid, had at one time colle&ed 

fuch a force, and was followed with fucli enthufiafrn, 

that, if his underftanding had been equal to his cou¬ 

rage, and iiis moderation had kept pace with his power, 

he might have poftefled himfelf of Mofcow, and made 

the Imperial Catharine tremble on her throne. 

For feveral years after the taking of PugatchefF, Su¬ 

worow was employed in the Crimea, on the Cuban, and 

againft the Nogay Tartars, in a kind of fervice which, 

though it was of the utrnofl importance to the Em¬ 

prefs, and required all the addrefs of the Lieuteuaut- 

general, furniihed no opportunities for that wonderful 

difplay of promptitude and refource which had charac¬ 

terised his more active campaigns. One incident, how¬ 

ever, muft be mentioned, even in this fhort memoir, 

becaufe it (hews the natural difpofition of the man. 

During the winter that Suworow paffed among the 

Tartars, he was frequently vifited by the chiefs of that 

nation ; and at one of thefe vifits, Mechmed Bey, the 

chief of the Gediffens, often joked with Muffa Bey, 

another chief, on his inclination to marry. Muffa Bey 

4 M ' ' was 
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Suworow. was To extremely old, that Suvvorow thought the con- 

l—■—v-~ verfation ridiculous ; and one day a(ked him, What 
ground Mechmed could have for fuch idle talk ? Muf- 

fa replied, that Mechmed Bey was right ; that he wi(li¬ 

ed to marry; and that he hoped the General'would 

make him a prelent of a beautiful Tartar girl of fix- 

teen ! Suworow immediately bought a young Tartar 

flave of a CoiTac for ico rubles, and fent her to Muffa 
Bey ; who married her, lived with her a very few years, 

and died at the age of one hundred and eight ! regret¬ 

ted, we are told, by the Lieutenant-general, who regard¬ 

ed him with great efteem and attachment. 
In the end of the year 1786, Smvorow was promoted 

to the rank of General in Chief; and, at the breaking out 

of the war with the Turks in 1787, he (hewed how 

well he was intitled to that rank, by his mafterly de¬ 

fence of Kinburn ; a place of no itrength, but of great 

importance, as it is fituated at the mouth of the Dnei- 

per, oppofite to Oczakow. For the zeal and abili¬ 

ties which he difplayed on this occafion, the Emprefs 

decorated him with the order of St Andrew ; gave him 

fix erodes of the order of St George, to be diftributed, 

according to his judgment, among fuch of his officers 

as had moil diftinguiffied themfelves ; and, in a very 

flattering letter, regretted the wounds which he had 

received in defending the place. 
At the fiege of Oczakow, Suworow, who command¬ 

ed the left wing of the army under Prince Potemkin, 

received a dangerous wound in the nape of the neck, 

which was followed by fo fmart a fever, that, for fome 

time, his life was defpaired of; but lie perfevered in 
his long accudomed practice of preferring regimen to 

medicine, and his health was gradually re-eftablifhed. 

In the year 1789, lie was appointed to the command 

of the army which was to co-operate with the Prince of 

Saxe Cobourg in Walachia; and, by marches of in¬ 

conceivable rapidity, he twice, in the (pace of two 

months, preferved the army of that Prince from inevi¬ 

table dedrudion. Putting himfelf at the head of 8oco 

Ruffians, and literally running to the aid of his ally, he 

came up with the Turks in time to change the fate of 

the day at the battle of Forhani, which was fought on 

the 2id of July ; and again at Iiymnik, which, with 

7000 men, he had reached with equal celerity, he gain¬ 

ed, on the 22d of September, in conjunction with the 

Prince, one of the greated vidories that have ever been 

atchieved. According to the lead exaggerated ac¬ 

count, the Turkifh army, commanded by the Grand- 

Vifier in perfon, amounted to 90,000 or 100,000 

men; of which 70,000 were chofen troops; whild 

the army of the allies exceeded not 25,000. At the 

commencement of the attack, Suworow, who had re- 

connoitered the country, and formed the plan of the 

battle, called out to his Ruffians, “ My friends, look 

not at the eyes of your enemies, but at their breads ; 

it is there that you mud thrull your .bayonets.” No 
quarter was given to the Turks; and on this' account 

the Ruffian General has been charged with favage fe¬ 

rocity : but the charge, if not groundlefs, mud be (hared 

equally between him and the Prince of Cobourg. The 

commanders of the allied army, aware of the immenfe fu- 

periority of their enemies, had refolved, before the en¬ 

gagement, not to encumber themfelves with prifoners, 

whom they could not fecure without more than hazard¬ 

ing the fate of the day: And where is the man, who 

s u w 
admits the lawfulnefs of war, that will condemn fuch Suworow. 

coiidu& in fuch critical circumflances ? 

The taking of Bender and Belgrade were the im¬ 

mediate confequences of the victory of Rymnic ; and 

fo fenfible was the Emperor Jofeph how much the ra¬ 

pid movements and military (kill of Suworow had con¬ 

tributed to that victory, that he immediately created 

him a Count of the Roman empire, and accompanied 

the diploma with a very flattering letter. Similar ho¬ 

nours were conferred upon him by his own fovereiga, 

who fent him the diploma of Count of the empire of 

Raffia, with the title of Rymnikflci, and the order of 

St Andrew of the fir(l clafs. 

In the autumn of 3790, Prince Potemkin wrote to 

Count Suworow, rcqueftfng a particular conference. 

The General, who conjedlured the objedl of it, fent 

him the following anfwer : “ The flotilla of row-boats 

will get poffieffion of the mouths of the Danube ; Tul- 

cia and ffaccia will fall into our power ; our troops, 

fupported by the veffiels, will take Ifmailow and Bralu- 

low, and make Tchiftow tremble.” He was perfe&ly 

right in his conjedlure : it was to concert with him 

meafures for the taking of Ifmailow that the Prince 

had requefted the conference. He did not, however, 

receive orders to undertake that defperate enterprife till 

the beginning of November, when he rapidly approach¬ 

ed towards the fortrefs. His army, by fea and land, 

confided of 23,000 men ; of whom one-half were Col- 

facs, and of thefe many were fick. The troops of the 

garrifon, which were under the orders of feven Sultans, 

amounted to 43,000 men, of whom nearly one-half 

were Janiffiaries ; the fortrefs was by much the ftrongeft 

of any on the Turkifh frontier : it was under the com¬ 

mand of an old warrior, • who had twice refufed the 

dignity of Grand Viiier, and had difplayed againfl the 

Auftrians confutable abilities, as wrell as the mofl in¬ 

trepid courage ; and the Grand Seignior had publilhed 

a firman, forbidding the garrifon, on pain of death 

without trial, to furrender on any terms whatever. 

Potemkin, knowing that Suworow had with him no 

battering cannon, and dreading the confequences of a 

repulfe, wrote to the General, that if he was not cer¬ 

tain of fuccefs, lie would do well not to rifle an aflault. 

The laconic reply was ; “ My plan is fixed. The Ruf¬ 

fian army lias already been twice at the gates of Ifmai¬ 

low ; and it would be (hameful to retreat from them the 

third time without entering the place.” To fpare the 

effiufion of blood, however, if poffible, he fent a note 

to the Scrafkier who commanded in Ifmailow7, to affure 

him, upon Count Suworow’s word of honour, that if 

he did not hang out a white flag that very day, the 

place would he taken by aflault, and all the garrifon 

put to the fword. The Seiafkier returned no anfwer 

to the note ; but another commander wras pleafed to 

fay, that “ The Danube would ceafe to flow, or the 

heavens bow down to the earth, before Ifmailow would 

furrender to the Ruffians!” 
Having concerted with the Admiral proper meafures 

for the aflault, Suworow paffied the night wuth fome 

officers of his fuite, in impatient vigilance for the ap¬ 

pointed hour when the fignals were to be given. Theie 

were the firing of a mufket’at three, four, and five in 

the morning, when the army ruflied upon the place ; 

and not with (landing the defperate oppofition of the 

Turks, the- depth-of the moat, and the height of the 
ramparts, 
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Suworow. ramparts, they were completely matters of Ifmailow by 

' four o’clock P. M. In this one dreadful day the Ot¬ 

tomans loft 33,000 men killed or dangeroufly wounded ; 

j 0,000 who were taken prifoners ; befides 6000 women 

and children, and 2000 Chriftians of Moldavia, who fell 

in the general maflacre. The place W3S given up to 

plunder for three days, according to agreement with 

the army before the aflault; but we have authority to 

lay, that no perfon was murdered in cold blood, who 

did not prefer his property to his life. 
The Ruffians found in Unailow 232 pieces of can¬ 

non, many large and fmall magazines of gunpowder, an 

immenfe quantity of bombs and balls, 345 ftandards? al- 

moft all ftamed with blood, provifions tor the Turkifh 

army for fix months, and about io,oco horfes, of which 

many were extremely beautiful. Suworow, who was 

inaccefiible to any views of private interefl, did not ap¬ 

propriate to 1 limit If a tingle article, not fo much as a 

horie ; but having, according to his cullom, rendered 

folenin thanks to God for his victory, wrote to Prince 

Potemkin the following Spartan letter : “ The Ruffian 

colours wave on the ramparts of Ifmailow.” 
Peace being concluded with the Turks in December 

1791, no political events occurred from that period to 

call forth the military talents of Suworow till 1794. 

In the beginning of that year mutinies having broken 

out among the Polifh troops in the fervice of Ruffia, 

and the Emprefs, with her two potent allies, having di- 

gefted the plan for the partition of Poland, Count Su¬ 

worow received orders, in the month of May, to pro¬ 

ceed, by forced marches, into Red Ruffia, with a corps 

of 15,000 men, and to difarm all the Polifh troops in 

that province. This fervice he performed without the 

tftufion of blood, difarming in lefs than a fortnight 

£000 men, difperfed over a country of 150 miles in cir¬ 

cuit. Soon afterwards he was ordered to march into 

the interior of Poland ; the King of Prulfia having been 

obliged to raife the fiege of Warfaw, and the Emprefs 

perceiving that more vigorous meafures than had hither¬ 

to been purfued, were neceffary to accomplifh her de- 

figns. 
To give a detailed account of his route to Warfaw, 

would be to write the liiftory of the Polifh war, and 

not the memoirs of Count Suworow. It has been rafh- 

ly fuppofed, that he had to contend only with raw 

troops, commanded by inexperienced leaders, who were 

not cordially united among themfelves ; but the fa<ft is 

otherwife, and Suworow never difplayed greater refource 

in the day of danger, than in the numerous battles and 

fkirmifhes in which he was engaged on his march to the 
capital of Poland. At laft, after furmounting every ob- 

ftacle, he fat down, on the 22d of Odlober, before Pra- 

ga, a ftrongly fortified fuburb of Warfaw, defended by 
a formidable artillery, and a garrifon of 30,000 men, 

rendered defperate by their fituation. The Ruifian ar¬ 

my exceeded not 22,000; and with that comparative¬ 

ly fmall force he* refolved to ftorm Praga, as he had 

ftormed Ifmail. Having erefted fome batteries to de¬ 

ceive the garrifon into a belief that they were to be re¬ 

gularly befieged, he concerted with the other Generals 

the mode of aflault; and when every thing was ready, 

be gave his orders in thefe words: “ Storm, and take 

the batteries, and cut down all who refift; but fpare 

the inhabitants, unarmed perfons, and all who fhall alk 
for quarter.” 
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There are but few examples of a military operation Suworow. 

fo boldly conceived, fo fkilfully performed, or fo impor- ~ 

taut in its confequences, as the taking of Praga. The 

aflault was made at once in feven different places at five 

in the morning ; and at nine the Ruffians were matters 

of the place, having penetrated by pure force a triple 

entrenchment. Of the Poles 13,000 lay dead on the 

field of battle, one third of whom were the flower of 

the youth of Warfaw; above 2000 were drowned in 

the Viftula ; and 14,680 wTere taken prifoners, of whom 

8000 were difarmed and immediately fct at liberty, and 

the remainder the next day. We mention thefe cir- 

cumftnnccs, becaufe they completely refute the tales of 

thofe Jacobin fcribblers, who have fo ftrenuoufly en¬ 

deavoured to tarnifh the laurels of the Ruflian hero, by 

reprefenting him as having ordered a general maflacre 

of men, women, and children. The artillery taken from 

the enemy coniilled of 104 pieces of cannon and mor¬ 

tars, chiefly of large calibre. The Ruffians had 580 

men killed, of whom eight were fuperior and ftafF offi¬ 

cers, and 900 wounded, of whom 23 were officers. 

Soon after the ftorming of Praga, Warfaw capitula¬ 

ted, and Suworow was received into the city by the 

magiftrates in a body, and in their ceremonial habits. 

When the prefident prefented to him the keys of the 

city, he prefled them to his lips, and then, holding them 

up towards heaven, he faid, “ Almighty God, I ren¬ 

der thee thanks, that I have not been compelled to pur- 

chafe the keys of this place as dear as.” Turn¬ 

ing his face towards Praga, his voice failed him, and 

his cheeks were inflantly bathed with tears. As he 

rode through the ftreets. the windows were filled with 

fpedfators, who were delighted with the return of or¬ 

der, and the aflurance of peace ; and the air refounded 

with the exulting exclamations of “ Long live Catha¬ 

rine ! Long live Suworow !” 
Thus did Count Suworow, in the com fe of a very 

few months, overturn the kingdom and republic of Po¬ 

land. It is not our bufmefs, in this article, to decide 

on the juftice of the caufe in which he was embarked. 

Of the Polifh revolution, which gave rife to the war 

that fubverted the republic, and fwept it from the num¬ 

ber of fovereign dates, the reader will find fome account 

under the title Poland in the Encyclopedia ; but it is 

here proper to acknowledge, that we do not now think 

fo favourably, as when we wrote that article, of the 

views and principles of thofe who framed the confuta¬ 

tion, which brought upon them the Ruffian and Pruf- 

fian arms. Subfequent events teem to have proved 

completely, that if Poland had not been conquered by 

the allied powers, it would foon have been involved, un¬ 

der Kolkiufko and his Jacobinical adherents, in all the 

horrors of revolutionary Prance ; and the unhappy king, 

inftead of being carried captive into Ruflia, would pro¬ 

bably have finiflied his courfe on a fcaffold. Suworow, 

who never concerned himfelf with the intrigues of 

courts, and exprefled on all occafions the moft fove¬ 

reign contempt of thofe Generals who affefted to pof- 

fefs the fecrets of ftatefmen, probably never enquired 

into the final objedl of the war, but thought it his du¬ 

ty to execute, in his own fphere, the orders of his Im¬ 

perial miftrefs. So fenfible was Catharine of the pro¬ 

priety of this condudt, and of the zeal and abilities 

which he had difplayed in the Popifli campaign, that 

immediately oa receiving accounts of the ftorming of 
4M2 Eraga? 
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Suworow. Praga and the fubmiflion of Warfaw, Hie announced ing fix fe£t, 

¥ to him, in a letter written with her own hand, his well- 

earned advancement to the rank of Field-marfhal Ge¬ 

neral. Nor did her munificence ftop there ; file load¬ 

ed him with jewels, and prefented him with an eftate of 

7000 peafants, in the diftrid of Kubin, which had been 

the feene of his firft battle in the courfe of the cam¬ 
paign. 

From the fubjugation of Poland we hear little more 

of Field-marfhal Suworow till he entered upon his glo¬ 
rious career in Italy. He is Paid, indeed, to have given 

offence to the prefent Emperor foon after his acceflion 

to the throne, by affording prote&ion to fome merito¬ 

rious officers, whom his Majefty had in an arbitrary 

manner difmi/fed from his fervice ; but that offence was 
overlooked, and Suworow called again into a&ion, when 
Paul joined the coalition againft France. 

Of the exploits of the Field-marfhal in Italy, where, 

to ufe his own words, he deftroyed armies and overturn¬ 

ed fiates, we have given a full account under the title 

Revolution in this Supplement. In his former cam¬ 

paigns, the wifdom of his meafures, the diftribution of 

his forces, the undaunted chara&er of his operations, 

and the progreffive continuance of his fucceffes, furnifh 

proofs of the fuperiority of his talents hardly to be pa¬ 

ralleled in the annals of modern war; but, animated by 

the noblenefs of his caufe, and confiding, as he faid, in 

the God of battles, he feems in his laft campaign to 

have furpaffed himfelf. It would appear, however, that 

his own Sovereign thought otherwife ; and if he did, he 

was certainly as fingular in that opinion as he is faid to 

have been in many others. Confidering the Field-mar¬ 

fhal as the conqueror of Italy, he had indeed created 

him a Prince by the fiyle and title of Prince Suworow- 

Italijki; but how did he receive him, when he returned 

into the Ruffian dominions at the head of his veteran 
and victorious bands ? 

Though the old warrior thought himfelf almoft be¬ 
trayed at the end of the campaign by the crooked po¬ 

licy of the court of Vienna, he doubtlefs hoped to be 

received at the Court of St Peterfburgh, if not with 

triumphal arches, at leaf! with the moft public teftimo- 

nies of his Sovereign’s approbation. It is faid that he 

expected to be feat back at the head of a large army, 

with full powers to act as he fhould judge proper for 

brmging the war to a happy termination, and refloring 

peace and order to Europe ; and he certainly expreffed, 

in letters to different correfpondents, his earnefl wifh to 

conclude his military career with contributing to the 

-accomplifhment of fo defirable an object. What then 

muft have been bis difappointment, when the Ruffian 

s u w 
. and full chefted.. His countenance was Suworow, 

flern ; but among his friends his manners were pleafant,'- —v~—J 

and his difpofitions were kind. His temper was na- 

turally violent ; but that violence he conftantly Jabour- 

ed to moderate, though he was never able completely* 

to extinguifii it. According to M. Anthirig, an effer- 

vefeent fpirit of impatience predominated in his cha¬ 

racter; and it perhaps never happened (fays that au¬ 

thor) that the execution of his orders equalled the rapi¬ 

dity of his wifhes. Though he difliked all public en¬ 

tertainments, yet when circumflances led him to any of 

them, he appeared to partake, and endeavoured to pro¬ 

mote, the general pleaf’ure. Sometimes he condefcend- 

ed even to dance and play at cards, though very rarely, 

and merely that he might not interrupt the etiquette 

of public manners, to which, when not in the field, he 

was very attentive. In the field he may be faid to have 

fpent the whole of his life from the period at which he 
firft joined the army in the feven years war ; for during 

the time that he was not engaged in acftual warfare, 

and that time, taken altogether, did not exceed twelve 

years, he was always placed at the head of armies fta- 

tioned on the frontier of fome enemy’s country. He 

was therefore a mere warrior, and as fuch had no fixed 

habitation With refpeeft to his table and lodging, he 

contented himfelf with whatever he found, requiring 

nothing hut what abfolute neceffity demands, and what 

might be tranfported with eafe from one place to an¬ 

other. Frequently he caufed the vvindow-fafhes to be 

taken away, and fometimes the door*: faying, on the 

fermer occafion, that he was not cold ; and, on the lat¬ 

ter, that he was not afraid. His couch confifted ofa 

heap of frefh hay fufficiently elevated, and fcattered in¬ 

to confiderable breadth, with a white fheet fpread over 

it, with a cufhion for his pillow, and with a cloak for 

his coverlid. He has been reprefented as dirty (c) ; 

but the reprefentation is falfe. M. Anthing afferts, that 

he was clean in his perfon, and that, when not on ac¬ 

tual fervice, he wafhed himfelf frequently during the 

courfe of the day. It is among the fingular, though 

unimportant circumftances of his life (fays the fame au¬ 
thor), that, for the laft twenty years, he had not made 

ufe of a looking-glais, or incumbered his perfon with 
either watch or money. 

He was fincerely religious ; took every opportunity 

of attending the offices of public devotion ; and has 

been known, on Sundays and feftivals, to deliver lec¬ 

tures on piety to thofe whom duty called to attend on 

him. We are told by an anonymous writer, in a mif- 

cellany not very forward to praife fuch men >as Suwo¬ 

row, or indeed to praife piety in men of any description. -p . rr---*9 IUVV> inuccu 10 prane piety in men or any cieicription, 
Emperor would not fee him, and pofitively forbad his that chancing one evening to overhear a captain abridge 

appearance at court ? To the raeflenger. who brought the prayer which his duty required him to repeat at the 
ihe order., the Field-marfhal crave a n„rfe ef guard> the Field-marfhal called out to him, “Thou 

unconfcionable, abominable, impious man, thou wouldft 

cheat Heaven! Thou wouldft, no doubt, cheat like- 

ihe order., the Field-marfiial gave a purfe of money, 

turned his carriage another way, and drove to a wooden 

home, at a diftance from the court, and from his former 

friends, “ where burft his mighty heart 5” and the con¬ 

queror of the Turks, the Poles, and the French republi¬ 
cans, died, almoft unattended, on the 18th of May 1800. 

The fovereign, who thus difgraced him at the end of 
his life, gave him a magnificent funeral! 

In his perfon Suworow was tall, confiderably exceed- 

wife the Emprefs and me ! I fhall difmifs thee.” His 

regard for facred things is indeed very apparent in the 

elegant letter which, on the ift of O&ober 1795, he 

wrote to Charette, the hero of Vendee, whom he con¬ 

gratulates upon taking up arms to reftore the temples 

of the God of his fathers. Alluding to this trait of 

his 

(c) By the anonymous author of the life of Catharine II, 
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Suworow his characler, and to his deteftation of Jacobinifm under couver, when there, faw feveral of them in very ftately ,Sy’l"ton-l 

I! every form, a late writer in a moft refpeftable mlfcella- attitudes, fwimming on the water; and, when flying, 
Swan. nv has well charaderifed him as the dlfcovering the under part of their wings and breaits 

■v“-' 3 . to be white. Black fwans were likewiie ieen in New 
“ Foe to religion’s foe ; of Ruflia’s throne Holland by Governor Philips, Captain White, and by 

The prop, til’ avenger, and the pride in one 5 a Dutch navigator, fo long ago as in 1697. Cover- 
Whofe conquering arms, in bold defiance hurl d, nor ph;i;ps defcribes the black fwan as a very noble 

Crufhed the rude monftcf of the weltern world. bird, larger than the common fwan, and equally beau- 

We have already, when we thought not that we tiful in form. Mr White indeed fays, that its fize is 

fhould fo foon be called upon to write his life, obferved, not quite equal to that of the European fwan ; but 

that lie was a fcholar, a man of fcience, and a poet, both thefe authors agree with Captain Vancouver m 

M. Anthing aiTures us, that from liis eariieft years he mentioning fome white feathers in its wings, 
was enamoured of the fciences, and improved hiinfelf in SWINTON (John), a very celebrated Englilh an- 

them ; but that as the military fcience was the foie ob- tiquary, was a native of the county of Chefter, the foil 

it-a of his regard, tliofe authors of every nation who of John Swinton of Bexton in that county, gent. He 
inveftigate, illuftrate, or improve it, engroffed his lite- was born in 1703. The circumftances of his parents Bkg. Dia . 

rary leifure. Hence Cornelius Nepos was with him a were probably not affluent, as he was entered at Ox- 

favourite claflic ; and he ead, with great avidity and ford in the rank of a fervitor at Wadham college. This 

attention, the hiftories of Montecuculi and Turenne. was in October 1719- ft may be prefumed that lie 
Csefar, however, and Charles XII. (fays the fame an- recommended himfelf in that fociety by his talents and 

thor) were the heroes whom he moft admired, and behaviour, as on June 30. 17 *3 he was defied a fcholar 

whofe a&ivity and courage became the favourite objetts on a Chelhire foundation in the college. In tjie De- 
of his imitation. cember following, lie took his ftrft degree in arts. Be- 

With refpeft to his moral chara&er, we have every fore he became mailer of arts (which was on December 

reafon to believe that he was a man of the moft incor- 1. 1726)1 he had chofen the church for his profefflon, 

ruptible probity, immoveable in his purpofes, and in- and was ordained deacon by the bilhop of Oxford, May 

violable in his promifes; that the cruelties of which lie 30. 1725 ; and was afterwards admitted to prieft’s or- 

has been accufed were the cruelties of Potemkin, and ders on May 28. 1727. He was not long without 

that by thofe who knew him he was confidered as a fome preferment, being admitted to the rectory of bt 

man of unqueftionable humanity. The love of his Peter le Bailey in Oxford (a living in the gift of the 

country, and the ambition to contend in arms for its crown), under a fequeftration, and inftituted to it m 

glory, were the predominant pallion3 of his aftivc life; February 1728. In June the fame year, he was elett- 

and to them, like the ancient Romans, he facrificed ed a fellow of his college ; but, defirous probably to 

every inferior fentiment, and confecrated, without re- take a wider view of the world, lie accepted, not long 

ferve, all the powers of his body and mind. His mili- after, the appointment of chaplain to the Englilh fac¬ 

tary career was one long and uniform courfe of fuceefs tory at Leghorn, to which he had been chofen. In 

and triumph, produced by his enterprifing courage and this fituation he did not long enjoy liis health ; and 

extraordinary prefence of mind ; by his perfonal intre- leaving it on that account, he was at Florence in April 

pidity and promptitude of execution ; by the rapid and 1733, where he attended Mr Coleman, the Englilh en- 

unparalleled movements of his armies ; and by their per- voy, in his laft moments. Mr Swinton returned thro' 

feft afliirance of viftory when fighting under his ban- Venice and Vienna ; and, in company with fome Eng- 

• Secret ners. I know not, fays a writer *, by no means partial liffl gentlemen of fortune, vifited Prefflurgh in Hunga- 

Memoirs of to him or to the caufe for which lie laft fought, whe- ry, and was prefent at one of their alfemliliYs. 
tie Court of ther Suworow was invincible ; but it is certain that he It is poffible that he bad not quitted England 111 the 
St Peterf- died unconquered. No general can boaft of having fummer of 1730, for lie was elected a fellow of the 

*** * beaten Suworow ; and very few, like him, have carried Royal Society ill June that year, and admitted about 

that reputation to the grave, after having, like him, wa- three months later It was probably while he was a- 

ged war for the fpace of fourty years, fometimes againft broad that he was admitted into fome foreign focieties ; 

the moft barbarous people, and fometimes againft the namely, the academy degli Apnhjli at Florence, and the 

moft civilized nations. Such was Alexander Befilovitch Etrufcan Academy of Cortona. On Ins return, he teems 

Count Suworow. In the year 1774 he married a daugh- to have taken up Ins abode at Oxford, where he relided 

ter of the General Prince Iwan Proforowlki, by whom he all the latter part of liis life, and was for many years 

had two children, now living : Natalia, married to Ge- chaplain to the gaol in that city. It many be prefumed 

xieral Count Nicolai Zubow ; and Arcadius Count Su- that he married in 1743 ; it was then, at leaft, that he 

worow, a youth of great promife, who accompanied his gave up his fellowfhip. In 1759 he became bachelor 

father in his unparalleled march from Italy to Switzer- at divinity : in 1767, he was elected Cnjlos Arch\vorum% 
jan4 or keeper of the univeriity records : and, on April 4. 

SWALLOW’s-Tail, in fortification, is a Angle 1777, he died ; leaving no children. His wife furvived 

tenaille, which is narrower towards the place than to- till 1784* and both were buried, with a very fhort and 
wards the country. plain infcrlption, in the chapel of Wadham college. 

SWAN (See Anas, Encycl.). It is now afeertain- It remains to take notice ot the moft important mo* 

ed, beyond the poffibility of doubt, that there are Hack numents of a literary man’s life, his publications. Thefe 

fwans, of equal fize, and the fame habitudes, with the were numerous and learned, but not of great magni- 

common white fwan of this ifland. Thefe fowls have tude. He publifhed, 1. “ De Linguae Etruria; Regali* 

been fee 11 chiefly in New Holland \ and Captain Van- vernacula JDiffertatio/* 4to, 19 pages, Oxon, 173H. 
2%A 
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2. u A critical effay concerning the words Aarx^v and 

Aatfioviovy occafioned by two late inquiries into the mean¬ 
ing of the demoniacs in the New Teftament,” 8vo, 

London, 1739. 3. “ De prifcis Romanorum literis 
differtatio,” 4to, 20 pages, Oxon, 1746. 4. “ De Pri- 

mogenio Etrufcorum Alprialxto, differtatio,” Oxon, 

1746. 5. “ Infcriptiones Citiefe : five in binas Infcrip- 

tionts Pluxnieias, inter rudera Citii nuper repertas, con- 

je&urae. Accedit de nummis quibufdam Samaritanis 

et Phceniciis, vel iufolitam prae fe literaturam ferentibus, 

vel in lucem ha&enus non editis, differtatio,” 4to, 87 

pages, Oxon, 1750. 6. “ Infcriptiones Citieae : five 

in binas alias Infcriptiones Phcenicias, inter rudera Citii 

nuper repertas, conjeClune,” qto, 19 pages. 7. u De 

nummis quibufdam Samaritanis et Phoenicia, vel infoli- 

tam prae fe literaturam ferentibus, vel in lucem hade- 

nus non editis, diffeitatio fecunda,” 4to, 36 pages. 8. 

“ Metilia : five de quinario Gentis Metilias, e nummis 

vetuftis caeteroquin minimum notae, differtatio,” qto, 22 

pages, Oxon, 1750. 9. Several differtations publifhed 

in the Pliilofophical Tranfadions of the Royal Society. 

As, “ A differtation upon a Parthian Coin ; with cha- 

raders on the reverfe rcfembling thofe of the Palmy¬ 

renes,vol. xlix. p. 593. “ Some remarks on a Par¬ 

thian Coin, with a Greek and Parthian legend, never be¬ 

fore publifhed,” vol. 1. p. 16. “A dillertation upon 

the Phoenician numeral charaders anciently ufcd at Si- 

don, vol. 1. p. 791. “ In nummum Parthicum hade- 

nus ineditum conjeClurae,” vol. li. p. 683. u A differ- 

tation upon a Samnite Denarius, never before publifli- 

ed,” vol. lii. p. 28. “ An account of a fubasrated De¬ 

narius of the Plaetorian family, adorned with an Etruf- 

can infcription on the reverfe, never before publifhed or 

explained,” vol. lxii. p. 60. “ Obfervations upon five 

ancient Perfian Coins, (truck in Palefline or Phoenicia 

before the diffolution of the Perfian empire,” vol. lxii. 

p. 345. Other papers by him may be found in the ge¬ 

neral index to the Philosophical Tranfadions. 10. A 

part of the Ancient Univerfal Hiftory, contained in the 

fixth and feventh volumes of that great work. The 

particulars of this piece of literary hiftory were commu¬ 

nicated by Dr Johnfon to Mr Nichols, in a paper print¬ 

ed in the Gentleman’s Magazine for December 1784, 

p. 892. The original of that paper, which affords a 

ftrong proof of the fteady attachment of Johnfon to 

the interefts of literature, has been, according to his de¬ 

fire, depofited in the' Britifh Mufeum. The letter is as 

follows : 

“To Mr Nichols. 

“ The late learned Mr Swinton of Oxford having 

one day remarked,‘that one man, meaning, I fuppofe, 

no man but himfelf, could afiign all the parts of the 

Univerfal Hiftory to their proper authors, at the re- 

quell of Sir Robert Chambers, or of myfelf, gave the Swintoa. 

account which I now tranfmit to you in his own hand, 'V'— 

being willing, that of fo great a work the hiftory fhould 

be known, and that each writer fhould receive his due 
proportion of praife from pofterity. I recommend to 

you to preferve this fcrap of literary intelligence, in 

Mr Swinton’s own hand, or to depofite it in the Mu- 

fcum, that the veracity of the account may never be 

doubted.—I am, Sir, your inoft humble fervant, 

Dec. 6. 1784. Sam. Johnson.” 

The paper alluded to, befides fpecifying fome parts 

written by other perfons, afiigns the following divifions 
of the hiftory to Mr Swinton himfelf. “ The hiftory 

of the Carthagians, Numidians, Mauritanians, Gaetu- 

lians, Garamantes, Melano-Gsetulians, Nigritae, Cyre- 

naica, Marmarica, the Regio Syrtica, Turks, Tartars, 

and Moguls, Indians, and Chinefe, a dilTertation on the 

peopling of America, and one on the independency of 
the Arabs. 

In the year 1740, Mr Swinton was involved in a 

law fuit, in confequence of a letter he had publifhed. 

It appears from a paper of the time*, that a letter *TheC!j<m* 
frcm the Rev. Mr Swinton, highly reflecting on Mrpions,or 

George Baker, having fallen into the hands of the lat-^*"1"^ 

ter, the court of King’s Bench made the rule abfolute junci^Tth 
for an information againft Mr Swinton. Thefe two 1740. 
gentlemen were alfo engaged for fome time in a con- 

troverfy at Oxford ; which took its rife from a matter 

relative to Dr Thiftlethwaite, fome time warden of 

Wadham, which then attra&ed much attention. Mr 

Swinton had the manners, and fome of the peculiarities, 
often feen in very reclufe fcholars, which gave rife to 

many whimfical ftories. Among the reft, there is one 

mentioned by Mr Bofwell, in the Life of Johnfon, as 

having happened in the year 1754. Johnfon was then 

on a vifit in the univerfity of Oxford. u About this 

time (he fays) there had been an execution of two or 

three criminals at Oxford, on a Monday. Soon after¬ 

wards, one day at dinner, I was faying that Mr Swin¬ 

ton, the chaplain of the gaol, and alfo a frequent 

preacher before the univerfity, a learned man, but often 

thoughtlefs and abfent, preached the condemnation fer- 

mon on repentance, before the conviCls, on the prece¬ 
ding day, Sunday ; and that, in the clofe, he told his 

audience, that he fhould give them the remainder of 

what he had to fay on the fubjed the next Lord’s day. 

Upon which, one of onr company, a doClor of divinity, 

and a plain matter-of-faCl man, by way of offering an 
apology for Mr Swinton, gravely remarked, that he 

had probably preached the fame fermon before the uni¬ 

verfity. Yes, Sir (fays Johnfon); but the univerfity 

were not to be hanged the next morning ! 

TACQUET 
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Tacquet T-ACQUET ( Andrew), a Jefuit of Antwerp, who 
II -1 died in 1660. He was a mod laborious and volumi- 

Taiinmg. nous wrjter ;n mathematics. His works were collefted, 

*“ v ' and printed at Antwerp, in one large volume in folio, 

l6TALLOW-Tree. See Croton (Encycl), where, 

however, we have fallen into a mi hake, which it is here 

our duty to corre&. We learn from Sir George Staun¬ 

ton, that the candles made of the vegetable tallow are 

firmer than thofe made of animal tallow, and free from 

all offer* five fmcll, contrary to what was rafhly faid in 

the article referred to. They are not, however, equal 

to thofe of wax or fpermaceti ; but the latter of thefe 

fubdances is not within th<* reach of the Cliinefe, and 

the art of blanching the former is little known to them. 

The tallow tree is faid to have been tranfplanted to 

Carolina, and to flourifti there as well as in China. 
TALOOK, an Arabic word, which iigniiies lite¬ 

rally attachment, conne&ion, dependence. In Bengal, 
however, where it occurs perpetually in the enumera¬ 

tion of the dihrids, and fubdiviiions of that province 

contained in the inftitutes of Akber, it fignifies a te¬ 

nure of land. Hence the talook of Cafhinat, the talook 

of Meheys the headman, the talook of Ahmed Khan, 
&c. See A Differ tation concerning the Landed Property 

of Bengal, by Sir Charles Roufe Boughton. 
TALOOKDAR, the poffeffor of a talook. 

TALOOKDARY, tenure of a talookdar. 

TALUS, or Talud, in architeaure, the inclination 

or dope of a work ; as of the outfide of a wall, when its 

thicknefs is ditniniftied by degrees, as it rifes in height, 

to make it the firmer. 
Talus, in fortification, means alfo the dope of a 

work, whether of earth or mafonry. 
TAMASCAL, the name given in California to a 

kind of fand-bath employed by* the natives in the cure 

of the venereal difeafe. It is prepared by fcooping a 

trench in the fand, two feet wide, one foot deep, and 

of a length proportioned to the dze of the patient; a 

fire is then made through the whole extent ot it, as 

well as upon the fand which was dug out of the hollow. 
When the whole is thoroughly heated, the fire is re¬ 

moved, and the fand birred about, that the warmth 

may be equally diffufed. The fick perfon is then drip¬ 

ped, laid down in the trench, and covered up to Ins 

chin with heated fand. In this pofition a very profufe 

fweat foon breaks out, which gradually dimimfhes ac¬ 

cording as the fand cools. The patient then rifes and 

bathes in the fea, or the nearefi river. This procefs is 

repeated till a complete cure is obtained. While the 

patient is undergoing the operation of the tamafeal, he 

drinks a confiderable quantity of a warm fudorific, pre¬ 

pared by the deco&ion of certain herbs, chiefly of the 

fhrub called by the Spaniards Gouvernante, which 

fee in this Supplement. 

TAN is a fubftance found in moil vegetables, which 

not having hitherto been refolved into component parts, 

is therefore coniidered as fimple. See Vegetable and 

Animal Substances in this Supph 
TANNING is an art, of which a full account, ac¬ 

cording to the general pradice in London and its vici¬ 

nity, has been given under the proper title in the £n+ 

cyclopedia. But fince that article was written, the fu- Tanaing. 

perior knowledge which has been obtained of the tan- - * 

ning principal, as well as of the compofition of the 

fkins of animals (See Vegetable and Animal Substances, 

Snppl.), has fuggefted to fcientific artifis various me¬ 

thods of (liorteniiig the procefs by which lefather is ma¬ 

nufactured. M. Seguin is faid to have thrown much 

light upon the art of the tanner as it is praClifed in 

France; and in 179 t; Mr William Defmond obtained 

a patent for praCtifmg Seguin’s method in England. 

He obtains the tanning principle by digefting oak bark, 

or other proper material, in cold water, in an apparatus 

nearly fimilar to that nfed in the faltpetre works. That 

is to fay, the water which has remained upon the pow¬ 

dered bark for a certain time, in one veiTel, is drawn off 

by a cock, and poured upon frefh tan. This is again 

to be drawn off, and poured upon other frefh tan ; and 

in this way the procefs is to be continued to the fifth 

veffel. The liquor is then highly coloured, and marks, 

as Mr Defmond fays, from fix to eight degrees on the* 

hydrometer for falts. He calls this the tanning lixi¬ 

vium. The criterion to diftinguifh its prefence is, that 

it precipitates glue from its aqueous folution, and is alfo 

ufefnl to examine how far other vegetable fubflances, 

a3 well as oak bark, may be fuitahle to the purpofe cf 

tanning. The flrong tanning liquor is to be kept by 

itfelf. It is found by trials with the glue, that the 

tanning principle cf the firfl digefter which receives the 

clear water, is, of courfe, firil exhaufted. But the 

fame tan will (till give a certain portion of the aftrin-* 

gent principle, or gallic lixivium, to water. The pre¬ 

fence of this principle is afeertained by its finking a 

black colour when added to a fmall quantity of the fo-* 

lution of vitriol of iron or green copperas. As foon as 

the water from the digefler ceafes to exhibit this fign,' 

the tan is exhaufted, and muft be replaced with new. 

The gallic lixivium is referved for the purpofe of taking 

the hair off from hides. 
Strong hides, after wafiling, cleaning, and fiefhing, 

in the ufual way, are to be immerfed for two or three 

days in a mixture of gallic lixivium and one thoufandth 

part by meafure of denfe vitriolic acid. By this means 

the hair is detached from the hides, fo that it may be 

feraped off with a round knife. When fwelling or rai- 

fing is required, the hides are to be immerfed for ten 

or twelve hours in another vat filled with water and one 

five-hundredth part of the fame vitriolic acid. The 

hides being then repeatedly wafhed and dreffed, are 

ready for tanning; for which purpofe they are to be 

immerfed for fome hours in a weak tanning lixivium of 

only one or two degrees; to obtain which, the latter 

portions of the infufions are fet apart ; or elfe fome of 

that which has been partly exhaufted by ufe in tanning. 

The hides are then to be put into a ftronger lixivium, 

where in a few days they will be brought to the fame 

degree of faturation with the liquor in which they are 

immerfed. The flrength of the liquor will by this 

means be confiderably diminifhed, andmuft therefore be 

renewed. When the hides are by this means complete¬ 

ly faturated, that is to fay, perfe&ly tanned, they are 

to be removed, and (lowly dried in the fhade. 

Calf (Ivins, goat (kins, and the like, are to be deeped 
in 
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g, in lime-water after the ufuai fieftring and wafhing. Thefe 

are to remain in the lime water, which contains more 

lime than it can difiolve, and requires to be ftirred feveral 

times a-day. After two or three days, tlie ikins are to be 

removed, and perft&ly cleared of their lime by wafhing 

and prefling 'in water. The tanning procefs is then to 

be acccmplifhed in the fame manner as for the ftrong 

hides, but the lixivium muft be confiderably weaker. Mr 

Defmorid remarks, that lime is ufed inftead of the gallic 

lixivium for fuch hides as are required to have a clofe 

grain : becaufe the acid mixed with that lixivium al¬ 

ways fwells the Ikins more or lefs ; hut that it cannot 

with the fame convenience be ufed with thick fkins, on 
account of the confiderable labour required to clear 

them of the lime ; any part of which, if left, would 

render them harfh and liable to crack. He recom¬ 

mends, likewife, as the heft method to bring the whole 

iVrfacc of the hides in contatt with the lixivium, that 

they fliould be fufpended vertically in the fluid by means 

of tranfterfe rods or bars, at fuch a diftance as not to 

touch each other. By this praCHce much of the labour 

of turning and handling may be faved. 

Mr Dtfnsond concludes his fpecification, by obfer- 

ying, that in fome cafes it will be expedient to mix frefh 

tan with the lixivium ; and that various modifications 

of ftrength, and other1 circnmftances, will prefent tbeni- 

ielves to the operator. He affirms that, in addition to 

the great faving of time and labour in this method, the 

leather, being more completely tanned, will weigh 

heavier, wear better, and be lefs fufceptible of moiflure 

than leather tanned in the ufuai way ; that cords, ropes, 

and cables, made of hemp or fpeartery, impregnated 

with the tanning principle, will fupport much greater 

weights without breaking, be lefs liable to be worn out 

by friCHcn, and will run more fmoothly on pulleys; in- 

fomuch that, in his opinion, it will render the ufe of 

tar in many cafes, particularly in the rigging of (hips, 

unneceflary ; and, laftly, that it may be fubftitnted for 

the prefervation of animal food in ft cad of fait. 

Mr Nieholfon, from whofe Philofophical Journal we 
have taken this account of Mr Defmond's method of 

tanning, made fome very proper enquiries at one of the 

firft manufacturing houfes in the borough of South¬ 
wark, concerning its value. He was told by one of 

the partners, that the principle upon winch the new 

procefs is founded bad bten long known to them ; but 

th3t they preferred the o-d and flower method, becaufe 

the hides are found to feed and improve in their quality 

by remaining in the pit. He could gain no fatisfa&ory 

information of what is meant by this feeding and im¬ 

proving ; and, without taking upon us to decide be¬ 

tween the advantages peculiar to Defmond’s method 

and thofe of the common pra&ice, we cannot help fay¬ 

ing that this obje&ion of the tanner at Southwark ap¬ 

pears to us to be that of a man who either underftanda 

not the principles of his own art, or lias fome reafon 

for oppofing the progrefs of improvement, if it do not 
originate in his own houfe. 

BASS IE (Japses) modeller, whofe biftory is inti¬ 

mately conne&ed with a branch of the fine arts in Bri¬ 
tain, was born in the neighbourhood of Olafgow 

of otfeure parents : and began his life as a country 

ftone*mafon,. without the expectation of ever rifing 
higher. Going to Ghfgovv on a fair day, to enjoy 

himfelf with his companions, at the time when the 

Foulis s were attempting to eflablifh an academy for 
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the fine arts in that city, he faw their colle&ion of Taffie. 

paintings, and felt an irrefiftible impulfe to become a r‘ 

painter. He removed to Glafgow; and in the academy 

acquired a knowledge of drawing, which unfolded and 

.improved his natural tafte. He was frugal, induftrious, 

and perfevering ; but he was poor, and was under the 

neceflity of devoting himiVlf to ftone-cutting for his fup¬ 

port : not without the hopes that he might one day be 
a ftatnary if he could not be a painter. Reforting to 

Dublin for employment, he became known to Dr Quin, 

who was a mu ling himfelf in his leifure hours with en¬ 

deavouring to imitate the precious ftones in coloured 

pailes, and take accurate inipreflions of the engravings 
that were on them. 

# That art was known to the ancients ; and many fpe- 

cuncus from them are now in the cabinets of the curi¬ 

ous. It feems to have been loll in the middle ages; 

was revived in Italy under Leo X. and the Medici fa¬ 

mily at Florence •, became more perfect in France under 

the regency of the Duke of Orleans, by his labours and 

thofe of Homberg. By thofe whom they inftructed as 
afliftants in the laboratory it continued to be practifed 

in Paris, and was carried to Rome. Their art was 

kept a fecret, and their collections were fmall. It is 

owing to Quin and to Taflie that it has been carried to 

fuch high perfedion in Britain, and attraded the atten¬ 
tion of Europe. 

Dr Quin, in looking out for an afliftant, foon difeove- 
red Taflie to be one in whom he could place per fed con¬ 

fidence. He was endowed with fine tafte : lie was mo- 

deft and unaffnming : he was patient ; and pofleffed the 

liigheft integrity. I he Dodor committed his laboratory 

and experiments to his care. The aftociates were fully 

fuccefsful; and found themfelves able to imitate all the 

gems, and take accurate impreflions of the engravings. 

As the Dodor had followed the fuhject only for his 

amufement, when the difeovery was completed, he en¬ 

couraged Mr Taflie to repair to London, and to devote 

hiniftlf to the preparation and fale of thofe paftes as his 
profefiion. 

In 1766 he arrived in the Capital. But lie whs dif¬ 

fident and modeft to excefs ; very unfit to introduce 
himfelf to the attention of perfons of rank and of af¬ 

fluence : befides, the number of engraved gems in Bri¬ 

tain was fmall ; and thofe few were little noticed. He 

long flruggled under difficulties which would have dis¬ 

couraged any one who was not poffieffed of the greateft 

patience, and the warmeft attachment to the fuhject. 
Pie gradually emerged from obfeurity, obtained com¬ 

petence ; and what to him was much more, he was able 

to mci eafe his collection, and add higher degrees of per¬ 

fection to his art. His name foon became refptCted, 

and the firft cabinets in Europe were open for his ufe; 

and lie uniformly preferred the greateft attention to the 

exactnefs of the imitation and accuracy of the engra¬ 

ving, fo that many of his paftefe were fold on the Con¬ 

tinent by the fraudulent for real gems. His fine tafte 

led Him to be peculiarly careful of the impreflion ; and 

he uniformly deftroyed thofe with which he was in the 

leaft diflatisfied. The art has been practifed of late by 

others ; and many thoufands of paftes have been fold as 

Taffies, which he would have confidered as injurious 

to his fame. Of the fame of others he was not envious ; 

for he uniformly fpake with franknefs in praife of thofe 

who executed them well, though they were endeavour¬ 
ing to rival himfelf. 

To 
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To the ancient engravings lie added a numerous col¬ 

li ledlion of the molt eminent modern ones ; many of 
Teeth, 'which approach in excellence of vvorkmanfhip, if not in 

fimplicity of defign and chaftity of ex predion, to the 

mod celebrated of the aneient. Many years before he 

died he executed a commiffion for the late Emprefs of 

Ruffia, confiding of "about 15,000 different engravings 

(See Gem, Eneycl.). At his death, in *799* 
amounted to near 20,000 ; a colle&ion of engravings 

unequalled in the.world. Every lover of the line arts 

muff be fenfible of the advantage of it for improvement 

in knowledge and in taffe. The colle£liou of I1 eloix at 

Paris confided of 1800 articles; and that of Delui at 

Rome of 2500. 
For a number of years, Mr Tafiie pra&ifed the mo¬ 

delling of portaits in wax, which he afterwards mould¬ 

ed and cad in pade. By this, the exa& likenefs of 

many eminent men of the prefent age will be tranfmit- 

ted to poderity as accurately as thofe of the philolo- 

phers and great men have been by the ancient ffatuarics. 

In taking likeneffes he was, in general, uncommonly 

happy ; and it is remarkable, that lie believed there was 

a certain kind of infpiration (like that mentioned by 

the poets) neceflary to give him full iuccefs. The wri¬ 

ter of this article, in converting with him repeatedly 

on the fubjeft, always found him fully perfnaded of it. 

He mentioned many indances in which he had been di- 

re&ed by it j and even rome, in which, after he had la¬ 

boured in vain to realize his ideas on the wax, lie had 

been able, by a fudden flafn of imagination, to pleafe 

himfelf in the likenefs feveral days after he had lad feen 

the original. 
" He poffeffed alfo an uncommonly tine tade in archi- 

tedlure, and would have been eminent in that branch if 

he had followed it. 
In private life Mr Tafiie was univerfally edeemed for 

his uniform piety, and for the fimplicity, the modedy, 

and benevolence, that fhone in the whole of his chara&er. 
TASTELESS Earth (^/? The name given 

by Profeffor Trommfdorff to a new fimple earth, which 

he difeovered in the Saxon beryl. It is didinguifhed 

(he fays) from other earths by the following proper¬ 

ties : It is white, and totally iiifoluble in water. In 

a frefh date, when moidened with water, it is iome. 

what dudlile. In the fire it becomes tranfparent and 

very hard, fo as to fcratch glafs, but remains infipid 

and infoluble in water. The burnt earth diffolves very 

eafily in acids, and produces with them peculiar falts, 

which are entirely devoid of tade; and hence he gave it 

the name of (aflelefs earth. Fixed alkalies do not dif- 

folve this ea th either in the dry or in the wet way ; 

and it is equally infoluble with the carbonic acid and 

with caudic ammonia. It has a greater affinity to the 

oxalic than to other acids. Profeffor Trommfdorff in- 

forms us, that a full account of this earth, accompanied 

with an accurate defeription, by Dr Bernhardh of the 

fofiil in which it is found, will appear in the fird part 

of the eighth volume of his Journal of Pharmacy. 

TEpTH, of various forts of machines, as of mill 

wheels', &c. Thefe are often called cogs by the work¬ 

men; and by working in the pinions, rounds or trflrtdles, 

the wheels are made to turn one another. Mr Emerfon 

(in his Mechanics, prop. 25.) treats of the theory of 

teeth, and diews that they ought to have the figure of 

epicycloids-, for properly working in one another. 

Suppl. Vol. II. Part II. 
1 

TEKAWY, in Bengal, money advanced by govern- Tekawy 

ment to the proprietors or cultivators of land to affid H 

them under circumlt&nces of diltrefs. menr^fthe 
TELESCOPE, is an instrument which has been fo scaIe of 

completely deferibed in the Encyclopaedia, that it is in- Muiic. 

trod 1 iced into this place merely to notice an ingenious' 

fuggeilion of Mr Nicholfon’s for improving the achro¬ 

matic tclefcopc, by adding an artificial iris to the object 

glafs. Suppofe (lavs he) a brafs ring to furround the 

Qbjed end of the telefcope, and upon this let eight or 

more triangular flips of brafs be fixed, fo as to revolve 

on equi ditiant pins pafiing through each triangle near 

one of its corners. If the triangles be flided inwards 

upon each other, it may readily be apprehended that 

they will clofe the aperture ; and if they be all made to 

revolve or Hide backwards alike, it is clear that their 

edges will leave an odagonal aperture, greater or lefs 

according to circnmdances. The equable motion of 

all the triangles may be produced either by pinions and 

one concave toothed wheel, or by what is called fnail- 

work. Another kind of iris, more compad, nfay be 

made, by caufing thin tlafiic flips of brafs to Hide along 

parallel to the lube, and be conducted each through a 

Hit in a brafs cap which ffisll lead them acrofs the aper¬ 

ture in a radial dirc&ion. It is probable alfo that the 

artift, who fhall carry thefe hints into cffe&, may alfo 

think of feveral other methods. 

This thought occurred to the author, from contem¬ 

plating the contra&ion and dilatation of the iris of the 

eye, according as we look at an object more or lefs lumi, 

nous. Thefe variations are fo great, that in the obfer- 

vable variations of the human eye, the aperture is thirty- 

times as large at one time as at another, whilfl in the 

cat the proportion is greater than a hundred to one.' 

TEMPERAMENT of the scale of Music.introduc- 
When the confederate render reflects on the large and(tiai?. 

almoft nuniberlefs differtations on this fubjeft, by the 

moff eminent philofophers, mathematicians,, and artifts,. 

botli of ancient and modern times, and the important 

points which divided, and ftill divide, their qpiniqns, 

he will not furely expeft, in a Work like oyr’s, the de- 

cifion of a queffion which has hitherto eluded their re- 

fearches. He will rather be difpofed, perhaps, to won- 

der how a fubjedl of this nature ever acquired fnch im¬ 

portance in the minds of perfons of acknowledged ta¬ 

lents (for furely no perfon will refufe th)§ claim to. Py¬ 

thagoras, to Ariftotle, Euclid, Ptolemy, Galileo, Wallis^. 

Euler, and many others, who have written elaborate 

treatifes on the fubjedt); and his furprife will increaffi, 

when he knows that the treatifes on the fcale of mufic 

are as numerous and voluminous in China, without any 

appearance of their being borrowed from the ingenious 
and fpeculative Greeks. 

The ingenious, in all cultivated nations, have remark¬ 
ed the great influence of muiic ; and they found no dif-* 

ficulty in perfuadfng the nations that it was a gift of 

the gods. Apollo and his facred choir are perhaps the , 

moft refpe&able inhabitants of the mythological heavens 

of the Greeks. Therefore all nations have confidered 

mufic as a proper part of their religious worfhip. We 

doubt not but that they found it tit for exciting or 

fupporting thofe emotions and fentiments which were 

fuited to adoration, thanks, or petition. Nor would the 

Greeks have admitted mufic into their ferious dramas, 

if they had not perceived that it heightened the effedt. 

4 N The 
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^Tempera- The fame experience made them employ it as an aid to 

military entlmfiafm ; and it is recorded as one of the 

Mufic. tefpedlable accomplifhments of Epaininondas, that lie 
had the inufical inftrudrions of the firft mafteps, and.was 

eminent as a performer. 
Thus was the fludy of mufic ennobled, and recom¬ 

mended to the attention of the great eft philofophers.. 
•Its cultivation was held an objedl of national concern, 

and its profdTora were not allowed to corrupt it in or¬ 

der to gratify the faftidious tafte of the luxurious or 

the fenfualift, who fought from it nothing but amufe- 

ment. But its,influence was not confined to thefe pub¬ 

lic purpofes; and, while the men of fpeculation found 

in mufic an inexhaudible fund of employment for their 
genius and penetration, and .their poets felt its aid in 

their cpmpofitions, it was hailed by perfons.of all ranks 

ns the foother of the cares and anxieties, and fweetener 

of the labours of life. 0 Phoebe decus !—lalorum dulce 

ienimen. Poor Ovid, the vidlim .of what remained qf 

good in the cold heart of Odlavius, found its balm. 

Exul eram (fays he) : requicfque tnihi, nen fama petit a ejl. 

Mens intent a futs neforet ufque malts. 

Hoc ejl cur contet vinBus quoque compede fojfor, 

Induc'd! ftitmero cum grave moliit opus. 

Cantet et mnitens limofa pronus arena 
Adverfo tardam qui trahit atnne rat cm, 

pulque feretis par iter lent os ad peltorp remos, 

I\i numerum pulfa hrachia verfat aqua. 

Fejfus ut incubuit baculo, faxove refedit 

Pajlor ; arundineo carmine mulcet oves. 

Cantatitis pariter, painter data penfa trahentis 

Fallitur ancifla, deeipiturque labor. 

It is .cln'pfly in this humble department of mufical in¬ 
fluence that we propofe at prefent to lend our aid. 

What has been faid in the article Music, EncycL is 

fuflicient for informing the reader of what is received 

as the fcale of mufic, and the inequality of its different 

fteps, the tones major and minor, femitone, comma, Scc. 

We fhall only obferve, that what is there delivered on 

temperament by M. d’Alembert, after Rameau, bears 

the evident mark of uncertainty or want of confidence 

in the principle adopted as the rule of temperament ; 

and we have learned, fince the printing of that article, 

that the inftm&ions there delivered have not that per- 

fpicuity and precision that are neceffary for enabling a 

perfon to execute the temperament recommended by 

Rameau ; that is, to tune a keyed inilrument with cer¬ 

tainty, according to that fyftcm or conflrudlion of the 

fcale. 
If fuch be the cafe, we are in fo.me meafure difap- 

pointed ; becaufe we feledled that .treatife of D*Alem¬ 

bert as the performance of a man of great eminence as 

a mathematician and philofopher, aiming at public in- 

ftrudlion more than his own fame, by this elementary 

abftradl of the great work of-the mofl eminent mufkian 

in France. 
To be able to tun,e a harpfichord with certainty and- 

accuracy, feems an in.difpen fable qualification of any per- 

fon worthy of the name of a mufman. It would cer¬ 

tainly be thought an unpardonable deficiency in a violin 

performer if he could not tune his inflrument ; yet we 

are well informed, that many profeifional performers on 

the harpfichord cannot do it, or cannot do it any other 

than by uncertain and painful trial, and, as it vyere? 
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groping in the dark; and that the tuning of harpfi- Temper- 

chords and organs is committed entirely to tuners by m*nt tji* 

profefiion. This is a great inconvenience to perfons 

refiding in.the country; and therefore many.take leffons \ 

from the profdTed harpfichord tuners, who alfo profefs 
,to teach this art. We have been prefent during fome 

of thefe leffons ; but it did not appear to us that the 

.jiiftrudlions were fuch ns could enable the fcholar to 

tune an inflrument when .alone* unlefs .the leffons had 
.been fo frequent as to form the vear to.an inflantaneous 

judgment of tune.by the fame Jiabit that had inftrudted 

the teacher. There feemed to be little principle that 

4could be treafured up and reqollefted ;when wanted. ? 

Yet we (Cannot help thinking that there are pheno- Yet Na- 
.piena or fadls ;ip jimiiic, ;fufficiently .precife to furnifhture fur- 

principles qf .abfofute ^certainty ^pr enabling us to 

duce temperaments qf the fcale \vhiqh fhall have deter-meal^ 0f 

mined chara6lers, and among which we may choofe doing this, 

fuch a one as fhall be preferable to the others, accord¬ 
ing to the purpofes we have jn view ; and we think 

that thefe .principles are of fuch eafy application, that 

any perfon, ,of a moderate fenfibility to juft intonation, 

,may, without much knowledge or pradlice in mufic, 

tune his harpfichord with all defirable accuracy. We 

propofe to lay thefe before the reader. We might 

content ourfelyes with limply giving the pradlical rules 

deduced from the principles ; but it is furely more de¬ 

firable to perceive the validity qf the principles. This 

will give us confidence in the deduced rules of pradlice. 

In the employment of facred mufic, an infpired writer 

counfels us to fing, not only “ with the heart, but with 

the underftanding alfo.” We may, without irreverence, 

recommend the fame thing here. Let us therefore at¬ 

tend a little to the didlate of untutored Nature, and fee 

how fhe teaches all mankind to form the fcale of me- 

. . 4 
It is a mofl remarkable fadl, that, in all nations, how- All natiaiw 

ever they may differ in the ftrudlure of that chauntflrg by one 

which we call the accent, or tone, or twang, in the col-^ca'e* 

loquial language of a particular nation, or in the favourite 

phrafes or paffages which are mofl frequent in their 

fongs, all men make ufe.of the fame rifes and falls, or 

infiedlions of voice, in their mufical language or airs. 

We have heard the fongs of the Iroquois, the Che.rokee, 

and the Efquimaux, of the Carib, aud the inhabitant of 

Paraguay ; of the African of Negroland and of the 

Cape, and of the Hindoo, the Malay, and the native o,f 

Otaheite—and we found none that made ufe of a diffe¬ 

rent fcale from our own, although feveral feemed to be 

very forry performers by any fcale. There muft be 

fome natural foundation for this uniformity. We may 

never difeover this; but we may be fortunate enough to 

difeoyer fadls in the phenomena of found which invari¬ 

ably accompany certain modifications of .mufical fenti- 

ment. If we fucceed, we are intitled to fuppofe that 

fuch infeparable companions are naturally ccnnedted ; 

and to conclude, that if we can ipfure the appearance of 

tliofe fadls in found, we fhalj alio give occafion to thofe 

mufical fentiments or imprefljons. v 5 
There is a quality in lengthened or continued found Mufical 

which we call its pitch or note, by which it may be ac-pitch, 

counted flirill or hoarfe. It may be very hoarfe in thew^ati 

beginning, and during its continuance it may grow 

more and more fhrill by imperceptible gradations. In 

this cafe we are fenfible of a kind of progrefs from the 
one 



T E M t 651 ] 1 E M 
Tempera- 
lent of the 
Scale of 
Mufic. 

& 

8 
We have a 
notion of 
[omething 
like an in¬ 
terval be. 
tween the 
notes of 
nbafic. 

one date of found to the other. Thus, while we gently 

draw the bow acrofs the firing* of a bafs viol, if we 

at the fame time Hide the finger (lowly along the firing, 

from the nut toward the bridge, the found, from being 

boarfe, becomes gradually acute or 'Ihrill. Hoarfe and 

/brill therefore are not different qualities, although they 

have different names, but are different dates or degrees 

of the fame quality, like cold and heat, near and far, 

early and late, or, what is common to all tb<*fe, little 

and great. A certain date of the air is accounted 

neither hot nor cold. All dates on one fide of this are 

called warm, or hot; and all on the other are cold. In 

like manner, a certain found is the boundary1 between 

thofe that are called hoarfe and thbfe called ihrill. The 

chemid is accudomed to fay, that the temperature of a 

body is higher when it is warmer,* and lower when 

colder. In like manner, we are accudomed to fay, that 

a perfon raifes or depreffes the pitch of his voice when 

it becomes more (brill or more hoarfe. The ancient 

Greeks, however, called the diriller founds low, and the 

hoarfer founds high ; probably becaufe the hoarfer founds 

are generally dronger or louder, which we are'alfo accuf- 

tomed to confider as higher. In common language, a 

low pitch ’of voice means a faint found, but in mufical 

language it means a hoarfer found. The found that is 

neither hoarfe nor forill is fome ordinary pitch of voice, 

but without any precife criterion. 
The change obferved in the pitch of a violin dring, 

when the finger is carried along the finger-board with 

a continued motion, is alfo continuous ; that is, not by' 

darts : we call it gradual, for want of a better term, al¬ 

though gradual properly means gradatim, by degrees, 

deps, or darts, which are not to be didinguifoed in this 

experiment. But we may make the experiment iri an¬ 

other way. After founding the open dritlg, and while 

the bow is yet moving acrofs it, *vVe may put down the 

finger about Jy inches from the nut. This will change 

the found into one which is fenfibly diriller than the 

former, and there is a manifed dart from the one to 

the other. Or we may-put down the finger 21 inches * 

from the nut; the found of the open dring will change 

to a fhriller found, arid we are fenltble that this change 

or dep is greater than the former. Moreover, we may, 1 

while drawing the how‘acrofs the dring, put down one 

finger at iy inches, and, immediately after, put down 

another finger at 2^ inches from the nut. We /hall 

have three founds in fuccedion, each more dirill than 

the preceding,' with two manifed dleps, or fubfultory 

changes of pitch.* 
Now fmee the la*d found is1 the' fame as; if the fecond 

had not been founded, we mud conceive the fum of the 

two fucceffive ^changes as equivalent or'equal to the 
change from the fird to th£ third: This cha'rigc feems 

fomehow to include the- other two, ridv t o*he made up 

of them, as a whole is- made mp'pf *it&hpart$f, ‘or as 2 4- the mart fings the fir’d three in fuccedion, namely g;dyg. 

inches are made up of i\ arid ^cofforf^iich, -or‘as the' He willnOw perceive,-thkt the lad note fung by him- 

fum 15 is made up of 10 aiMqy; • felf is the fame with that fung by the woman, and which 

Thus it happens that thinking perfons conceive forne- * foe thinks* that foe is dill holding on in the fird note 

thing like or, analogous to a'didance, or interval, he- of the tune. Let this be repeated till the performance 

tween thefe founds. It is plain, diowever, that there becomes eafy. They will then perceive the perfect 

faiUencfs; in refpe£t of mufical- pitch, of the woman’s 

fird note of this tune and the man’s third note. Some 

difference, however, will dill be perceived ; but it will 

not he in the pitch, hut in the fmootlinefs, or clearnefs, 

or oilier agreeable quality of the woman’s note. 

4'N 2‘ When 

-V- 

V* 

jefture about it, has been of great fervice in the fcience Temper*- 

of mufic, by making us fearch for fome precife meafure m|^ie of- 

of’ thofe manifed intervals of mufical founds. Mufic. 
It mud now be remarked, that it is in this refpe£l u 

alone that founds are fufceptihle of mufic. Nor are all 

founds poffeffed of this quality. The fmack of a whip, 

the explofion of a mufket, the rufoing of water or w ind, 

the feream of fome animals, and many other founds, 

both momentary and continuous, are mere noifes; and * 

can neither be called hoarfe nor ihrill. But, on the 

other hand, many founds, which differ in a thoufand 

circumdances of loudnefs, fmootlinefs, mellownefs, &e. 

which’ make tliein pleafant or difagreeable, have this 

quality of mufical pitch, and may thus he compared. 

The voice of a man or woman, the found of a pipe, a 

bell, a dring, the voice of an animal, nay, the Angle 

blow on an empty calk—may all have one pitch, or we 

may be fenfible of the interval between them. We can* 

iii all cafes, tighten or flack'en the dring of a violin, till 

the mod uninformed hearer can pronounce with cer¬ 

tainty that the pitch is the fame. We are indebted to ' 

the celebrated Galileo for the difeovevy of that phyfi- 

cal circumdance in all thofe founds which communicates 

this remarkable quality to them, and even enables us 

to induce it on* ally noife whatever, and to determine, 

with the utmoft precifion, the mufical pitch of the 

found, and the interval between any two fuch founds. 

Of this we foall fpeak fully hereafter ; and at prefent we 

only obftrve, that two founds, having the fame pitch, 

afe called unisons by mulicians, or are faid to be in 

utiifon to one another. 
When two untaught men attempt to fing the fame' 

air together, they always fing in unifon, unleis they ex- 

prefsly mean to fing in different pitches of voice. Nay, 

it is an extremely difficult thing to do otherwife, except 

in a few very peculiar cafes. * Alfo, when a man and. 

woman, wholly uiiindru&ed in mufic; attempt to fing 

the fame air, they alfo mtan to ling the fame mufical 

notes through the whole air; and they generally ima¬ 

gine that they do fo. But there is a manifed diffe¬ 

rence in the founds which they utter, and the woman is 

faid to fing more shrill, and the maii more hoarse. 

A very plain experiment, however, will convince them 

that they are midaken. N. B. We are now fnppoling 

that the performers have fo much of a mufical ear, and 

flexible voice, as to be able to ling a common ballad, or 

a pfalm tune; with tolerable exa£tnefs*, and that they can 

prolong or dwell upon any particular note when defired. 

Let them fing the common pfalm tune called St Da¬ 

vid s, in the fame way that they pradiife at church; 

and when they have done it* two or three* times, in or¬ 

der to fik their voices in tune, and to feel the general 

impreffion of the tune, let the woman hold on in the 

fird note of the tune, which we fuppofe to he g9 while 

can be no real didance Or ‘ fpace interpofCd between 

them ; and it is not eafy to acquire a dhlimff notion of 

the bulk or magnitude of thefe intervals. * This concept 

tion is purely figurative and ■ analogical; hut the ana¬ 

logy-is very good, and the obfervation of it; or con- 

10. 
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Octave, 

When tins is plainly perceived, let the man try by 

"'scale^of16 w^at continue^ fteps he mull raife his pitch, in order 

Mufic. to arriye at the woman’s note from his own. If he is 

accuftomed to common ballad finging, he will have no 

great difficulty in doing this ; and will find that, be- 

f-ven fte ' gaining with his own note, and finging gradually up, 

in the na- his eighth note will be the woman’s note. In ffiort, if 

turai fcale, two flutes he taken, one of which is twice as long as 

and eight The other, and if the man fing in unifon with the large 

flute, the woman, while fmging, as lhe thinks, the fame 

rotes with the man, ‘will be found to be fmging in uni¬ 

fon with the fmaller flute. 

This is a remarkable and mofl important fad in the 

phenomena of inufic. This interval, comprehending 

and made up of feven fmaller intervals, and requiring 

eight founds to mark its fteps, is therefore called an 

octave. Now, fince the female performer follows the 

fame dictates of natural ear in fmging her tune that the 

man follows in fmging his, and all hearers are fenfible 

that they are finging the fame tune, it neceffarily fol¬ 

lows, that the two ftriefes of notes are perfectly fimilar, 

though not the fame : For there imift be the fame in¬ 

terval of an odave between any Hep of the lower odave 

and the fame flep of the upper one. In whatever way, 

therefore, we conceive one of thefe odaves to be parcelled 

out by the different fteps, the partition of both mull be 

fimilar. If we reprelent both by lines, thefe lines mnft 

be fimilarly divided. Each partial interval of the one 

muft bear the fame relation to the whole, or to any o- 

ther interval, ps its fimilar interval in the other odave 

bears to the whole of that odave, or to the other cor- 

refponding interval in it. 

Farther, we muft now obferve, that although this fi- 

milarity of the odaves was firft obferved or difeovered 

by means of the ordinary voices of man and woman, 

and is a legitimate inference from the perfed fatisfac- 

tion that each feels in finging what they think the fame 

notes, this is not the only foundation or proof .of the 

fimilarity. Having acquired the knowledge of that 

phyfical circumftancc, on which the pitch of mufical 

founds depends, we can demonftrate, with all the ri¬ 

gour of geometry, that the feveral notes in the man and 

woman’s odave muft have the fame relation to their re- 

fpedive commencements, and that thefe two great in¬ 

tervals are fimilarly divided. But farther {bill, we can 

demonftrate that this fimilarity is not confined to thefe 

two odaves. This may even be proved, to a certain 

extent, by the fame original experiment. Many men 

can fing two odaves in fucCefiion, and there are fome 

rare examples of perfons who can fing three. This is 

more common in the female voice. This being the cafe, 

it is plain that there will be two octaves common to 

both voices; and therefore four odaves in fucceffion, 

all fimilar to each other. The fame fimilarity may be 

obferved in the founds of inftruments which differ only 

by an odave. And thus we demonftrate that all oc¬ 

taves are fimilar to each other. This fimilarity does 

not confift merely in the fimilarity of its divifion. The 

found of a note and its odave are fo like each other, 

that if the ftrength or loudnefs be properly adjufted, and 

there be no difference in kind, or other circuinftances of 

clearnefs, fmoothnefs, See, the twp notes, When founded 

together, are indiflinguifhable, and appear only like a 

more brilliant note. They coalefce into one found. Nay, 

mbft clear mellow notes, fuch as thofe of a fine human 

All odtaves 
are fimilar. 

a*. 1 
voice, really contain each two notes, one of which is oc- Tempera* 

tave to the other. mentofthe 

We faid that this refemblance of odaves is an im- °f 

portant fact in the fcience of mufic. We now fee'why i aCc* 

it is fo. The who): fcale of mufic is contained in one i4 

odave, and all the reft are only repetitions of this fcale. mufic 

And thus is the dodrine of the fcale of melody brought fon^a,:ned 

with in a very model ate compafs, and the problem is re- lave Whence 

duced to that of the repartition of a Angle odave, and called dia- 

fome attention to the junction with the fimilar fcalcs of *ason. 

the adjoining odaves. This partition is now to be the 

fubjed of difculfiou. 

In the infancy of fociety and cultivation, it is pro-Melodies, 

bable that the melodies or tunes, which delighted the °.r £ures> 

fimple inhabitants, were equally fimple. Being the 

fpontaneous effufions of individuals, perhaps only occa- muf-c! 

fional, and never repeated, they would periffi as fail as 

produced. The airs were probably conneded with 

fome of the rude rhimes, or gingles of words, which 

were banded about at their feilivals ; or they were af¬ 

filiated with dancing. In all thefe cafes they muft 

have been very ffiort, confifting of a few favourite paf- 

fages or mufical phrafes. This is the cafe with the com¬ 

mon airs of all fimple people to this day. They feldom 

extend beyond a ffiort ftanza of poetry, or a ffiort 

movement of dancing. The artift who could compofe 

and keep in mind a piece of considerable length, muft 

have been a great rarity, and a minftrel fit for the en¬ 

tertainment of princes ; and therefore much admired, 

and highly rewarded: his excellencies were almoft in¬ 

communicable, and could not be preferved in any other 

way but by repeated performance to an attentive hear¬ 

er, who muft alfo be an artift, and muft patiently liften, 

and try to imitate; or, in ffiort, to get the tune by 

heart. It muft have been a long time before any di- 

ftind notion was formed of the relation of the notes to 

each other. It was perhaps impoffible to recoiled to¬ 

day the precife notes of yefterday. There was nothing 

in which they were fixed till inftrumental mufic was in¬ 

vented. This has been found in all nations ; but it ap¬ 

pears that long continued cultivation is neceffary for 

raffing this from a very iirnple and imperfed ftate. The 

moft refined inftrument of the Greek muficians was 

very far below our very ordinary inftruments. And, 

till fome method of notation was invented, we can 

fcarcely conceive how any determined partition of the. 

odave could be made generally known. I(J 

Accordingly, we find that it was not till after a long key-nots 

while, and by very rude and awkward fteps, that the °r Funda.- 

Greeks perceived that the whole of mufic was compri-MENTAU 

fed in the odave. The firft improved lyre had but four 

firings, and was therefore called a tetrachord; and 

the firft flutes had but three holes, and four notes; and 

when more were added to the fcale, it was done by joining 

two lyres and two flutes together. Even this is an in- 

flrudive flep in the hillory of mufical fcience : For the 

four founds of the inftrument have a natural fyftem, 

and the awkward and groping attempts to extend the 

mufic, by joining two inftruments, the fcale of the one 

following, or being a continuation of that of the other, 

pointed out the diapason or totality of the odave, and 

the relation of the whole to a principal found, which 

we now call the fundamental or key, it being the lowelt 

note of our fcale, and the one to which the other notes 

bear a continual reference. It would far exceed the 

limits 
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Tempen. limits of this Work to narrate the fuccefiive changes 
went of the and additions made by the Greeks in their lyre ; yet 

Scale of wou](] this be a very fure way of learning the natural 
^ Mufic. formation of our mufical feale. Wennift refer our readers 

to Dr Wallis’s Appendix to his edition of the Commen¬ 
tary of Porphyrins in Ptolemy’s Harmonies, ashy far the 
molt perfpicuous account that is extant of the Greek 
mil lie. We Aiall pick out from among their different at¬ 
tempts fnch plain observations as will be obvious to the 

17 feelings of any perfon who can fing a common tune. 
Theodave Let fuch a perfon fir ft fing over fomc plain and 
is natural y cheerful, or at lead not mournful, tune, feveral times, 
divided in- ag tQ reta;n a hRing imprefiion of the chief note of 

tetra- ^ie tune> which is generally the laft. Then let him 
chords, begin, on the fame note, to fing in fuccefiion the rihug 

fteps of the feale, pronouncing the fyllables do, re, mi, 
fa, fol, la, ft, do. He will perhaps obferve, that this 
chaunt naturally divides itfelf into two parts or phrafes, 
as the mulicians term it. If he does not, of bimfelf, 
make this remark, let him ling it, however,^ in that 
manner, pauling a little after the note fa. Thus, do, 

re, mi, fa ; fol, la, ft, do.—Do, re, mi, fa ;fol, la,fi, do. 
Having done this feveral times, and then repeated it 

without a paufe, he will become very fenfible of the 

propriety of the paufe, and of this natural divifion of 

the oftave. He will even obferve a confiderable fimila- 

rity between thefe two mufical phrafes, without being 

able, at firft, to fay in what it con fills. 

Let him now fludy each phrafe apart, and try to 

of thekji!escompare ^ magnitude of the changes of found; or Heps 

qual, and which he makes in riling from do to re, from re to mi, 
ti e ••wo te- and from mi to fa. We apprehend that he will have 

trachords no difficulty in perceiving, after a few trials, that the 

fteps do re, and re mi, are fenfibly greater than the ftep 

mi fa. We feel the laft ftep as a fort of Aide ; as an 

attempt to make as little change of pitch as we can, 

Once this is perceived, it will never be forgotten. Ibis 

will be ft ill more clearly perceived, if, initead of thefe 

fyllables, he life only the vowel a, pronounced as in the 

word hall, and if he fing the fteps, Aiding or Auiring 

from the one to the other. Taking this method, he 

cannot fail to notice the fnallnefs of the third ftep. 

ly Let the Anger farther eonfider, whether he does not 

feel this phrafe mufical or agreeable, making a fort of 

tune or chauiit, and ending or cloAng agreeably after 

this Aide of a frnall, or, as it were, half ftep. It is ge¬ 

nerally thought To ; • and is therefore called a close, a 

cadence, when we end with a half ftep afeending. 

20 Let the finger new refume the whole feale, Tinging 

the four laft notes fol, la, fi, do, louder than the other 

four, and calling off his attention from the low phrafe, 

and fixing it on the upper one. He will now be able 

to perceive that this, like the other, has two confider¬ 

able fteps; namely, fol, la, and laft, and then a fmalter 

ftep,/ do. A few repetitions will make this clear, and 

he will then be fenfible of the nature of the firm tarn y 

between thefe two phrafes, and the propriety of this 

great divifion of the feale into the intervals do, fa, and 

fol, ilo, with an interval fa, fol between them. 

This was the foundation of the tetrachords, or lyres 

of four firings, of the Greeks. Their earlieft mufic or 

modulation feems to have extended no farther than this 

phrafe. It pleafed them, as a ring of four bells pleafes 

ai many country parifties. 

Close of The finger will perceive the fame fatisfa&ion with 

Cadence, the dofe of this fecond phrafe-as with that of the 

18 
The fteps 

are firm, 
lar. 
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former: and if he now fing them both, in immediate Tempira* 

fuccefiion, with a flight paufe between, we imagine that 

he will think the clofe or cadence on the upper do even 

more fatisfaftory than that on the fa. It feems to us 

to complete a tune. And this imprefiion will be great¬ 

ly heightened, if another perfon, or an inftrument, 

fiiould found the lower do, while he clofes on the up¬ 

per do its octave. Do feems to be expelled, or looked 

for, or fought after. We take ft as a ftep to do, and 

there we reft. 22 
Thus does the o&ave appear to be naturally compo- The third 

fed of feven fl.eps, of which the firft, iecond, fourth, anfths 

fifth, and fixth, are more confiderable, and the third 

and feventli very fenfibly fmaller. Having no dired 

meafures of their quantity, nor even 3 very diftind no¬ 

tion of what we mean by their quantity, magnitude, or 

bulk, we cannot pronounce, with any certainty, whe¬ 

ther the greater fteps are equal or unequal ; and we 

prefume them to be equal. Nor have we any diftind 

notion of the proportion between the larger and fmaller 

fteps. In a loofe way we call them half notes, or fup- 

pofe the rife from mi to fa, or from fi to do, to be one- 

half of that from do to re, or from re to mi. , 23 
Accordingly, this feems to have been all the mufical The Pytha- 

fcience attained by the Greek artifts, or thofe who didK^ean 

not profefs to fpeak philofophically on the fubjedL And not im_ 

even after Pythagoras publifhed the difeovtry which he prove the 

had made, or more probably had picked up among the Greek mu- 

Chaldeans or Egyptians, by which it appeared, thatfic» 

accurate meafures of founds, in refped to gravity and 

acutenefs, were attainable, it was affirmed by Ariftoxe- 

nus, a feholar of Ariftotle, and other eminent phiiofo- 

pliers, that thefe meafures were altogether artificial, 

had no connedion with mufic, and that the ear alone 

was the judge of mufical intervals. The artift had no 

other guide in tuning bis inftrument ; becaufe the ra¬ 

tios, which were faid to be inherent in the founds * 

(though no perfon could fay how), were never percei¬ 

ved by the ear. The juftice of this opinion is abun¬ 

dantly confirmed by the awkward attempt of the Greeks 

to improve the lyre by means of thefe boafled ratios. 

In Head of illuftrating the fubjed, they feem rather to 

have brought an additional obfeurity upon it, and threw 

it into fuch confulion, that although many voluminous 

diflirtations were written on it, and on the competition 

of their mufical feale, the account is fo perplexed and 

confufed, that the firft mathematicians and artifts of 

Europe acknowledged, that the whole is aYi impene¬ 

trable my fiery. Had the philofophers never meddled 

with it, had they allowed the pra&ieal muficians to con¬ 

firm^ and tune their inftruinents in their own way, fo 

as to pleafe their ear, it is fcarcely pofiible that they 

fiiould not have hit on what they wanted, without all 

the embarraflment of the chromatic and enharmonic 

feales of the lyre. It is fcarcely pofiible to contrive a 

more cumberfome method of extending the Ample feale 

of Nature to every cafe that could occur in their mufi¬ 

cal compofitions, than what arofe from the employment 

of the rmftical ratios. This feems a bold affertion ; but 

we apprehend that it will appear to be juft as we pro-,. 

ceed. ^ # 24 
The practical muficians could not be long of findingThetranf- 

the want of fomething more than the mere diatonic P°lki°n of 

feale of their inftruments. As they were always ac- ‘ntercaTarv 

companied by the voice, it would often happen that anotesnecef- 

ly.re or flute, perfeitly tuned, was too low or too highfary in rh* T 
U X for »vt. 
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Tempera' f0r the voice that was to accompany ft. nugu um 

^cale 0fhePltc^ ^1S tune on any found as a key ; and if this be 

Mufic. t0° bl*gb ^or the finger who is to accompany him, he 
'"•""-v——' can take it on a lower note. But a lyrift cannot do 

this. Suppofe his iriftrument two notes too low, and 

that his aceompanyift can only fing it on the key which 

is the ft of the lyre. Should the lyrifl begin it on that 

key, his very firft flep is wrong, being but a half ftep, 

whereas it fliould be a whole one. In fhort, all the 

Heps but one will be found wrong, and the lyrift and 

finger will be perpetually jarring. This is an evident 

confeqnence of the inequality of the fourth and feventh 
Heps to the reH. And if the other Heps, which we 

imagine to be equal, be not exactly fo, the difcordance 
will 'be Hill greater. 

the^Pytha- The method of remedying this is very obvious. If 
gwea'nsaiid intervals mi fa and Ji do, are half notes, we need 
Ariftoxe- only to interpofe other founds in the middle between 

neans about each of the whole notes ; and then, in place of feven un 

Scale of 
Mufic. 
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A finger can diateflaron mu ft be nine inches', which is three-fourths Tempera* 

of twelve. If we now compare the diapente, not withmcnt of the'- 

the graveft ftring, but with the odave of fix inches, we 

fee that they are in the ratio of 4 to 3, or the ratio » 

of diateflaron. And if we compare the diateflaron with 

the odave, v>e fee that their ratio is that of 9 : 6, or 

of 3 : 2, or the ratio of diapente. Thus is the odave 

divided into a fifth and a fourth, do fol, and fol do* in 

fucceffion. Alfo the fourth* do fa, and the fifth fa do, 

make up the odave.* The note which ftands as a fifth 

to one of the extreme founds of the odave, Hands as a 

fourth to the other.- And, laftly, the two fourths do 

foi and fol do',-leave* an interval fa fol between them ; 

which is alfo determined by nature, and the ratio cor- 
refponding to it is evidently that of 9 to 8. 

This is all that was known of the connedion of niu-Xhe difeo- 
f:e with mathematical ratios. It is indeed faid by lam-very of Py. 

blicbus, that Pythagoras did not make this difeovery by thagoras is 

means of firings, but by the founds made by the ham-fn^ * 
mers on the anvil in a fmith’s Thniv 

mufical ra- iA A .. . ’ ’ V u mcans °r itnngs, Out by tfte iounris made by the ham-?,, “ 
ties. ‘ f^ual flePs’ we fta11 have twelve cTial ones> or twelve- mers on the anvil in a fmith’s (hop; He obferved the Sir 1 

intei'vaU, each of them equal to a femitone; The lyre founds to be the key, the diateflaron, and the diapente raced ‘ 
tlurs conltructed will now fuit any voice whatever. • It ^ of mufic ; and he found, that the weights of the 

will perfedly refemble our keyed liiftruments, the harpfiv hammers were in this proportion ; and as foon as he 
chord, or organ, which have twelve feemingly equal In- went home, he tried the founds made by cords, when 

tervals m the odave. Accordingly, it appears that fiich * weights, in the proportions above-mentioned, were ap- 
adchtions, were pradifed by the muficians of Greece, pended to them. But the whole Hory has the air of a 

and approved of by Arifloxenus, and»by all thofewlio fable, and of ignorance. The founds given by a fmith’s 
referred every thing to the judgment of the ear. - And 

we are confident that this method would have been a- 

dopted, if the philofophers had had lefs influence, and 

if the Greeks had not borrowed their religious ceremo¬ 

nies along with their mufical fcience. Both of thefe 

came from the fame quarter ; they came united; and 

it was fi^rilegious to attempt innovations. The doc¬ 
trine of mufical ratios was an occupation only for 

the refined, the philofophers; and by fubjeding mufic 

to this my fterions - fcience, it became myflerious alfo, 

and fo much the more venerable. The philofophers 

faw, that there was in Nature a certain infcrutable con¬ 

nexion between mathematical ratios and thofe intervals 
which the ear relilhed and required in melody; but 

they were ignorant of the nature and extent of this con¬ 
nexion. 

Ratios of What is this connexion, or wlvat is meant when we 

apervte* and,0^ ratl*os of founds? Simply this Pytha- 
diatefiaron. goras [s fa,d to have found, that if two mufical cords 

be Hrained by equal weights, and one of them be twice 

the length of the other, the fhort one will found the 

anvil have little or no dependence on the weight of the 

hammers ; and the weights which are in the proportions 

of the numbers mentioned above will by no means pro¬ 

duce the founds alleged. It requires four times the 

weight to make a flring found the odave, and twice and 

a quarter will produce’the diapente, and one andfeven- 

ninths will produce the diateflaron. It is plain, there¬ 

fore, that they knew not of what they were fpeaking ; 

yet, on this flight foundation, they ereded a vafi fa¬ 

bric of fpeculation ; and in the courfe of their refearch- 

es, thefe ratios were found to contain all that was ex¬ 

cellent. The attributes of the Divinity, the fymme- 

try of the univerfe, and the principles of morality, were 
all refolvable into the harmonic ratios. 

In the attempts to explain, by means of the myfle- Conjoined 
rious properties of the ratios 2: 1, 3 : 2, 4 : 3, andand disjoin 

9 :8, which were thus defined by Nature, it was ob- tc?‘‘a’ 
ferved, that their favourite lyres of four firings could° °r 

be combined in two principal-manners, fo as to produce 
an extenfive fcale. One lyre may contain the notes do, 

hfa > and the acuter-lyre may contain the notes . o > “Hu luc dcuicr-lyre may contain tfie notes 
octave toahe note of the other. If it be two-thirds of fol, la,Ji, do \ and, being fet in fucceffion, having the 
tlP f fl (ft n Or flip InnrT ftrinn* if nr«11 _ 1 r /» 7 1 . . 1 1 • .1 n ^ the length of the long firing, it will found the fifth to 

it. If the long ftring found do, the fhort one will found 

fol. If it he three-fourths of the length, it will found 

the fourth or fa. Thus the ratio of 2 : 1 was called 

the ratio of the diapason ; that of 3:2 was called 

the diapente; and that of 4:3 the diatessaron. 

Moreover, if we now take all the four firings, and make 

that which founds the graveft note, and is the longeft, 

twelve inches in length'; the fhort or odave firing mu ft 

he fix inches long, or one-half of twelve ; the diapente 

interval fa fol between the highefi note of the. one and 

the loweft of the other, they make a complete odave. 

Thefe were called disjoined tetrachords. Again, a third 

tetrachord may he joined with the upper tetrachord 

laft mentioned, in fnch fort, that the loweft note of the 

third tetrachord may be the fame with the highefi of the 

fecond. Thefe were called conjoined tetrachords (a). 

By thus confidering the fcale as made up of tetra- th/lvres 
chords, the tuning of the lyre was reduced to great were tuned 

uiic-ucui 01 iwcxve ; uie aiapente fimplicity. The mufician had only to make himfelf entirely by 
muft be eight niches, or two-thirds of twelve; and the perfed in the fhort chant do, re, mi, fa, or to get ittheear’ 

---—b7 

(A) Tills i9 the principle, but not the precifc form, of the disjoined and conjunct tetrachords. The Greeks 

“e«,n.the .teuachT'd W'tu ^'at WC make the flrft note of our cliaunt of notes, but began one of 
WwITaI the other with/; to which they afterwards added a note below. This beginning feems to 
have been dire&ed by fome of their favourite cadences ; but it would be tedious to explain it. b & 
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fTempcra by heart, and to fing it exa&ly. This intonation would 

r,»ient of the apply equally to the other fol, la, ft, do. We are well 

informed that this was really the pra&ice. The direc- 

. ^ 1C* tions given by Ariftoxenus, Nicanor, and others, for 

varying the tuning, .according t.o, certain occafional ac¬ 

commodations, fliew diilindtly that they did not tune 

as we do, founding the two firings together, except in 

the cafe of the diapafon or o&ave. It was all done by 

the judgment of the ear in melody. The mod valu¬ 

able circumllance in the difcovery of Phytliagoras was 

the determination of the interval between the fourth 

and the fifth, by which the tetrachords were, feparated. 

The filling up of each tetrachord was . left entirely to 

the ear ; and when the do&rine of the mathematical ra¬ 

tios fliewed that the large intervals do re, re mi, fa fol, 

fol la, la ft, fhould not be precifely equal, Ariiioxenus 
refufedthe authority of the reafons alleged for this in¬ 

equality, becaufe the ear perceived none of the ratios as 

ratios, and could judge only of founds. .He farther af- 

ferted, that the inequalities which the.Pythagoreans en¬ 

joined, were fo trifling, that no ear could pofiibly per¬ 

ceive them. And accordingly, the theories difputed 

about the refpe&ive fituations of the greater and fmaller 

tones (fo they named the great fteps) fo much fpoken 

, of, and had different fyftems on the fubjed. 

AvA by But the ftrongefl proof of the indiftind notion that 

, melody a- the theorifts* entertained about the influence of thefe 
jlone: ratios in mufic is, that they would admit no more but 

thofe introduced by Pythagoras ; and their reafons for 

the rejedion of the ratio of 5 to 4, and of 6 to 5, were 

either the moll whimfical fancies about the perfedions 

of the facred ratios, or affumptions exprefsly founded 

on the fuppofition, that the ear perceives and judges of 

the ratios as ratios; than which nothing can be more 

falfe. Had they admitted the ratio pf 5 to 4, they 

would have obtained the third note of the fcale, and 

would at once have gotten the whple fcale of our 

mufic. The ratios of 6 : 5, and 16 : 15, follow Qf 

courfe 5 and every found of the tetrachords would have 

been determined. For 5:4 being the ratio of the ma¬ 

jor third, which is perfedly pleating to the ear, as the 

mi to the note do, and 3 : 2 being the ratio of the fifth 

do fol, there is another interval mi fol determined ; and 

this ratio, being the difference between do fol and do mi, 

or between 3 : 2 and 5 : 4, is evidently 6: 5. In like 

manner, the interval mi fa is determined, and its raUq, 

being 4 : 3—5 : 4, is 16.: 15. 
But farther; we fhalhfinfl, upon trial, that if we put 

in a found above fol, having the relation 5 : 4 to fa, it 

will be perfedly fatisfadory to the ear if fung as the 

note la. And if, in like manner, we put in a note a- 
bove la, having the relation 5 : 4 to fol, we find it fa¬ 

tisfadory to the ear when ufed as fi. If we now exa¬ 

mine the ratios of thefe artificial notes, we fliall find 

the ratio of the notes fol la to be 10 : 9, and that of la 

Ji to be 9 : 8, the fame with that fa fol; alfo fi do will 

appear to be 16 : 15, like that of rni fa. 

We have no remains of the mufic of the Greeks, by 

which we can learn what were their favourite paffages 

or mulical phrafes ; and we cannot fee what caufed 

them to prefer the fourth to the major third. Few 

muficians of our times think the fourth in any degree 

comparable with the major third for melodioufnefs, and 

•ftill fewer for liarmbnioufnefs. The piece or tune pub- 

fifiied by Kircher from Alypius is very fufpicious, as 

no other perfon has feen the MS. ; and the colledion ’Temper- 
found at Buda is too much disfigured, and probably 0fment of the 

too late a date, to give us any folid help. In all pro- 

bability, the common melodies of the Greeks abounded 

in eafy leaps yp and down on the third and fifth, and 

on the fourth and fixth, juft as we obferve in the airs 

for dancing among all fimple people. Their accom¬ 

plished performers had certainly great powers both of 

invention and execution ; and the chromatic and enhar¬ 

monic divjfions of the fcale were certainly pradifed by 

.them, and not merely the fpeculations of mathemati- 

cians. To us, the enharmonic fcale appears the moft 
jarring difeord ; but this is certainly owing to our not 

feeing any pieces of the mufic fo compofed, and becaufe 

we cannot in the leaft judge by harmony what the ef¬ 

fect of enharmonic melody would be. But we have 

fufficient-.evidence, from the writings of the ancient 

-Greeks, that the enharmonic mufic fell into difufe even 

before, the time of Ptolemy, and was totally and irreco- 

vverably loft before the 5th century. Even the chroma¬ 

tic was little, pradifed, and was chiefly employed for ex¬ 

tending the common fcale to keys which were feldom 

ufed. The uncertainties refpeding even the common 

fcale remained the fame as ever ; and although Ptolemy 

gives (among others) the very fame that is now admitted 

. as the only perfed one, namely, his diatonicum intenfum, 

his reafons of preference, though good, are not urged 

with ftrong marks of his confidence in them, nor do 
they feem to have prevailed. ^ 

Thefe obfervations fhew clearly, that the perception Bur me. 

of melody alone is not fufficiently precife for enabling 

us to acquire exad conceptions of the fcale of mufic. 5uhte.in~ 

The whole of the pradicable fcience of the ancients U clcTitt 

feems to amount to no more than this, that the odave 

contained five greater -and two fmaller intervals, which 

the voice employed, and the ear relished. The greater 

intervals feemed all of one nxagnituck ; and the fmaller 

.intervals appeared alfo equal, but the ear cannot judge 

y/fiat proportion they Tear to the .larger ones. The 

muficians thought them larger than one-half of the 

great intervals (and indeed the ratio 16 : 1 $ of the ar¬ 

tificial mi fa and fi do, is greater than the half of 9 : 8 

or 10 : 9). Therefore they allowed the theorifts to 

call them limmas inftead of Semitones; but they, as well 

as the theorifts, differed exceedingly in the magnitudes 
which they affigned them. 

The beft way that we can think of .for expreftmg the Circukr ra- 
fcale of the odjave is, by dividing the circumference of prefer ta- 

a circle in the points G, D, E, F, G, A, and .B, (fig* 'ion <ff 

1.), in the proportion we think moft fuitable to the:ka pjat„ 
natural fcale of melody. According to the practiced scia#., 
notion now under our consideration, the arches 

DE, FG, GA, and AB, are equal, containing .nearly 
59° ; and the arches E,F and B,C are alfo equal, ibnt 

fmaller .than the others, containing about 4.3 J.. Novvw 
fnppofe another circle, on a piece of card paper,, edivii- 

ded in the fame manner, to move round their .common 
centre, but inftead .of having its points of divifion ;rnavk~ 

ed C,T>, Ej &c. let them be marked do, ,re, me, fa, fill* 

la, ft. It is plain, that to whatever point of vthe o.ulor 
circle we fet the point ..do of the .inner one,, .the;other 

points ,pf the outer circle will Ih.e.w 'th.e common incite 

which are fit for thofe fteps of the ifcale. The .fifufiaiiL 
ty of all odaves makes this fimple (Q.dav.e .equivalent 

a redilineal fcale Irmiiarly divided^ itepcatcf 1&3dt&cis 

as 
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"Tempera- as we pleafe. Fig. 1. reprefents this inilrument, and 
ment ofthe wiu cften referred to. A fort of fymmetry may be 

obferved in it. The point D leems to occupy the 

middle of the fcale, and re feems to be the middle note 

of the odave. The oppoiite arch GA, and the eorre- 

fp on ding interval fol la, teems to be the middle interval 

of the odave. The other notes and intervals are fimi- 

larly difpofed on each fide of tliefe. This Circumftancc 

feems to have been obferved by the Greeks, by the in¬ 

habitants of India, by the Chinefe, and even by the 

Mexicans. The note re, and the interval fol la, have 

gotten diftinguiihed lituations in their intlruments and 

fcaies of mulic. 
With refped to the divifion of the circles, we fhall 

iiean fcale on]y 0})ferve at prefent, that the dotted lines are con¬ 

formable to the principles of Arilloxenus, the whole 

odave being portioned out into live larger and equal 

intervals, and two fmaller, alfo equal. The larger are 

called mean or medium tones ; and the fmaller are called 

lirnmas or femitones. The full lines, to which the let¬ 

ters and names are affixed, divide the odave into the 

artificial portions, determined by means of the mulical 

ratios, the arches being made proportional to the mea- 

fures of thofe ratios. Thus the arches CD, FG, AB, 
are proportional to the mcafure or logarithm of the ra¬ 

tio 9 : 8 ; GA and DE are proportional to the loga¬ 

rithm of 10:9; and the arches EF and BC are pro¬ 

portional to the logarithm of 16 : 15. We have alrea¬ 

dy mentioned the way in which thofe ratios were ap¬ 

plied, and the authority on which they were feleded. 

We fhall have occafion to return to this again. The 

only farther remark that is to be made with propriety 

in this place is, that the divifion on the Ariftoxenean 

principles, which is expreffed in this figure, is one of 

an indefinite number of the fame kind. The only prin¬ 

ciple adopted in it is, that there ffiallbe five mean tones, 

and two fmali equal femitones ; but the magnitude of 

thefe is arbitrary. We have chofen fuch, that two mean 

tones are exadly equal to the arch CE, determined by 

the ratio 5 : 4. The reafons for this preference will ap¬ 
pear as we proceed (b). 

By this little inilrument (the invention, we believe, 

of a Mr D’Ormiffon, about the beginning of laft cen¬ 

tury), we fee clearly the infufficiency of the feven notes 

of the odave for performing mufic on different keys. 

Set the flower de luce at the Ariftoxenean B, and we 

fhall fee that E is the only note of our lyre which will 

do for one of the fieps of the odave in which we in¬ 

tend to fing and accompany. We have no founds in 

the lyre for re, mi, fol, la, ft* The remedy is as clear¬ 

ly pointed out. Let a fet of firings be made, having 

the fame relation to fi which thofe of the prefent lyre 

have to do, and infert them in the places pointed out 

by the Ariftoxenean divifions of the moveable odave. 

We need only five of them, becaufe the fi and fa of the 

prefent lyre will anfwer. Thefe new founds are marked 

by a +. 

But it was foon found, that thefe new notes gave but 
perfect, and indifferent melody, and that either the ear could not 

timpbra determine the equality of the tones and femitones exad- 
ment. enough, or that no fuch partition of the odave would 

anfwer. The Pythagoreans, or partifans of the mufi- 
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cal ratios, had told them this before. But they were Tempera, 
in no better condition theinfelves ; for they found, thatnicnt die 

if a feries of founds, in perfed relation to the odave, S^lerof 
be inferted in the manner propofed, the melody will be ** iC> f 
no better. They put the matter to a very fair trial. It 

is esfy to fee, that no fyfieni of mean tones and lirnmas 

will give the fame mulic on 'every key, unlefs the tones 

be inertafed, and the lirnmas diminifhed, till the limma 

becomes juft half a tone. Then all the intervals will 

be perfectly equal. The mathematicians computed the 

ratios which would produce this equality, and defired 

the Ariftoxeneans to pronounce on the mufic. It is 

faid, that they allowed it to be very bad in all their 

mod favourite paflages. Nothing now remained to the 

Ariftoxeneans but to attempt occafional methods of 
tuning. They faw clearly, that they were making 

the notes unequal which Nature made equal. The Py¬ 

thagoreans, in like manner, pointed out many altera¬ 

tions or corredions of intervals which fuited one tetra- 

chord, or one part of the odave, but did not fuit ano¬ 

ther. Both parties faw that they were obliged to de¬ 

viate from what they thought natural and perfed: 

therefore they called thefe alterations of the natural or 
perfed fcale temperament. 

The accompliftied performers were the heft judges 

of the whole matter, and they derived very little affift- 

ance from the mathematicians : For although the rigid 

rules delivered by them be acknowledged to be perfect¬ 

ly exad, the execution of thofe rules is not fufceptible 

of the fame exadnefs. Their lyres are tuned, not by 

mathematical operations, but by the ear. It does not 

appear that they had mufical inftruments with divided 

finger-boards, like our bafs viols and guitars ; and even 

on thefe, it is well known that the preflure and touch 
of the finger mhy vary fo much, that the moft exad 

placing of the frets will not infure the nice degrees of 

the founds. The flutes are the only inftruments of the 

ancients that are capable of accurate founds. But 

ftutemakers know very well, that they cannot be tuned 

by mathematical operations, but by the ear alone. This 

accounts for the great prices paid for a well-tuned flute. 

Some have coft E. 700, and L. 50 was a very common 
price. 

Such feems to have been the ftate of the ancient mu-Thc^Greeka 

fic. There was little or no fcience in it. There was, did rot cul- 

indeed, a moft abftrufeand refined fcience coupled withtivate tJie 
it ; but by a very flight connedron : and it leems 

have been nothing more than an amufeinent for the in-0u* founds! 

genious and fpeculative Greeks. Nor could it, in our 

opinion, be better, fo long as they had no guide in tu¬ 

ning but the judgment of the ear in melody. Many 

writers infift that the Greeks had a knowledge of what 
<we call harmony alfo. The word xp^ovtoi conftantly 

ufed by them : but it does not mean what we call har¬ 

mony, the pleafant coalefcence of fimultaneous founds. 

It comes from or from and fignifies ap¬ 

titude, fitnefs, and would, in general, be better tranflated 

by fymmetry. But we cannot conceive that they paid 

any marked attention to the effed of fimultaneous 

founds, fo as to enjoy the pleafure of certain confonau- 

ces, and employ them in their compolitions. We judge 

in this way from the rank which they gave them in 

their 

(b) We fhall be abundantly exa&, if we make CD = 6i%72 ; CE=ji5°,q ; CF=J40°,42 ; CGsaio^TS ; 
CA=2650,3; aud 01*326”,*8. * J 0 ’ 
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emrera- their feale, To prefer the fourth to the major third 
>nt of the fee mg t0 us to be impoffible, if it be meant of fimulta- 
^aleof ne0U3 founds. And the reafon which is affigned fof 

^*1C‘ .the preference can have no value in the opinion of a 

muilcian. It is becaufe the ratio of 4 : 3 is fimpkr than 

that of 5 : 4. For the fame reafon, the fifth is prefer¬ 

red to both, and the o&ave to all the three, and uniton 

to every other confonance. They would not allow the 

major third 5 : 4 to be a concord at all. We have 

made mnnberlefs trials of the different concords with 
We never law ignorant of mufic. perfons altogether w 

an in fiance of one who thought that mere unifon gave 

any pofitive pleafure. None of all whom we examined 

had much pleafure from an o&ave. All, without ex¬ 

ception, were delighted with a fifth, and with a major 

third ; and many of them preferred the latter. All of 

them agreed in calling the pleafure from the fifth a 

fuxetnefs, and that from the major third a cheerfulnefs, 

or fnartnefs, or by names of fimilar import. The great¬ 

er part preferred even the major fixth to the fourth, 

and fome felt no pleafure tit all from the fourth. Few 

had much pleafure from the minor third or minor fixth. 

iV. B. Care was taken to found thefe concords with¬ 

out any preparation—merely as founds—but riot as ma¬ 

king part of any nautical paffage.. This circumtlance 

has a great effeCl on the mind. When the minor third 

and fixth were heard as making part of the minor 

mode, all were delighted with it, and called it fweet 

and mournful. In like manner, the chord £ never fail¬ 

ed to give pleafure. Nothing can be a flronger proof of 

the ignorance of the ancients of the pleafures of harmony. 

We do not profefs to know when this was difeover- 

ed. We think it not unlikely that the Greeks and Ita- 

xmtohe ^ans £ot lt ^’om ^ome °** nort^iern nations whom 
they called Barbarians. We cannot otherwife account 

for its prevalence through the whole of the Rufiian em¬ 

pire—the ancient Slavi had little commerce with the 

empire of Rome or of Conftantinople ; yet they fung 

in parts in the moll remote periods of their hiilqry of 

which we have any account ; and to this day, the moll 

uncultivated boor in the Ruffian empire would be afha- 

med to ling in unifon. Fie liflens a little while to a 

new tune, holding his chin to his breall ; and as foon 

as he has got a notion of it, he burlts out in concert, 

throwing in the harmonic notes by a certain rule which 

he feels, but cannot explain. 11 is harmonics are gene¬ 

rally alternate major and minor thirds, and he feklom 

milles the proper cadences on the fifth and key. Per¬ 

haps the invention of the organ produced the difeovery. 

We know that this was as early as the feeond centu¬ 

ry (c). It was hardly poffible to make much ufe of 

that iaftrunient without perceiving the pleafure ot con¬ 

cordant founds. 
The difeovery of the pleafures of harmony occafion- 

ed a total change in the fcience of mufic. During the 

dark ages of Europe, it was cultivated chiefly by the 

monks: the organ was foon introduced into the church¬ 

es, and the fhoral fervice was their chief and almoft 

their only occupation. The very conftruCiion of this 

Suppl. Vol. II. Part II. 
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inllrument mud have contributed to the improvement Tempera, 

of mufic, and inftru&ed men in the nature of the feale. 

The pipes are all tuned by their lengths \ and thefe 

lengths are in the ratios of the firings which give the w-y—.-J 

fame notes, when all are equally ftretched. This mull 

have revived the lludy of the mufical ratios. The tu¬ 

ning of the organ was performed by conlonance, and 

no longer depended on the nice judgment of founds in 

fucceffion. The dnllell ear, even with total ignorance 

of mufic, can judge, without the fmallell error, of an 

exact oCtave, fifth, third, or other concord ; and a ve¬ 

ry mean mufieian could now tune ail organ more accu- • 

rately than Timotheus could tune his lyre. Other 

keyed inllruments, refembling our harpfichord, were 

invented, and inllruments with fretted finger-boards. 

Thefe foon fupplanted the lyres and harps, being much 

more compendious, and allowing a much greater variety 

and rapidity of modulation. All thefe inllruments were 

the fruits of harmony, in the modern ler.fe of that word. 

The defieiences of the old diatonic feale were now 

more apparent, and the neceffity cf a number of inter¬ 

calary notes. The finger board of an organ or harpfii- 

chord, running through a feries of oClaves, and admit¬ 

ting much more than the accompanyment of one note, 

pointed out new fources of mufical pleafure arifing from 

the fulnefs of the harmony ; and, above all, the praClice 

of choral finging fuggetkd the polfibility of a pleafure 

altogether new. While a certain number of the choir 

performed the Cantus or Air of the mufic, it was irk- 

fome to the others to utter mere founds, fupporting or 

compoling the harmony of the Cantus, without any me¬ 

lody or air in their own parts. It was thought pro¬ 

bable that the harmonic notes might be fo portioned 

out among the reft of the choir, that the fucceffion of 

founds uttered by each individual might alfo conftitute 

a melody not unpleafant, and perhaps highly grateful. 

On trial it was found very practicable. Canons, mo¬ 

tets, fugues, and other harmonics, were compofed, where 

the airs performed by the different parts were not infe¬ 

rior in beauty to the principal. The notes which could 

not be thrown into this agreeable fucceffion, were left 

to the organift, and by him thrown into the bafs. 

By all thefe practices, the imperfections of the feale 

of fixed founds became every day more fenfible, efpe- 

cially in full harmony. Scientific mufic, or the pro¬ 

perties of the ratios, now recovered the high eftimation 

in which they were held by the ancient theorifts ; and 

as the muficians were now very frequently men of let¬ 

ters, chiefly monks,* or fober characters and decent man¬ 

ners, mufic again became a refpeClable ftudy. The or- 

ganift was generally a man of fcience, as well as a per-. 

former. At the firll revival of learning in Europe, we 

find mufic ftmiied and honoured with degrees in the 

univerfities, and very foon we have learned and excel¬ 

lent dilfertations on the principles of the fcience. The 

inventions of Guido, and the differtations of Salinas, 

Zarlino, and Zoni, are among the moil valuable pub¬ 

lications that are extant on mufic. The imporvements 

introduced by Guido are founded 011 a very refined 

O exanima¬ 

te) It is faid that the Chinefe had an inftrument of this kind long before the Europeans. Caufeus fays, that 

it was brought from China by a native, and was fo fmall as to be carried in the hand. It is certain that the 

Emperor Conftantine Copronymtis lent one to Pepin king of France in 757, and that his fon Charlemagne got 

another from the Emperor Michael Paleologus. But they appear to have been known in the Englifh churches 

before that time. 
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Tempera- examination of the fcale ; and the temperaments pro- 

ment °f the p0feci by tjie ot}ier two have fcarcelv been improved 
Srale of ( J -r» i i r - 

by any labours of modern date. Both thete authors 

had ftudied the Greek writers with great care, and their 

improvements proceed on n complete knowledge of the 

do£lrincs of Pythagoras and Ptolemy. 

At la ft the celebrated Galileo Galilei put the finifh- 

ing hand to the dodlrines of thofe ancient philofophers, 

by the difeovery of the connexion which fubfiits in na¬ 

ture between the ratios of numbers and the mufical in¬ 

tervals of founds. He difeovered, that thefe numbers 

expiefs the frequency of the recurring pulfes or un¬ 

dulations of air which excite in us the fenfation of found. 

He demonftrated that if two firings, of the fame mat¬ 

ter and thicknefs, be ftretched by equal weights, and 

be twanged or pinched fo as to vibrate, the times of 

their vibrations will be as their lengths, and the frequen¬ 

cy or number of ofcillations made in a given time will 

be inverfely as their lengths. The frequency of the fo- 

norous undulations of the air is therefore inverfely as 

the length of the firing. When therefore we fay that 

2 ; i is the ratio of the o£lave, we mean, that the un¬ 

dulations which produce the upper found of this in¬ 

terval are twice as frequent as thofe which produce 

its fundamental found. And the ratio 3 : 2 of the dia- 

pente or fifth, indicates, that in the fame time that 

the ear receives three undulations from the upper found, 

it receives only two from the lower. Here we have 

a natural conne&ion, not peculiar to the founds pro¬ 

duced by firings ; for we are now able to demon- 

flrate, that the founds produced by bells are regulated 

by the fame law. Nay, the improvements which have 

been made in the fcience of motion fiuce the days of 

Galileo, fhew us that the undulations of the air in 

pipes, where the air is the only fubflance moved, is re¬ 

gulated by the fame law. It feems to be the general 

property of founds which renders them fufceplible of 

mulical pitch, of acutenefs, or gravity ; and that a cer¬ 

tain frequency of the fonorous undulations gives a de¬ 

termined and unalterable mufical note. The writer cf 

this article has verified this by many experiments. Pie 

finds, that any noife whatever, if repeated 240 times in 

a fecond, at equal intervals, produces the note C fol fa 

ut of the Gindonian gamut. If it be repeated 360 times, 

it produces the G fol re ut, See. It was imagined, that 

only certain regular agitations of the air, fuch as are 

produced-by the tremor or vibration of elaitic bodies, 

are fitted for exciting in us the fenfation of a mufical 

note. But he found, by the moil diftindl experiments, 

that any noife whatever will have the fame effedl, if re¬ 

peated with due frequency, not lefs than 30 or 40 times 

in a fecond. Nothing furely can have lefs pretenfioii to 

the name of a mufical found than the folitary fnap which 

a quill makes when drawn from one tooth of a comb to 

another : but when the quill is held to the teeth of a 

wheel, whirling at fuch a rate, that 720 teeth pafs un¬ 

der it in a fecond, the found of g in alt. i; heard moil 

difthiftly ; and if the rate of the wheel's motion be va¬ 

ried in any proportion, the noife made by the quill is 

mixed in the mod diilinft manner with the mufical note 

correiponding to the frequency of the fnaps. The kind 

of the original noife determines the kind of the conti¬ 

nuous found produced by it, making it harfh and fret¬ 

ful, or fmooth and mellow, according as the original 

uoife is abrupt or gradual; but even the moll abrupt 
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noife produces a tolerably fmooth found when fufficient- Tempera, 

ly frequent. Nothing can be more abrupt than the mtfl of th< it 

fnap juft now mentioned ; yet the g produced by it has ^ufief 
the fmoothnefs of a bird's chirrup. An experiment was 

made, which was lefs promifing of a found than any that 

can be thought of. A ftop-oock was fo conftru&ed, 

that it opened and fhut the paflage through a pipe 720 

times in a fecond. This apparatus was fitted to the pipe 

of a conduit leading from the bellows to the wind-cheil 

of an organ. The air was limply allowed to pafs gen¬ 

tly along this pipe by the opening of the cock. When 

this was repeated 720 times in a fecond, the found g in 

alt. was moll fmoothly uttered, equal in fweetnefs to a 

clear female voice. When the frequency was reduced 

to 360, the found was that of a clear but rather harfh 

man’s voice. The cock was now altered in fuch a 

manner, that it never fhut the hole entirely, but left 

about one third of it open. When this was repeated 

720 times in a fecond, the found was uncommonly 

fmooth and fweet. When reduced to 360, the found 

was more mellow than any man’s voice at the fame 

pitch. Various changes were made in the form of the 

cock, with the intention of rendering the primitive noife 

more analogous to that produced by a vibrating firing. 

Sounds were produced which were pleafant in the ex¬ 

treme. The intelligent reader will fee here an opening 

made to great additions to pra&ical mufic, and the 

means of producing mufical founds, of which we have 

at prefent fcareely any conception ; and this manner of 

producing them is attended with the peculiar advan¬ 

tage, that an inflrument fo conftru6led can never go 

out of tune in the fmallefl degree. But of this enough 
at prefent. 

This difeovery of Galileo’s completed the Pythago- This fre- 
rean theories, by fupplying the only thing wanted for quency is 

procuring confidence in them. We now fee that thefxFr,^£cl 

nuific of founds depends on principles as certain and asj^j rea^“ 

plain as the elements of Euclid, and that every thing of Pytha* 
relating to the fcale of mufic is attainable by mathema-gora?. 

tics. It is very true that we do not perceive the ratio 

3 : 2 in the diapente, as having any relation to the num¬ 

bers 3 and 2. But we perceive the fweetnefs of found 

which chararilerifes this concord. This is undoubtedly 
the perception of a certain phyfical fa£t involving this 

ratio, as much as the fweetnefs on our tongue is the per¬ 

ception of a certain manner of a&ing of the particles 
of fugar during their diffolution in the faliva. 

The pleafurc arifing from certain confonances, fuch Concord, 

as do fol, is not more diftindlly perceived than is theDlsconi)> 

difagreeable feeling which other confonances produce,^, 

fuch as do re ; and it was a fair field of difquifition toticular ra- 
difeover why the one pleafed and the other difpleafed. rios of fre- 

We cannot fay that this queftion has been completely(luenc7« 

decided. It has been aferibed to the coincidence of vi¬ 

brations. In the o£lave, every fecond vibration of the 

treble note may be made to coincide with every vibra¬ 

tion of the bafs. But the pleafure arifing from the dif¬ 

ferent confonances does by no means fojlow the pro¬ 

portions of thofe coincidences of vibrations i for when 

two notes are infinitely near to the ftate which would 

produce a complete coincidence, the adlual coincidence 

is then exceedingly rare ; and yet we know that fuch 

founds yield very fine harmony. In tuning any con¬ 

cord, when the two notes are very difeordant, the co¬ 

inciding vibrations recur very frequently \ and as we ap¬ 

proach 
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•smp.™.- proach nearer and nearer to perfeft concord, thefe coin- 
ent of the ^deuces become rarer and rarer; and if it be infinitely 

near to perfed concord, the coincidences of vibration 

will be infinitely diftant from each other. This, and 
many other irrefragable arguments, demonftrate that 

coalefcence of found, which makes the pleafing harmo¬ 

ny of a fifth, for example, does not arife from the co¬ 

incidence of vibrations ; and the only thing which we 

can demonilrate to obtain in all the cafes where we en¬ 

joy this pleafure, is a certain arrangement of the com- 

ppnent milfes, and a certain law of fucceflion of the 

difiocations or intervals between the non-coinciding 

pulfes. We are perfedly able to demonftrate that 

when, by continually ferewing up one of the notes of 
a confonance, we render the real coincidence of pulfes 

lefs frequent ; the difiocations, or deviations from per- 
fed coincidence, approach nearer and nearer to a cer¬ 

tain defineable law of fuccciiion ; and that this law ob¬ 

tains completely, when the perfed ratio of the dura¬ 
tion of the.pulle is attained, although perhaps at that 

time not one pulie of the one found coincides with «i 

pulfe of the other. Suppofe two organ pipes, found¬ 

ing the note C folfa ut, at the diftance of ten feet from 
each other, and that their pulfes begin and end at the 

fame inftant, making the moil perfed coincidence of 

pulfes_there is no doubt but that there will be the 

mod perfed harmony ; and we learn by experience 

that this harmony is perfedly the fame, from whatever 

part of the room we hear it. This is an unqueftionable 

fad. A perfon fituated exadly in the middle between 

them will receive coincident pulfes. But let him ap¬ 

proach one foot nearer to one of the pipes, it is now 

demon ft rable that the pulfes, at their arrival at his ear, 

will be the mod diftant from coincidence that is pof- 

fible ; for every pulfe of one pipe will bifed the pulfe 

from the other : but the law of fucceflion of the devia¬ 

tions from coincidence will then, obtain in the moft per¬ 

fed manner. A mufical found is the. fenfation of a 

certain form of the aerial undulation which agitates the 
auditory organ. The perception of harmonious found 

is the fenfation produced by another definite form of 

the agitation. This is the compofition of two other 

agitations ; but it is the compound agitation only that 

affeds the ear, and it is its form or kind which deter¬ 

mines the fenfation, making it pleafant or unplcafaut. 

Our knowledge of mechanics enables us to deferibe 

this form, and every circumftance in which one agita- 

great ufe of tion can differ from another, and to difeover general 
mathema- featul-es or circumftances ot refemblance, which, in fad, 

accompany all perceptions of harmony. We are furely 

intitled to fay that thefe circumftances are fure tefts of 

harmony ; and that when we have enfured their pre¬ 

fence, we have enfured the hearing of harmony in the 

adjufted founds. We can even go farther in fome cafes: 

We can explain fome appearances which accompany im- 

perfed harmony, and perceive the connediou between 

certain diftind refults. of imperfed coincidences, and 

the magnitude of the deviations from perfed harmony 

which are then heard. Thus, we can make ufe of thefe 

phenomena, in order to afeertain and meafure thofe de¬ 

viations ; and if any rules of temperament fhould re¬ 

quire a certain determinate deviation from perfed har¬ 

mony in the tuning of an inftrument, we can fecure the 

appearance of that phenomenon which correfponds to 

the deviation, and thus can produce the precife tempe- 
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rament fuggefted by our rules. We can, for example, Tempera, 

deftroy the perfed harmony of the fifth Cg> and flatten 

the note g till it deviates from a perfed fifth in the ex- jviuiic. 
ad ratio of 320 to 321, which the muficians call the 
one-fourth of a comma. The moft exquifite ear for 

melody is almoft infenfible of a deviation four times 

greater than this; and yet a perfon who has no mufical 

ear at all, can execute this temperament by the rules of 

harmony without the error of the fortieth part ot a 

comma. 40' 
For this moft valuable piece of knowledge we are in-Beating* 

debted to the late Dr Robert Smith of Cambridge, a imper- 

very eminent geometer and philofopher, and a good °“ 

judge of muiic, and very pleafing performer on the or- 

gan and harpfichord. This gentleman, in his Difierta- 

tion on the Principles of Harmonics, publiihed for the 

firft time in 1749, has paid particular attention to a 
phenomenon in cocxiftent founds, called a beating. This 

is an alternate enforcement and diminution of the ftrength 

of found, fomething like what is called a clofe fhake, 

but differing from it in having no variation in the pitch 

of the founds.- It is a fort of undulation of the found, 

in which it becomes alternately louder and fainter. It 

may be often perceived in the found of bells and mufi- 

cal glaffes, and alfo in the founds of particular ft rings. 

It is produced in this way : Suppofe two uniidns quite 

perfed ; the vibrations of each are either perfedly co¬ 

incident, or each pulfe of one found is interpofed in the 

fame fituation between each pulfe of the other. In ei¬ 

ther cafe they fucceed each other with fuch rapidity, 

that we cannot perceive them, and the whole appears 

an uniform found. But fuppofe that one of the founds 

has 240 pulfes in a fecond, which is the undulation that 

is produced in a pipe of 24 inches long'; fuppofe that 

the other pipe is only 23 inches and Toths long. It 

will give 24.3 pulfes in a fecond. Therefore the lit, 

the Both, the i6cth, and the 240th pulfe of the firft 

pipe will coincide with the ill, the 81ft, the 162 i, and 

the 243d pulfe of the other. In the incidents of coin¬ 

cidence, the agitation produced by one pulfe is in ere a fed 

by that produced by the other. The commencement 

of the next two pulfes is feparated a little, and that of 

the next is feparated ftill more, and fo on continually ; 

the difiocations of the pulfes, or their deviations from 

perfect coincidence, continually increafing, till we come - 

to the 40th pulfe of the one pipe, which will com¬ 

mence in the middle of the 41ft pulfe of the other 

pipe ; and the pulfes wall now bifed each other, fo that 

the agitations of the one will counteract or weaken thofe 

of the other. Thus the compounded found will be 

ftrongcr at the coincidences of the pulfes, and fainter 

when they bifed each other. This reinforcement of 

found will therefore recur thrice in every fecond. The 

frequency of the pulfes are in the ratio of a comma, or 

8l : 80. Therefore this conftitutes an unifoti imperfect 

by a comma. If therefore any circumftance fhould re¬ 

quire that thefe two pulfes fhould form an unifon im.- 

perfed by a comma, we have only to alter one'of the 

pipes, till the two, when founded together, beat thrice 

in a fecond. Nothing can he plainer than this. Now 

let us fuppofe a third pipe tuned an exad fifth to the 

firft of thefe two. There will be no beating obfervable ; 

becaufe the recurrence of coincident pulfes is fo rapid 

as to appear a continued found. They recur at every*' 

fecond vibration of the bafs, or 120 times in a fecond. 

4 O z But 
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Tempera* But now, inflead of founding the third pipe along with 

the firft, let it found along with the fecond. Dr Smith 

demondrates, that they will beat in the fame manner as 

the unifons did, but thrice as often, or nine times in a 

fecond. When therefore the fifth C g beats nine times 

in a fecond, we know that it 1*3 too fharp or too flat 
41 (very nearly) by a comma. 

Dr Smith Dr Smith {hews, in like manner, what number of 

thcmto ^eats are raa^e in any given time by any concord, im- 
the fcicnce perfed or tempered, in any afligned degree. We hum- 
and prac- bly think that the moll inattentive perfon mull be fen- 

ficV'th312" ver? £reat value °f this difeovery. We are 
great effe£t.e<^ to ca^ it difeovery. Merfennus, indeed, had 
Pulfes of taken particular notice of this undulation of imperfedt 

confonances, and had offered conjectures as to their 

caufe ; conjectures not unworthy of his great inge¬ 

nuity. Mr Sauveur alfo takes a flill more particular 

a n°tice of this phenomenon *, and makes a mofl inge- 

cad Par ~ ni°us u^e it for the folution of a very important mu- 
370*, 1702,problem ; namely, to determine the precife num- 
1707, and ber of pulfes which produce any given note of the ga- 

J7I3* mut. His method is indeed operofe and delicate, even 

as fimplified and improved by Dr Smith. The follow¬ 

ing may be fubflituted for it, founded on the median Hm 

of founding chords. Let a violin, guitar, or any fuch 

inftrument, be fixed up againfl a wall, with the finger¬ 

board downward, and in fuch a manner, that a violin 

firing, {trained by a weight, may prefs on the bridge, but 

hang free of the lower end of the finger-board. Let 

another firing be llrained by one of the tuning pins till 

it be in unifon with fome note (fuppofe C) of the harp- 

fichord. Then hang weights on the other firings, till, 

upon drawing the bow acrofs both firings, at a fmall 

diflance below the bridge, they are perfect unifons, 

without the fmalled beating or undulation, and taking 

care that the preffure of the bow on that firing which 

is tuned by the pin be fo moderate as not to affeCt its 

tenfion fenfibly. Note exaCtly the weight that is now 

appended to it. Now increafe this weight in the pro¬ 

portion of the fquare of 80 to the fquare of 81 ; that 
is, add to it its 40th part very nearly. Now draw 

the bow again acrofs the firings with the fame caution 

as before. The founds will now beat remarkably ; for 

the vibrations of the loaded firing are now accelerated 

in the proportion of 80 to 81. Count the number of 

undulations made in fome fmall number (fuppofe jc) 

of feconds. This will give the number of beats in a 

fecond ; 80 times this number are the'fingle pulfes of the 

lowed found ; and 81 times the fame number gives the 

pulfes of the highed of thefe imperfect unifons. 

If this experiment be tried for the C in the middle of 

our harpfichords, it will be found to contain 240 pulfes 

very nearly ; for the drings will beat thrice in a fecond. 

The beats are bed counted by means of a little ball 

hung to a thread, and made to keep time with the 
beats. 

Here, then, is a phenomenon of the mod eafy ob* 

fervation* and requiring no flcill in mufic, by which the 

of the tem- pitch of any found, and the imperfeCtion of any con- 

perament cord, may be difeovered with the utinod prccifion ; and 
of con. by this method may-concordant founds be produced,. 

which are absolutely perfeCt in their harmony, or ha¬ 

ving any degree of imperfeCtion or temperament that 

we pleafe. An indrument may generally be tuned to 

perfeCt harmony, in fome of its notes* without any dif- 

Mufic, 
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ficulty, as we fee done by every blind Crouder. But if Tempera, 

a certain determinate degree of imperfedion, different m^ut of the- 

perhaps in the different concords, be neceffary for the ScaIe of 

proper performance of mufical compofitions on inftru- 

ments of fixed founds, fuch ss thofe of the organ or 

harpfichord kind, we do not fee how it can be diiputed, 

that Dr Smith’s theory of the beating of imperfect con¬ 

fonances is one of the mod important difeoveries, both 

for the praCtice and the fcience of mufic, that have been 

offered to the public. We are inclined to confider it 

as the mod important that has been madefince the days 

of Galileo. The only ,rivals are Dr Brook Taylor’s 

mechanical demonftration of the vibrations of an cladic 

cord, and its companion, and of the undulations of the 

air in an organ pipe, and the beautiful invedigations of 

Daniel Bernoulli of the harmonic fonnds which fre¬ 

quently accompany the fundamental note. The mufical 
theory of Rameau we confider as a mere whim, not 

founded in any natural law; and the theory of the grave- 

harmonics by Tart ini or Romieu is included in Dr 

Smith’s theory of the beating of imperfect confonances. 

This theory enables us to execute any harmonic fyflem 

of temperament w ith precilion, and certainty, and cafe, 
and to decide on its merit when done. 

We are therefore furprifed to fee this work of Dr 

Smith greatly undervalued, by a mod ingenious gentle¬ 

man in the Philofophical Trail factions for 1800, and call¬ 

ed a large and obfeure volume, which leaves the matter 

jud as it was, and its refults ufelefs and impracticable. 

We are forry to fee this ; becaufe we have great expec¬ 

tations from the future labours of this gentleman in the 

field of harmonics, and his late work is rich in refined: 

and valuable matter. We prefume humbly to recom¬ 

mend to him attention to his own admonitions to a ve¬ 

ry young and ingenious gentleman, who,.he thinks, 
proceeded too far in animadverting on the writings of 

Newton, Barrow, and other eminent mathematicians. 

We alfo beg his leave to obferve, that Dr Smith’s ap¬ 

plication of his theory may be very erroneous (we do * 

not fay that it is perfeCt), in confequence of his notion 

of the proportional effeCts produced on the general har¬ 

mony by equal temperaments of the different concords. 
But the theory is untouched by this improper life, and - 

dands as firmly as any proportion in Euclid’s Elements. 

We are bound to add to thefe remarks, that we have* 

oftener than once heard mufic performed on the harp¬ 

fichord deferibed in the fecond edition of Dr Smith’s^ 

Harmonics, both before it was fent home by the maker 

(the,fird in his profeffiori), and afterwards by the au¬ 

thor himfelf, who was a very pleafing performer, and * 

we thought its harmony the fined we ever beard. Mr 

Watt, the celebrated engineer, and not lefs eminent 

philofopher, burlt a handfome organ for a public fo-~ 

ciety, and, without the lead ear or relifh for mufic, tu¬ 

ned three oCtaves of the open diapafon by one of Dr 

Smith’s tables of beats, with the help of a variable pen-- 

dulum. Signior Doria, leader of the Edinburgh con¬ 

cert, tried it in prefence of the writer of this article,* and * 

faid, (i Belliffima—fopra modo belliffima 1” Signior’ 

Doria attempted to fing along with it, but would not 

continue, declaring it impofiible, becaufe the organ was 

ill-tuned. The truth was, that, on the major key oT 

E*, the tuning was exceedingly different from what 

fhe was accudomed to, and fhe would not try another* 

key. We mention this particular to fhew how accu¬ 

rately 
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ment of the ment intended. 

Ivlific. This theory 'n valuable, therefore,. by giving us the 
_ ^management of a phenomenon intimately conneded 

43 with Harmony, and affording us precife and pradicable 

Ynd accu- nieafares of all deviations from it. It bids fair, for this 

reafon, to give us a method of executing any fyftem 

of temperament which we may find reafon to prefer. 

But we have another ground of eftimation of this theo¬ 

ry. By its affiftance, we are able to afcertain w ith cer¬ 

tainty and precifion the true untempered fcale of mufic, 

which eluded all the attempts of the ingenious Greeks ; 

and we determine it in a way fuited to the favourite 

mufic of modern times, of which almoft all the excel¬ 

lencies and pleafures are derived from harmony.. We 

do not fay that this total innovation in the principle of 

iriufical pleafure is unexceptionable ; we rather think it 

very defective, believing that the thrilling pleafures of 

mufic depend more upon the melody or air. We ap¬ 

peal even to in Unified muficians, whether the heart and 

affedions are not more affeded (and with much more 

d'flinfi variety of emotion) by a fine melody, fupported, 
but not obferved, by harmonies judicioufly chofen ? It 

appears to us that the effed of harmony, always filled 

up, is more uniformly the fame, and lefs touching to 

the foul, than feme fimple air fung or played by a per. 

former of fenfibility and powers of utterance. We do 

not wonder, then, that the ingenious Greeks deduced, 
all their rules from this department of mufic, nor at their 

being foSatisfied with the pleafures which it yielded, 

that they were not folicitous of the additional fupport 

of harmony. We fee that melody has fuffered by the 

change in every country. There is no Scotchman, 

Irifhman, Pole, or Ruffian, who does not lament that 

the /kill in compofing heart-touch nig airs is degenera¬ 

ted in his refpedive nation ; and all admire the produc¬ 

tions of their mufe of “ the days that are paft.” They 

are “ pleafant and mournful to the foul.” 
But we ftill prefer the harmonical method of forming 

the fcale, on account of its precifion and facility : and 
we prefer the theory of beats, hecaufe it a Jo gives us the 

tnojl faiisfactory fcale of melody ; and this, not by lepeat- 
ed corrections and recorreCtions, but by a direCl pro- 

cefs. By a table of beats, every note may be fixed at 

fonce, and we have no occafion to return to it and try 

new combinations ; for the beatings of the different con¬ 

cords to one bats being once determined, every beating 

of any one note with any other is alfo tixed. 

We therefore requeft the reader’s patient attention 

^ndame.n-^o the experiment which we have now to propofe. This 
aexpen- :P u-U with tun orsran nines equally 
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experiment is bed made with tuo.organ pipes equally 

voiced, and pitched to the note C in the middle of our 
harpfichords. Let one of them at lead be a Hopped 

pipe, its pidon being made extremely- accurate, and at 

the fame time eafily moved along the pipe. Let the. 

lhank of it be divided into 240 equal parts. The ad¬ 

vantage of this form of the experiment is, that the 

founds can be continued, with perfect uniformity, for 

any length of time, if the bellows be properly conftrudL 
ed. In default of this apparatus, the experiment may 

be made with two harpfichord wires in perfed unifon, 

and touched by a wheel rubbed with rofin ir.ftead of a 

bow, in the way the founds'of the vielle or hurdygurdy 

are produced. This contrivance alfo will continue the 

founds uniformly at pleafure, . A fcale of 240. parts 
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mull be adapted to one firing, and numbered from that Tempera* 

end of the firing where the wheel or bow is applied 
it. Great care muft be taken that the fhifting of the Mufic> 

moveable bridge do no-: alter the ftrain on the wire.' 

We may even do pretty well with a bow in place of 

the wheel; but the found cannot be long held on in 

any pitch. In describing the phenomena, we (hall ra¬ 

ther abide by the firing, hecaufe the numbers of the 

fcale, or length of the founding part of the wire, cor- 

refpond, in fad, much more exadly with the iounds. 
The deviations of the fcale of the pipe do not in the 

leafi affed the conclufions we mean to draw, but would 

require to be mentioned in every inftance, which would 

greatly complicate the procefs. 
Having brought the two open firings into perfed 

unifon, fo that no beating whatever is obferved in the 

confonance, Aide the moveable bridge flowly along the 

firing while the wheel is turning, beginning the motion 

from the,end moft remote from the bow. All the notes 

of the odave, and all kinds of concords and difeords, 

will be heard ; each of the concords being preceded 

and followed by a ruffling beating, and that fucceeded 

by a grating difeord. After this general view of the 

whole, let the particular harmonious llations of the 

bridge be more carefully examined as follows. 
I. Shift the moveable bridge to the divilion 120. .._ 

if has been exadly placed, we firall hear a perfed oc-tionof the 

tave without any beating. It is, however, fetdom fo 

exadly fet, and we generally hear fome beating. H'V 0f concord. 
gently fhifting the bridge to either fide, this beating 

becomes more or lefs rapid ; and when we have found 

in which diredion the bridge muft be moved, we can 

then flide it along till the beating ceafe entirely, and 

the founds coalefce into one found. We can fcarcely 

hear the treble or odave note as diftinguifhable from 

the bafs or fundamental afforded by the other firing. 

If the notes are duly proportioned in loudnefs, we can¬ 

not hear the two as diftind founds, but a note Seem¬ 
ingly the fame with the fundamental,, only more bril¬ 

liant. (N. B. It would be a great improvement of 
the apparatus to have a micrometer ferew for produ¬ 

cing thofe fra all motions of the bridge.) 
Having thus produced a fine odave, we can now 

perceive that, as we continue to Shift the bridge from 
its proper place, in either diredion, the beating be¬ 

comes more and more rapid, changes to a violent rat¬ 

tling flutter, and then degenerates into a moft difagr.ee- 

able jar. This phenomenon is obferved in the deviation 

of every concord whatever from perfed harmony, and 

muft be carefully kept in remembrance. 46 
Before we quit this concord, the odave, produced Harmony 

by the bifedion of the pipe or firing, we muft obferve,^ ^ 

that, with refped to ourfelves, the odave c c muft beatmei0(jy# 

almoft twice in a fecond, before we can obferve clearly 

any mis-tune in it, by founding the notes in fuccefiion, 

or as fteps in the fcale of melody. .We never knew any 
ear fo nice as to difcover a mis-tuning when it beats but. 

once in three feconds. We think ourfelves intitled 

therefore to fay, that we are infenfible of a temperament 

in melody amounting to one-third of a comma ; and we 

never knew a perfon fenfible of a temperament half this 

bU\Vhen the imperfedion of the odave.is.clearly fen¬ 

fible by founding the notes in fuccefiion, it is extremely' 

difagreeable> feeling like a ftruggle or endeavour to at- 
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tain a certain note, and a failure in the attempt. This nut, we fhall hear the beatings return again • and after 

teems ow.ng to the familiar h.mlarity of offerees, in the fluttering and degenerating to a jarring noife, by t verym nt of the 
habitual talking and iingmg of men and women toge- (mall motion of the bridge, they wdl again be heard *cale of 

ther. But when the notes are, founded together, al- will grow flower, accompanied with a fort of angry ex’ MLfic- 

though we are not much more fenfible of the imperfec- preflion, and will ceafe entirely when the bridge reaches' ’ so ^ 
tion of the harmony diredly, as a failure in the fweet- the i92d divilion of our fcale. Here we have another Determina. 

nefs of the concord, we are very fenfible of this pheno- concord of very peculiar charader, being remarkable- 'ion of 

f,erfon who can diftinguifh enlivening and gay. This found gives perfed fatisfac-UW* 

tion to the ear, if employed as the third hep in the fcale 

of melody, being the note ml of that feries, at lead in 
all gay or cheerful airs. 

VI. As we move the bridge from 192 to 200, we 

bear again the fame beatings, which, in the immediate 

vicinity to 192, hjve a peevifli fretful expreffion, in- 

head of the angry wafpifli expreflion before mentioned. 

When the bridge has palled that iituation which produ¬ 

ces only grating difcordauce, we hear the beatings a- 

gain, and they become flower, and ceafe altogether 
when the bridge arrives at 200. Here we have an¬ 

other confonance, which mud be called a concord, be- 

a weak found from a dronger one, can eafily perceive, 

in this indired manner, any friction of a comma, how- 
ever minute. 1 his makes the tuning by harmony much 

more exa& than by melody alone. It is alfo much more 

accommodated to the genius of modern mufic. The 

ancients had favourite pafiages, which were frequently 

introduced into their airs, and they were folicitous to 
have tliefe in good tune. It appears from paffages* in 

the writings of Galen, that different performers excelled 
chiefly in their flcill in making thofe occafional tempe¬ 

raments which their muhe required. Our mufic is 

much more drid, by reafon of our harmonic accompa 
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nyments, which are an abominable no.fe when m.s-tuned caufe it is rather agreeable than otherwife, but ftro’ngly 
in a degree, which would have palled with the ancients marked bv a ^ 
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in a degree, which would have palled with the ancients 

for very good melody. Ariftoxenus fays, that the ear 

cannot difeover the error of a comma. This would now 
be intolerable. 

Bpt another advantage attends our method. We 

o 0,1 wim.1 wile, uui urongiy 
marked by a mournful melancholy in the expreffion. In 

the fcale of melody, it forms the third lkp in thofe airs 

which exprefs lamentation or grief. It is called the 

minor third, to diftinguifh it from the lail enlivening 

obtain, by its affiitance, the mod peried fcale of mtlo- jor third. Wh‘Cll> be“'S & larger lnterval> ,s called the ma- 

fhV CrJ£ aUf ^le °nly,b>’. CbanCe by 11 “ weH thefe two thirds give the di-Detain*, 
the Greeks. This is now to be our bufmefs to uu- ft,ngu,flung charaders’to the only two modes of nielo-tionof the 

tt e„, ,i ,, , ., „ . . , , dious conipofition that are admitted into modern mufic 3i 
„S the moveable bridge at 158, and found the Hie feries containing the major third is called the ma 

two firings. 1 hey will beat very difagreeably, being jor, and that containing the minor third is called the 
plainly out of tune. Slide it gradually toward 160, minor mode. It is worthy of remark fU f f* t 

and the beats will grow flower and flower ; will change preachers, in their conventicles and field fermons^affetf: 
to a gentle and not unpleafant undulation ; and at Lit, this mode in their harangues, which are ofteTdiftinSlv 

when the bridge is at i 60, will vannh entirely, and the muilcal, modulating entirely by nmfical intervals and 

two founds will coalefce into one fweet concord, in keeping the whole .if their chaunt in fubordh.arion to 

a fundamental or key note. This ' 
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which neither of the component founds can be diftiu- 

gui Hied. If the found given by the fiiort firing be now 

examined as a ffep in the fcale of melody, it will be 

found a fifth to the found of the long firing or funda¬ 

mental note, perfcdly fatisfa&ory to the niceft ear. 
Thus one ftep of the icale has been afeertained. 

III. Slide the bridge flowly along the firing. The. 

beating will recommence, will become the flutter, and 

then a jarring noife ; and will again change to an angry 

flutter, beating about eight times in a fecond, when the 

bridge Hands at 169 nearly. Pufhing it ftill on, but 

very flowly, the flutter will become an indiftin£ jarring 

noife ; which, by continuing the motion, will again be¬ 

come a flutter, or beat about fix in the fecund. The 
bridge is now about 171. 

IV. Still continuing the motion, the flutter becomes 

a jarring noife, which continues till the bridge is near 
to 180, when the rapid flutter will again be heard 

S3 

This will become flower and flower as we approach to beatings, their acceleiatio'n, a°nd\h\iVdeg^ting in 
180 ; and when the bridge reaches that Point, all beat- to a i.mW Air^A n. _r..... U1«r ^generating in 180; and when the bridge reaches that point^ all beat¬ 

ing vaniflies, and we have a foft and agreeable concord, 

but far inferior to the former concord in that cheering 

fweet nefs which chara&erifes the fifth. When this note 

is compared with that of the fundamental firing as a 
ftep in the fcale of melody, it is found to correfpond to 
thp nntp fn nr f n.—. * . i _ r _ t 1 • . 1 . 

. .. . -J . is not unnatural, 
when we coniider tlie general fcope of their difcouifes, 

namely, to infpire melancholy and humiliating thoughts, 

awakening’ forrow, and the like. It is not fo eafy to 

account for the ufual whine of a beggar, who generally 

craves chanty in the major third. This is the cafe, at 
leait, m the northern parts of this ifland. 

If vve continue to fliift the bridge ftill nearer to the 
end of the firing, we fhall hear nothing but a fucceffion 

of vile difcordaut noifes, fomewhat lefs offeufive when 

the bridge is about the divifions 213 and 216, but even 
there are very unpleafant. 

VII. Let us therefore change our manner of pro-Determine 

ceeding a little, and again place the bridge at 160,tlcn of ^ 
which will give us the pleafmg concord of the fifth. In-6th- 

ftcad of pufhing it from that place toward the nut, let 

it be moved toward the wheel or bow. Without re¬ 

peating what we have faid of the appearance of the 

to a jarring difcord, to be afterwards fucceedcd by an¬ 
other beating, &c. &c. we fhall only obferve, that when 

we place the bridge at 150, we have no beatings, and 

we bear a confonance, which is in a flight degree plea- 

fan t, and may therefore be called a concord. It has the 

other marks of a concord which we have been making 
the note fa, or the fourth ftep in the fcale, and in that fo much ufe of • foTthe besrin bee“ uS 

employment to give complete fatisfadion to the ear. ffiift the bridge ’to eitherfHe of , 7^" lT 

. Still advancing the moveable bridge toward the the fixth ftep§in the defending fcale of mournfulm^ 

lody 
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Tempera- lody ; that is, when we are palling from . 

Lent of thet}ie graver notes, with the intention of putting an em- 
c^u nf , afis on t^e t^ir^ anc[ the fundamental. Although 

not eminent as a concord with the fundamental alone, 
it has a mo ft pleafing effed when liftened to in fubor- 
dination to the whole feries, or when founded along 
with other proper accompanyments of the fundamental, 

55 VIII Placing the bridge at 144, we obtain another 
Determina- very pleafing concord, differing in its expreffion from 
:ion of the any Qf foregoing. We find it difficult to exprels 
fldu its charaAer. It is greatly inferior to the fifth in fwcet- 

nefs, and to the major third in gaiety, but feems to 
poffefs, in a lower degree, both of theft- qualities. In 
the fcale of cheerful melody, it is the fixth note, which 
we have diftingnifhed by the fyliable la, It is alfo ufed 
even in mournful melody, when we are afeending, with 
the intention of clofing with the odave. 

55 In fhifting the bridge from 144 to 12c, we obtain 
Scale of the nothing but difeordant, or at leaft difagreeable confo- 
upper oc- nances. And, laftly, if we move the bridge beyond 
tave' 120, to divifions which are refpeftively the halves of 

tliofe numbers which produced the concords already 
treated of, we obtain the fame Reps in the fcale of the 
upper odave. Thus if the bridge oc at bo, we ha\e 
the fifth to the odave note, or twelfth to the funda¬ 
mental. If it be at 60, we obtain the double odave, 

&c. &c. &c. 
We have perhaps been raffi in affixing certain moral 

or fentimental chara&ers to certain concords ; for we 
have feen inftances of perfons who gave them different 
denominations; blit thefe were never contraffidory to 
ours, but always Cxpreffed fome fentiment allied to that 
which we have affigned. We never met with an in- 
lknce of a perfen capable of a little diferiminating re¬ 
flexion, who did not acknowledge a manifeft fentimen¬ 
tal diftindion among the different concords which could 
not be confounded. We doubt not but that the Greexs, 
a people of exquifite fenfibility to all the beauties of 
taffe and fentiment, paid much attention to thefe cha- 
raders, and availed themfclves of them in their compo- 
fitions. We do not think it at all unlikely, that great¬ 
er effeds have been produced by their mufic, which 
was flu died with this exprtfs view, than have ever been 
produced by the modern mufic, with all the addition of 
harmony. We have allowed too great a fhare of our 
attention to mere harmony. Our great authors aie 
much lefs folieitous to compofe an enchanting air, than 
to conftruft a full fccre of rich and well conduded har¬ 
mony. We do not profefs to be nice judges in mulical 
compofition, but we may tell what we ourfelves expe¬ 
rience. We find our minds worked up by a continu¬ 
ance cf fine harmony into a general fenfibility ; into a 
frame of mind which would prepare and fit us for re¬ 
ceiving ftrong impreffions of moral fentiment, if thefe 
were diftindly made. But we have fcldom felt any 
diftind emotions excited by mere inflrumental mufic. 
And when the harmonies have been merely to fupport 
the performance of a voice, the words have been either 
fo frittered by mufical divifions, as to become in fome 
meafure ludicrous — or have been fa indiftind, and made 
fo trifling a part of the mufic, that there was nothing 
done to give a particular ffiape to the moral impreffion 
on our mind. We have generally been ftrongly affed- 
ed by fome of the anthoms which were in vogue in for¬ 
mer times; and we think that we perceived the caufe 

58, 
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the acute to of this difference : There was a great fimplicity in the Tempera- 

voice parts: the fyllahles were not drawled out into 
long mufical phrafes, but pronounced nearly according Mufic. 
to their proper quantities ; fo that the fentiment of the —y •*** 

fpeaker was expreffed with all the force of good de¬ 
clamation, and the harmony of the accompany ment then 
ffrengthened the appropriate effed of the melody. We 
mean net to offer thefe obfervations as of much autho¬ 
rity, but merely to mention fome lads, and to affign 
what w^e felt to be their cauies, in order to promote, in 
fome degree, however infignificant, the cultivation of# 
mufical fcience. With this view, we venture to fay, 
that fome of the beft compofitions of Knapp of York 
uniformly affed 11s more than the more admired anthems 
of Bird and Tallis. A cadence, which Knapp gives 
almoft entirely to the melody, is laboured by Bird or 
Tallis with all the rules of art ; and you have its cha- 
raders of perfed or imperfed, full or difappointed, ca¬ 
dences, and fuch an apparatus of preparation and re- 
folution of difeords, that ) 011 forefee it at the diftance of 
feveral bars, and then the part affigned to the voice 
feems a very trifle, and merely to fill up a blank in the 
harmony. Such cGnipofitions fmell of the lamp, and 
fail of their purpofe, that of charming the learned ear. 
But enough of this digreffion. 

Thus have we found a natural relation between cer¬ 
tain founds ftrongly marked by very precife charaders. 
The concordance of found is marked by the abfence of 
all undulation, and the deviations from this harmony are 
fhewn to be meafurable by the frequency of thofe un¬ 
dulations. We have alfo found, that the notes, which 
are thus harmonious along with the fundamental, are 
fteps in the fcale of natural mufic (for we mu ft ac¬ 
knowledge melody to be the primitive mufic, didated 
by nature). We have got the notes —do —mi, fa, fol, 
la—do, afccrtained in a way that can no longer be mif- 
taken. 

Let us now examine what ph\ fical or mechanical re- Ratj"os bre¬ 
lations thefe founds Hand into each otl^er. Our mono-iongiDg to 
chord gives us the lengths of the firings; and the dif-thegon. 
covery of Galileo fhews us, that thefe are alfo the du- cord*> 

rations of the aerial pulfes which produce the feiifations 
of mufical notes. Their ratios may therefore be truly 
called the ratios of the founds. Now we fee that the 
firings which produce the founds do fol are 240 and 
160. Thefe are in the ratio of 3 to 2. In this man¬ 
ner we may date all the ratios obferved in our experi¬ 
ment, viz,. 
Do : mi have the ratio of 240 to I92,orof5to4 

Do : fa 

Do : fol 

Do : la 

Ml : fol 

Fa : fol 

Sol : la 

Ml : fa 

59 

to
 ■ 

0
 

180 4*3 
240 : 160 3 • 2 
240 : 144 

5:3 , • 
192 : 160 6 : $,~do : tml 

180 : 160 9 : 8 

160 : T44 10 : 9 

192 : 180 16 : 15 

rieic wc get me iigui. w 1 1 1 wu ’• “*'-** * 

genious and unwearied fpeculations of the Greek ma¬ 
thematicians enlifted into the fervice of mufic, without 
being able to give a good reafon wdiy. The ratio 5 14,, 
which their faftidious metaphyficians rejeded, and which 
others wiffied to introduce from motives of mere necef- 
fity to fill up a blank, is pointed out to us by one of 
the fineft concords. The interval between the fourth* 
and fifth is, very fortunately, a ftep of the fcale* 

The 
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The next ftep fol la is more important. * 

for melody would have been very well fatisfied with an 
interval equal to fa fol, or 9 : 8 ; but if the moveable 
bridge be fet at the divifion 142-J, correfponding to 
fuch a ftep, we fhould have a very often live flutter¬ 
ing. It is reasonable therefore to conclude, from ana¬ 
logy, that the interval fol la does not correfpond to 
the ratio 9:8; and that 10:9, which is, at leaft, 
equally fatisfadory to the ear, is the proper ftep, even 
in the fcale of melody. If we eonfider what may be 
called the fcale of harmony, there is no room left for 
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For the ear re a major tone, and other fyftems make it minor. E- Tempera. 

ven in modern times it hai been coniidered as uncertain ; m^ntufthc 
and the only reafon which we have to offer for a prefer¬ 
ence of the major tone for the firft ftep is, that, fo far as 
we can judge by our own feelings, the founds in the re¬ 
lation of 9 : 8 are'Iefs dife’ordant than founds in the re¬ 
lation of 10 : 9, and becaufe all the other fteps have been 
determined by means of concords with the key. We re¬ 
fer,, for a more particular examination of*the principles 

•on which tliefe arrangements are valued, to Dr Smith's 

j ' ----- - — -™- ‘V™ Harmonics, Prop. I. where he fhews how one is preferable 
doubt. To enjoy the greateft poffibk pleafure of bar- to another, in proportion as it affords a greater number 

fe mult not only take each note as it is related of nerfed f'mi r*nrrla om,rvn/-«- flio n k,v,, ^ __ 
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fmony, we mult not only take each note as it is related 
to the fundamental, but alfo as it is related to other 
notes of the fcale. It may chance to be convenient to 
affumc for the fundamental of our occasional fcale of 
modulation, the firing of the lyre which is tuned as fa 

to its proper fundamental ; or it may increafe the har¬ 
mony (and we know that it does), if we accompany the 
note do with both of the notes fa and la. To have the 
fine concord of the major third, it is neceffary that the 
interval fa la be equivalent tu the ratio 5 : 4. Now fa 

is r8o, and 5 : 4 = 180 : 144* Therefore, by making 
the ftep fol la equal to 9 : 8, we-fhould lofe this agree¬ 
able concord, and get difeord in its place. 

And thus is evinced, in oppofition to Ariftoxenus, 
the propriety of having both a major and a minor tone ; 
the lirft expreffed by 9 : 8, and the laftby 10 : 9. The 
difference between thefe fteps is the ratio 81 : 80, called 
a comma by the Greek theorifts. 

We ft ill want two fteps of the fcale, and two founds 
t>r notes correfponding to them, namely re and ft; and 
we wifti to eftablifh them on the fame authority with 
the reft. We fee that this cannot be done by a con¬ 
cordance with the fundamental do. The ear fufficient- 
ly informs us that the fteps do re and laf muft be 
tones, and not femiton£s, like mi fa. The fenfible Simi¬ 
larity of the two tetrachords, do re mi fa andfol la ft do, 

alfo teaches us that the ftepJi do fhould be a femitone 
like mi fa. This feems to be all that mere melody can 
teach us. But we have little information whether we 
Shall make laf a major or a minor tone. If we copy 
the tetrachord do re mi fa exactly, we Shall make the 
ftepj/f do like mi fa, and equivalent to the ratio 16:15. 
This inquires the moveable bridge to be placed at 128. 
The found produced by this divifion is perfed ly fatis¬ 
fadory to the ear as a ftep of the fcale of melody. 
Moreover, our fatisfadion is not confined to the corn- 
par i fun of it with the note do, into which we Slide by 
this gentle ftep. It makes agreeable melody when ufed 

of perfed concords among the neighbouring notes, 
which is the favourite objed in all modern mufic. Upon 
this principle'our arrangement is by far the bell, becaule 
it admits five more concords in the odave than the o- 
ther. But'we have coufidered the fubjed in a different 
manner, merely to avail ourfelves of the phenomenon by 
which all the fteps, except one, feem to be naturally 
afeertained, and by which the connedion between har¬ 
mony and melody Seems to be pointed out to us. 

It will be convenient to reprefent the tones major 
and minor and the heniitone, by the fymbols T, i, and 
H. Alfo to mark the notes by the Roman numerals, 
or by cyphers according as they are the extremes of 
major or minor intervals. By this notation the odavfe 
may be reprefented thus: 

A B c d e - 

't See. 

8 
&c. 9_ 'JL £ _9 JL 1_5_ 

10 16 9 10 9 16 9 
K II III 4 V VI VII VIII IX X&c. 

The reader will remark, that the primary divifions 
which we aftigned to the reprefentation of an odave in 
fig. 1. by the circumference of a circle, are in conformi¬ 
ty to this Ptolemaic partition of the odave. He will 
alfo be fenfible, that the divifion into five equal mean 
tones and two equal hemitones, which is expreffed by 
the dotted lines, agreeing with the Ttulemaic divifion 
only at C and E, is effeded by bifeding the arch CE; 
and therefore the deviation of the found fubftituted for 
the Ptolemaic E) is half the difference of CD and DE, 
that is, half a comma. The deviations therefore at F, 
G, A, and B, are each a quarter of a comma. 

It is well known, that if the logarithm of the length 
of one ft ring be Tubtraded from that of another 1 
difference is a meafure of the ratio between 

O J 

the mic mca- 
“lia 1LCJ^ 11 ma*cs agreeaoie meioay wnen uled difference is a meaiure of the ratio between them. Hires of the 
as the third to the note fol. If we examine it mathe- Therefore 30103 is the meafure of the mufical intervalmufical in* 
maticallv, we find it a oerfed mainr third rn Cnl • fnr _r_ r tervals. 
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matically, we find it a perfed major third to fol; tor fol 
requires the 160th divifion. How 160 : 128 == 5 : 4, 
which is the ratio cif the pulfes of a major third. All 
thefe reafons feem enough to make us adopt this deter¬ 
mination of the note ft. 

It remains to eonfider how we fhall divide the inter¬ 
val do—mi. It is a perfed major* third. So is fa la, 
and fo \i fol ft. But in the firft of thefe two, we have 
ken that it muff be compofcd of a major tone with a 
minor tone above it; and in the fecond we have a minor 
tone followed by a major tone above. We are left lin¬ 
en tam therefore whether do re fhall refemble fa la or 

JfKfi in the pofition of its two parts. Ariftoxenus and 
his followers declared the ear to be equally pleafed with 
both. Ptolemy’s SyJkma Diatonicum Intenfum makes do 

called the odaye, and then the meafures of the 
Comma 
Heniitone 
Minor tone 
Major tone 

3* • 
Illd 
4th 
Vth . 
6th 
Vlth . 
Vllth 
Vlllth 

. 540 or 54 
. 2 803 280 

4576 458 

• 5>i5 51* 
• 7918 792 

. 9691 969 
. 1249+ 1249 

. I7609 1761 
. 20412 2041 
. 22183 2219 

27300 2730 
. 30103 3oi° 

This is a very convenient circumftance. If we take 
only the four lirft figures as integers, and make the 

odave 
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retrpera- octave confift of 3010 parts, we have a fcale more exad anj ^ 
:nt of the t]ian the niceft harmony requires. The circumference 
cale of a c{rc\c may he fc divided into 301 degrees, and the 

moveable circle have a nonius, fubdividing each into 10 
Or it may be divided into 55,8 degrees, each of which 
will be a comma. Either of tliefe divifions will make 
it a mod convenient inltrument for expeditioully exa¬ 
mining all temperaments of the fcale that can be propo¬ 
sed. Or a ftraight line may be fo divided, and repeat¬ 
ed thrice. Then a Aiding ruler, divided in the fame 
manner, and applied to it, will anfwer the fame purpofe. 
We (hall fee many ufeful employments of thefe inftru- 
ments by and by. 

Having thus endeavoured to communicate fome plain 
notion of the formation and fingular nature of that gra¬ 
dation of founds which produces all the pleafures of 
mufic, and of the manner of obtaining the ileps of this 
gradation with certainty and precifion, we proceed to 
confider how thofe mufical paffages may be performed 
on fuch keyed inftruments as the organs and harpfi- 
chords, as they are now conftruded. Thefe inllruments 
have twelve founds and intervals in every odave, in or¬ 
der that an air maybe performed in any pitch; that is, 
taking any one of the founds as a key note. It is plain 
that this cannot be done with accuracy; for we have now 
feen that the interval mi fa is bigger than half of do re 

or re mi, &e. and therefore the intercalary found for¬ 
merly mentioned to be inferted between C and D, D 
and E, &c. will not do indiferiminately for the (harp of 
the found below and the fiat of the found above it. 
When the tones are reduced to a mean fize, the ear is 
fcarcely fenfible of the change in melody, and the har¬ 
mony of the fifths and fourths is not greatly hurt. But 
when the half notes are inferted, and employed to make 
up harmonious intervals, as recommended by Zarlino, 
the harmony is very coarfe indeed. 

But we mult make the reader fenfible of the neceflity 
of fome temperament, even independent of thofe arti¬ 
ficial notes. Therefore 

Let the fcholar tune upwards the four Vths eg, g d, 

d a, a e, all perfed, admitting no beating whatever. 
This is eafily done, either with the organ or the wheel 
monochord already deferibed. Tl hen tune downwards 

the perfed odaves e e, e e. Now examine the IHd c e 

which refults from this procefs. If the inftrument be 
of the pitch hitherto fuppofed (c making 240 pulfes in 
afecond,) this IHd will be heard beating 15 times in 
a fecond, which is a difcordance altogether intolerable, 
the note e being too {harp in the ratio of 81 to 80, 
which makes a comma. It is eafily found, by calcu¬ 
lation. that e makes 303^ pulfes, inflead of 300, required 
for the 11 Id to c. 

N. B. It may not be amifs to inform our readers, 

that if any concord, whofe perfdd ratio is ~ (m being 

it 
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the greatefl: term of the fmalleft integers expreffing that 

ratio), be tempered {harp by the fradion ^ of a com- 
9 

ma, and if M and N be the pulfes made by the acute 
and grave notes of the concord during any number of 
feconds, the number b of beats made in the fame time 
. . . . , 2 <7 ro N 2 q n M 
by this concord will be == —--or —-- 

Suppl. Vol. II. Part II. 
161 p—f 161 p + q 

' T E M 
2 7 tn N Tempera- 

be tempered flat, then b rr —i-orment of the 
l6lp + q Scale of 

-(Smith's Harm. 2d edit. p. 82, &c.) 1 , 
161 p — q 6o. 

It is impofiible, therefore, to have perfed Vths and 
perfed I lids at the fame time. And it will be found, 
that the 3d e g refulting from this procefs, and the Vlth 
c a, arc (till more difeordant, rattling at an intolerable 
rate. Now the major and minor thirds, alternately 
fncceeding each other, form the greatefl: part of our har¬ 
monies ; and the Vlth is alfo a very frequent accom¬ 
pany ment. It is neceffary therefore to facrifice fome- 
what of the perfed harmony of the Vths, in order that 
we may not be difguiled with the difeord of thofe other 
harmonies: and it is this mutual accommodation, and 
not the changes made necefiary by the inlrodudion of 
intercalary notes, which is properly called tempera¬ 

ment. It will greatly afiifl us in underfianding the 
tffeds of the temperaments of the different concords, if 
we examine all the divifions of the circular reprefenta- 
tion of the odavc and mufical fcale given in fig. 1. by 
placing the index of the moveable circle on that note of 
the outer circle for which we. want the proper harmo¬ 
nies, or accompanymcnts, which 'are either the 11 Id 
and Vth, or the 4th and Vlth. We fhall thus learn, 
in thefirjl place, the deviations of the different perfed 
notes of the fcale from the rotes required for this new 
fundamental; and we muft then fludy what efFed the 
fame temperament produces on the agreeablenefs of the 
harmony of different concords having the fame bafs or 
the fame treble, taking it for granted that the hurt to 
the harmony of any individual concord is proportional * 
to its temperament. 67 

It is in this delicate department of mufical fcience How this 
that we think the great merit of Dr Smith’s w ork con-n^y he <>b- 
fiits. We fee that the deviation from perfed ^armony^1ent,eat^ 
is always accompanied with beats, and increafes when 
they increafe in frequency—whether it increafes in the 
fame proportion may be a quellion. We think that 
Dr Smith’s determination of the equality of imperfed 
harmony in his 13th propofition, includes every mathe¬ 
matical or phyfical circumllance that appears to have 
any concern in it. What relates immediately to our 
fenfations is, as yet, an impenetrable fecret. The 
theory of beats, as delivered by this author, affords 
very eafy, though fometimes tedious, methods of mea- 
furing and of enfuring all the varieties which can ob¬ 
tain in the beating of imperfed confonanccs. It ap¬ 
pears to us therefore very unjufl to fay, with the late 
writer in the Philofophicil Tranfadions, that this ob- 
feure volume has left the matter where it found it. 
The author has given us effective principles, although he 
may have been miftaken in the application; which how¬ 
ever we are far from affirming. Our limits will not 
allow us to give any account of that theory ; and in¬ 
deed our chief aim in the prefent article is to give a, 
method of temperament which requires no fcientific 
knowledge of the fubjed. But we could not think 
of lofing the opportunity of communicating, by the 
way, to unlearned perfons, fome more difiind notions 
of the fcale of mufical founds, and of its foundation in 
nature, than fcholars ufnally receive from the greater 
number of mere mufic mailers. The acknowledged 
connedion of the mufical ratios with the pleafures of 

4 P harmony 



T E M [ 666 ] T E M 
Tempera- harmony and melody, has (we hope) been employed in 

xnent of the an eafy ancj not obfcure manner ; and the phenomena 

?Mufi°i we have faithfully narrated, fhtw plainly that, by 
1-^ diminifhing the rattling undulations of tempered con¬ 

cords, we are certain of improving the harmony of our 
inffruments. We fhall proceed therefore on this prin¬ 
ciple for the ufe of the mere performer, but at the fame 
time introducing fome very Ample dedudions from 
Smith’s theory, for which we expedt the thanks of all 
inch readers as wifh to fee a little of the reafons on which 
they are to proceed. 

Method in The experiment, of which we have juft now given an 
practice. account, (hews that four confecutive fifths compofe a 

greater interval than two odtaves and a major third. 
Yet, in the conffrudlion of our nmfical inllruments of 
fixed founds, they mult be confidered as of equal ex¬ 
tent ; fince we have 7 half intervals in the Vth, and 
12 in the odlave, and four in the Hid, four Vtlis con¬ 
tain 2d, and two odlaves contain 24 ; and thefe, with 
the four which compofe a IITd, make alfo 28. It is 
plain, therefore, that whatever we do with the Illds, 
we muff leffen the Vth?. If therefore we keep the 
Hid perfed, we mult leffen each of the Vths by -Jth 
of a comma ; for we learned, by the beating of the im¬ 
peded llld c e, that the whole excefs of the four Vths 

"■was a comma. Therefore th£ Vth c g mult be flatten¬ 
ed ^th of a comma. But how is this to be done with 
accuracy ? Recoiled the formula given a little ago, 
where the number of beats b in any number of feconds 

is = —— In the prefent cafe q = 1, /w r: 3, 
I 61 Xp =: q' 

N = 240 per fecond, andp = 4. Therefore the for¬ 

mula is ss~ ^ rr 2,25 in a fecond, or 
161 X-4-h 1 645 

.9 beats in four feconds very nearly. 

In like manner, the next Vth g d mult be flattened 
^th of a comma, by making it beat half as fait again, 

♦or 13! beats in four feconds (becaufe in this Vth 
N == 360. But as this beating is rather too quick to 
he eafily counted, it will be better to tune downwards 
the perfed odave^ G, which will reduce N to 18c for 
the Vth Q d. This will give us 1,68 per fecond, or 
iO beats in 6 feconds very nearly. 

There is another way of avoiding the employment 
of too quick beats. Inltead of tuning the odave g G, 
make c G beat as often as This is even more exadl- 
ly an odave to g than can be eliimated by a good ear. 
X)r Smith has demon ftrat,ed, that when a note makes a 
minor concord with another note below it, and there¬ 
fore a major concord with the odave to that note, it 
beats equally with both ; but if the major concord be 
below, it beats twice as fall with the odave above. 
Now in the prelent cafe, eg is a vth, and c G a 4th. 
For the fame reafon c f would beat twice as fall as 
c F. 

In the next place, the Vth d a mull be made to beat 
flat 15 timas in 6 feconds. 

In like manner, iriftearl of tuning upward the Vth a e, 

tune downward the odave a a9 and then tune upward 
the Vth ae9 and flatten it till it beat 15 times in 8 fe¬ 
conds. 

If we take 15 feconds for the common period of all 
thefe beats, we (hall have 
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The beats of c g = 34. 
G d ZZ 2y. 

da = 3?y. 
a e 2<y. 

We fhall now find c e to be a fine Hid, without any 
fen Able beating ; and then we proceed in the fame way, 
always tuning upward a perfed Vth; and when this 
would lead us 'too high, and therefore produce too 
quick beating, we fhould tune downward an odave. 
Do this till we reach b which fhould be the fame 

with c, or a perfed odave above r. This will be a full 
proof of our accurate performance. But the belt prncefs 
of tuning is to Hop when we get to g Then we tune 
Vths downward from r, and odaves upward when the 
Vths would lead us too low. Thus we get c F, F f, 

fbh, bh bh9 bb eb9 and thus complete the tuning of an 
odave. We take this method, inltead of proceeding 

upwards to b % ; becaufe thofe notes marked fharp or 
flat are, when tuned in this way, in the belt relation to 
thofe with which they are molt frequently ufed as Illds. 

This procefs of temperament will be greatly expe- Ufeof ava. 
dited by employing a little pendulum, made of a ball nable pen- 
of about two ounces weight, Hiding on a light deal vod,<iuIum* 
having at one end a pin hole through it. To prepare 
this rod, hang it upon a pin (luck into the wainfeoat- 
ing, and Hide the ball downward, till it makes 20 vi¬ 
brations in 15", by comparing it with a houfe clock. 
In this condition mark the rod at the upper edge of 
the ball. I11 like manner, adjult it for 24, 28, 32, 36, 
40, 44, 48, vibrations, making marks for each, and di¬ 
viding the fpaces between them by the eye, noticing 
their gradual diminution. Then, having calculated the 
beats of the different Vths, fet the ball at the mark Ant¬ 
ed to the particular concord, and temper the found till 
the beats keep pace exactly with the pendulum. ^ 

But previous to all this, we muff know the number Abfolmc I 
of pulfes made in a fecond by the C of our inftrument.nu™ker of 

For this purpofe we muff learn the pulfes of our tuningkrowu.0^ f 
fork. To learn this, a harplichord wire muff be ftretch- 
ed by a weight till it be unifon or odtave below our 
fork : then, by adding ^th of the weight to what is 
now appended, it will be tempered by a comma, and 
will beat, when it is founded along with the fork ; and 
we muff multiply the beats by 80 : The product is the 
number of pulfes required. And hence we calculate the 
pulfes of the C of our inftvnment when it is tuned in 
perfect concord with the fork. 

The uAial concert pitch and the tuning forks are fo 
nearly confonant to 240 pulfes for C, that this procefs 
is fcarcely neceflary, a quarter of a tone never occafion- 
ing the change of an entire beat in any of our numbers. 

The intelligent reader cannot but obfexve, that thisSyftem of ) 
fyftem of tuning with perfect Illds, which fs preferred 
to all others by many great mailers, is the one repre- 
fented by our circular figure of the odlave. The I lid 
is there perfeft, and the Vth CG is deficient by a quar¬ 
ter of a comma. We cannot here omit taking notice 
of a moil valuable obfervation of Dr Smith’s on this 
temperament, and, in general, on any divifion of the 
odlave into mean tones and equal limmas. ^ 

The o&ave being made up of live mean tones andpropor- 
two limmas, it is plain that, by enlarging the tones,tional va-■ 
we diminifh the limmas, and that the increment of the^1®^ ‘ 
tone is two-fifthsof the contemporaneous diminution ofn^npu 

the 
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tempera- the limma. If, therefore, we employ the fymbol v to ex¬ 
tent of the prefs any minute variation of this temperament, and make 

tjie jncrement 0f a mean tone = 2V, the contempora¬ 
neous variation which this induces on a limma will be 
_ _ r v • and if the tone be diminifhed by the lame 
quantity — 2 v, the limma will increafe by the quanti¬ 
ty 5 v. Let us fee what are the contemporaneous chan¬ 
ges made on all the intervals of the oilave when the 
tone is diminifhed by 2 v. 

1. A Vth is made up of three tones and a limma. 
Therefore the variation of its temperament is = — 6 11 
+ r or is = — v. That is, the Vth is flattened from 
its former temperament, whatever that may have been, 
by the quantity — v. Consequently the 4th, which is 
always the complement of the Vth to the oftave, has its 
temperament (liarpened by the quantity v’ 

2. A I Id, being a tone diflant from the fundamen¬ 
tal, has its temperament changed by — 2 v. 

Therefore a minor 7th is railed by 2 v. 
3. A minor 3d is made up of a tone and a limma : 

therefore its variation is =—jv + j v. or = 3 *’• 
Therefore a major Vltli (its complement) loles 3 v. 

■ 4. A maj. IIId, or two tones,hasits variation = 4 f. 
Therefore a minor 6th has its variation = 4 
c. A'maj. Vllth, the complementof alimmahas 5 v. 
6. A tritone, orIVth, mull have the variation = — 6v. 
Therefore the falfe 5th mull have - - - 6 *>• 
From this obfervation, Dr Smith deduces the iollovv- 

ing limple mathematical conftru&ion : In the itrait line 
CE (fig. 2.) take the fix equal parts Cg,gd, da, a E, 
E b, b t, and draw through the points of divition the 
fix parallel lines g G, d D, &c. Let thefe lines repre- 
fent fo many feales of the oftave, fo placed that the 
points C, g, d, &c. may reprefent the points C, d, 
&c. of the circular fcale in fig. 1 where it is cut by 
the dotted lines reprefenting the fyilem of mean tones 
and limmas. Then, if, take a certain length d G on the 
firft line, to the right hand of the line CE, to reprefent 
a quarter of a comma. G will mark the place of the per¬ 
fect Vth, while g reprefents that of the mean or tempered 
Vth. 2dly, Set off d D, double of^ G, in like man¬ 
ner, to the right hand on the fecond parallel. This 
will be the place of the perfed lid to the key note C. 
idly, Alfo fet off a A, on the third parallel, to the left 
hand, equal to g G. This will mark the place of A, 
the Vlth to the key note C. 4thly* Place E on the 
point e, becaufe, in the fyftem of mean tones represent¬ 
ed in fig. i. the Illds were kept perfed. uhly, Make 
b B, to the right hand on the ?th line, equal to g G, 
to mark the place of the perfed Vllth to the key note 
C. And, 6thly, make / I\ to the right hand on the 
fixth line, equal to twice g G. This will ferve for fliew- 
ing the contemporaneous temperament of the tritone, 
or IVth, contained between F and B, as alfo of its com¬ 
plement, the falfe 5th in fig. 1. 

It is evident that the temperament of all the notes 
of the odave, according to the above mentioned fyftem, 
are properly reprefented in this figure. The Vth is 
tempered flat by the quarter comma G g; the I Id is 
tempered flat by the half comma D d\ the Vlth-is 
tempered iharp by a quarter comma A a; the Illd is 
perfed ; the Vllth is flat by a quarter comma B b ; and 
the ath’is Iharp by a quarter comma G g. 

„ « Now, let anv other ftraight line C t be drawn from 
p2reI*“’ c aevofs thefe parallels. This will mark, by the mter- 
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vals g G, d D, See. the temperaments of another fy- Temrera- 
ftem of mean tones and limmas. For it is evident, that ^ 
the contemporaneous variations g g1, d d, &c. from the jyiuGc. 
former temperament, are in the juft proportions to each — — v 
other ; g g[ being = — *>, the variation proper for the 
Vth, and the oppofite temperament for its compldnent 
or 4th. In like manner, a o! is = 3 the variation 
competent to the Vltli; and E d is = 4 v> proP^r 
variation for the Illd. 

In like manner, b bt is =: 5 v, the variation of the 
Vllth and 2d. And, laflly, t t* is the variation 6 v of 
the tritone, and its complement, the falfe fifth. 

For all thefe reafons, any ilraight line C d or C e*, 
drawn from C acrofs the parallels, may juftly be called 

the TEMPERER. 
This is a very ufeful conftrudion : For it is'plain, 

that the founds which can be placed in our organs and 
harpfichords, which have only twelve keys for an oc¬ 
tave, muft approach to a fyftem of mean tones. The 
divifion of the odave into twelve equal intervals is fuch 
a fyftem of mean tones exadly. Now, in fuch fyftems, 
when a line is drawn from C acrofs the parallels, we fee, 
at one glance, not only all the temperaments of the 
notes with the key note, but alfo the temperaments of 
thofe concords which the notes employed in full har¬ 
mony make with each other. Thus, in the harmony 
of ft_ III — V, the III and V make a minor 3d 
with each other ; and in the harmony of K — 4 — VI, 
the 4 and VI make a major 3d with each other. Now 
the reader will eafily fee, that the firft of thefe concords 
has its interval diminifhed on both Tides, when the Illd 
is tempered (harp, but only on one fide when it is tem¬ 
pered flat. The mathematical reader will alfo eafily fee, 
that the contemporaneous temperament A a' of the 
Vlth is always equal to the fum g' G and E e , and that 
A a" is equal to the difference of g,f G and E e'. There¬ 
fore the temperament of this fubordinate concord, in 
the full harmony K — III — V, is, in all cafes, the 
fame with the contemporaneous temperament of the 

Vlth. - . , 
In like manner, he will perceive that the tempera¬ 

ment of the fubordinate Illd, in the harmony -of 
K_4 — VI, is equal to the contemporaneous tempe¬ 

rament of the III 
We alfo fee, in general, that the whole harmony is 

more hurt when the temperer lies in the angle EClv, 
with the Hid tempered fharp, than when it is in the an¬ 
gle ACE, when the Illd is flat; and that the fum of 
all the temperaments of the concords with the key is the 
fmalleft when the 11 Ids are perfed. This fyftem of 
mean tones, wTith perfed Illds, would theretoie be the 
belt, if the harmony of different concords were equally 
hurt by the fame temperament. 

We do not know any thing that has been publifhed 
on the fcience of muiic that gives more general and ** ** uf^ 
fpeedy inftrudion than this Ample figure. If it be 
drawn of fuch a fize as to allow the comma EK to be 
divided into a number of equal parts, fufficiently fen* 
Able, all trouble of calculation will be faved. 

We would therefore propofe to accompany this fi¬ 

gure with proper feales. 
Tliefrjl fcale fhould have Ggdivided into 13** parts. 

This will exprefs the logarithmic meafure^ of the tem¬ 
peraments mentioned in n° 63. a comma being — 54* 

The fecond fcale fhould have^ G divided into 36 parts. 
J 4 P 2 This 
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Tempera- This gives the beats made in 16 feconds by the notes 
mcntof theCi ^ when tempered by any quantity G g'* 

The third feale fhould liave^ G divided into 60 parts, 

for the beats made by the notes r, e, or the notes c, a. 

The fourth feale fhould have^ G divided into 72 parts. 

This gives the beats made by the key note C, with its 

minor third eb, 
The ffth feale fhould have^ G divided into 48 parts, 

for the beats made by the notes c, f. 

Thefixth feale fhould have^ G divided into 89 parts, 

on which A a is meafured, to get the beats of the fu- 

bordinate concord formed by g and e in the harmony of 

K — III — V. 
And, lajlly^ g G, divided into So parts, will give the 

beats made by/’and a in the harmony of K — 4 — VI. 

We are ignorant of the immediate efficient caufes of 
the pleafure we receive from certain confonances, and 

fhould therefore receive, with fatisfadlion, any thing 

that can help us to approximate to a meafure of its de¬ 

grees. We know that, in fadl, the pleafantnefs of any 

individual concord increafes as the undulations called 

teats diminifh in frequency. It is probable that we 

fhall not deviate very far from the truth, if we fuppofe 

the harmonioufnefs of an individual tempered concord 

to be proportional to the flownefs of thefe undulations. 

But it by no means follows, that a temperate Vth and 

a Illdare equally pleafant, each in its kind, when they 

beat equally flow. There is a difference in hind in the 

pleafures of thefe concords : and this muff arife from the 

peculiar manner in which the component pulfes of each 

concord divide each other. We are certain that this 

is all the difference that obtains between them in Na¬ 

ture. But the harmonioufnefs here fpoken of is the 

arrangement which produces this pleafure. We are in- 

titled to fay, that this is equal in two given inftance*, 

when the arrangements are precifely fimilar ; and when 

the things arranged are the fame, nothing feems to re¬ 
main in which the inftances can differ. 

At any rate, it is of confequence to be able to pro¬ 

portion and diftribute thefe undulations at pleafure. 

They are unpleafant ; and when reinforced by uniting, 

muff be more fo. - The theory puts it in our power to 

prevent tliis union : perhaps by making them very un¬ 

equal ; or, if this fhould give a chance of periodical ac¬ 

cumulation, we may find it better to make them all 

equal. Surely to have ail this in our power is very de- 

firable ; and this is obtained by the theory of the beats 
of imperfedl confonances. 

But we are forgetting the procefs of tuning, and 
have only tuned three or four notes of our odlave. We 

muff tune the reft by confidering their relation to notes 

already tuned. Thus, ifg c makes 36 beats in 16 fe¬ 

conds, F c fhould make one third lefs, or about 24 in 

the fame time ; becaufe N in the formula is now i6q 
inftead of 240. Proceeding in this way, we fhall tune 

the odlave C c mod accurately as a fyftem of mean 

tones with perfedl I lids, by making the notes beat as 

follows. A point is put over the note that is to be tuned 
from the other, and a -f-, or a ——, means that the concord 

is to be tempered fharp or flat. Thus g is tuned from f,. 

1 
Make 

_ ?*> 
Tempera¬ 
ment of a 

whole oc¬ 
tave by 

heats. 

Make c g beat — 

Gf -J-. 

G d _ 

cf — 

36 times in 16 feconds 

36 
27> *• e. lth§ of g c 

48 

c d beat 

c e 

df% 

ej_% 
a c% 

bb f downward 

bb~bb 

bb eb 

E M 
. 60 times in 16 feconds 

o, i. e. a perfedl 11 Id 

Tempera¬ 
ment of the 

Scale of 
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24 i. e. |tbs of c g 

o, t. e. a perfedl odlave 

downward — 43, i. e, |-ths of c-g 

C c o an odlave. 

Other proceffes may be followed, and perhaps fome 

of them better than the procefs here propofed. Thus, 

bh and eb may be tuned as perfedl lllds to d and g 

downwards. Alfo, as we proceed in tuning, we can 

prove the notes, by comparing them with other notes 
already tuned, &c. &c. &c. 

We have diredfed to tune the two notes bb and eb 

by taking the leading Vth downwards. We fhouM 

have come at the fame pipes in the charadler of a% 

aud d% in the procefs of tuning upwards by Vths. But 

this would not have produced precifely the fame founds, 

although, in our imperfedl inftruments, one key muft 

ferve for a% and bb. By tuning them as here diredled, 

they are better fitted for the places in which they will 

be moft frequently employed in our ufual modulations. 

It may reafonably be afked, Why fo much is facrifi- Ancfther 

ced in order to preferye the lllds perfedl ? Were they fyftem very 
allowed to retain fome part of the fharp temperament fit for our 

that is neceffary for preferving the Vths perfedl, WeJnftru“ 

fhould perhaps improve the harmony. And fince enlar-mentS* 

ging the Vth makes the tone greater, and therefore 

the limma mi fa much fmaller, it will bring it nearer to 

the magnitude of a half tone; and this will be better 

fuited for its double fervice of the fharp of the note be¬ 

low, and the flat of the note above. Accordingly, fuch 

a temperament is in great repute, and indeed is gene¬ 

rally pradlifed, although the Vlths and the fubordinate 

chords of full harmony are evidently hurt by it. Even 

Dr Smith recommends it as well fuited tg our defedlive 

inftruments, and gives an extremely eafy method of ex¬ 

ecuting it by means of the beats. His method is to 

make the Vth and Hid beat equally faft, along with 

the key, the Vth flat, aud the third fharp. He demon- 

ftrates (on another occafion), that concords beat equally 

faft with the fame bafs when their temperaments are in- 

verfely as the major terms of their perfedl ratios. There¬ 

fore draw EG, and divide it in p, fo that E p may be to 

pO as 3 to 5. Then draw C/>, cutting^G in^', and E KFig. a. 

inV; and this temperer will produce the temperament 

we want. It will be found, that E d and Gf are each 
of them 32 of their refpedlive feales. 

Therefore make eg beat 32 times in 16 feconds 

G c 32 

, G d 24 

*G b 24 and tune b b 

d a 36, and tune a d 

df% 36 
a e 27 

a c_% 27 

e b 40 proving b b 

e g% 40 i 

I'c 21-f, and tune Ff 
F 
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bb f 28*, and tune bb bb 

eblb 381 

c c o. 
It may be proper to add to all tliefe iiiflru&ions. a 

caution about the manner of counting the clock white 

the tuner is counting the beats. If this is to continue 

for 1-6 feconds, let the perfon who counts the clack 

fay one at the beat he begins with, and then telling them 

over to himfeJfy let him lay done inflead of 17. Thus 

16 intervals will elapfe while the tuner is counting the 

beats. Were he to begin to count at one, and Hop 

when lie hears fixteen, he would get the number of beats 

in 1 5 feconds only. 
We do not liefitate to fay, that this method of tu¬ 

ning by beats is incomparably more exadl than by the 
mere judgment of the ear. We cannot mi flake more 

than one beat. This miitake in the concord of the Vth 

amounts to no more than T<^th of a comma ; and in the 

Hid it is only ,4 3. 
It may be objected that it is fit only for the organ 

arid inflruments of continued founds, but will not do for 

the quickly perifhing founds of the harpfiehord. True, 

it is the only method worthy of that noble iuflrument, 

and this alune is a title to high regard. But farther ; 

the accuracy attainable by it, renders it the only method 

fit for the examination of fyflems of temperament. E- 

ven for the harpfiehord it is much more exa£t, and 

more certain in its procefs, than any other. It .does 

not proceed, by a random trial of a flattened feries of 

Vths, and a companion with the refulting Hid, and a 

fecond trial, if the firft be unfatisfa&ory. It fays at 

once, let the Vth beat fo many times in 16 feconds. 

Even in the fecond method, without counting, and 

merely by the equality of the beats of the Vth and 11 Id, 

the progrefs is eafy. Both are tuned perfeft. The Vth 

is then flattened a little, and the Hid ftiarpencd ;—if 

the Vth beat fafter than the Hid, alter it firft. 

All difficulty is obviated by the Ample contrivance of 

a variable pendulum, already deferibed. I Jiis may be 

made exadl by any perfon that will take a little pains ; 

and when once made, will ferve for every trial. When 

the ball is fet to the proper number, and the pendulum 

fet a fwinging, we can come very near the truth by a 

. very few trials. 
W. B. In tuning a piano forte, which has always 

two firings to a key, we muft never attempt tuning 

them both at once ; the back unifon of both notes ot 

the concord mufl be damped, by flicking in a bit of 

foft paper behind it. 
We hope that the inflruaions now given, and the 

application of them to two very refpeaable fyflems of 

temperament, are fufficient for enabling the attentive 

reader to put this method of tuning fuccefsfully in prac¬ 

tice, and that he perceives the efficiency of it for attain¬ 

ing the defired end. But before we take leave of it, 

we beg leave to mention another circumflance, which 

evinces the juft value of the general theory of the beats 

of imperfedt confonances as delivered by Dr Smith. 
Thefe reinforcements of found, which are called beat- 

ingSy are noifes. If any noife whatever be. repeated, 

with fufficient frequency, at equal intervals,, it becomes 

a mufical note, of a certain determinate pitch. If it 

recur 60 times in a fecond, it becomes the note C fa 

ut, or the double oftave below the middle C of our 
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harpfichords, or the note of an open pipe ^ eight feet Tcmpcrsu 

long. Now there is a fimilar (we may call it the very m^alg of 

fame) reinforcement of found in every concord. Where Muflc. 

the pulfe of one found of the concord bifedls the pulfe y 

of the other, the two founds are more uniformly fpread : 

but where they coincide, or almofl coincide, the con- 

denfation of one undulation combines with that of the 

other, and there comes on the car a ilronger condenfa- 

tion, and a louder found. This may be called a noife ; 

and the equable and frequent recurrence of this noife 

ffiould produce a mufical note. If, for inllance, c and 

a are founded together : There is this noife at every 

third pulfe of ct and every fifth pulfe of a ; that is, .80 

times in a fecond. This ffiould produce a note which 

is a 12th below cy and a 17th major below a ; that is, 

the double odlave belowy*, which makes 320 vibrations 

in a fecond. That is to fay, along with the two notes 

c and a of the concord, and the compound found, 

which we call the concord of the VIthy we (hould hear 

a third note FF in the bafs. Now this is known to be 

a fatl, and it is the grave harmonic obferved by Romieu 

and Tart ini about the year i754> anc^ verified by all 
muficians fince that time. Tartini prized this obfe.rva- 

tion as a mod important difeovery, and confidered it as 

affording a foundation for the whole fcience of mufic. 

We fee that it is all included in the theory of beats 

publiffied five years before, namely, in 1.749 ; and every 

one of thefe grave harmonics, or Tartinian founds, a3 

they have been called, are immediate confequences. of 

this theory. The fyflem of harmonious compofition 

which Tartini lias, with wonderful labour and addrefs, 

founded on it, has therefore no folidity. It is, however, 

preferable to Rameau's, becaufe it proceeds on a fadt 

founded on the nature of mufical founds; whereas Ra¬ 

meau's is a mere whim, proceeding on a falfe affiimp- 

tion ; namely, iC that a mufical found is effcntially ac¬ 

companied by its o£lave, 12th, and 17th in alto. 

This is not true, though fuch accompanyment be very 

frequent, and it be very difficult to prevent it. hlr Ra¬ 

meau ought to have feen this. Are thefe acute har¬ 

monics mufical founds or not ? He furcly will not de¬ 

ny this. Therefore they, too, are effcntially accompanied 

by their harmonics, and this abfulutely and iicceffarily 

ad infinitum ; which is certainly abfurd. We (hall have 

a better occafion for confideriiig this point when we de- 

feribe the Trumpet Marigni in a future article. 
S4 w 

We have taken notice of unly two fyflems of tempe- Dr Smith’* 

rament; both of them are fyflems of mean tones, andfyfhmof 

are in good repute as pra&icable. methods. It would 

be almoit an endlefs talk to mention all the fyflems ofNT> 

temperament which have been propofed. Dr Smith, 

after having, with great ingenuity, appreciated the 

changes of harmonioufnefs that are induced on the dif¬ 

ferent concords by the fame temperament, and having 

affigned that proportion of temperament which renders 

them equally harmonious, each in its kind, gives a fy- 

flem of temperament, which lie calls equal harmony. 

Each concord, (excepting the odlave) is tempered in 

the inverfe proportion of the produdl of the terms of its 

perfeft ratio. It is very nearly equivalent to a di.vi- 

fion of the odlave into 50 equal parts. We do not give 

any farther account of it here, although we think its 

harmony preferable to any thing that we have ever heard. 

We heard it, as executed for him, and under his in- 

fpedtion, by the celebrated harpfiehord*maker Kirk- 
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Tempera- maun, both when the inftrumcnt was yet in the hands 
went of the 0f the maker, and afterwards by the ingenious author. 

S^aJeof We haye alfo heard fome excellent muiicians declare, 

, that the organ of Tiinity college chapel at Cambridge 

was greatly improved in its harmony by the change 

made on its temperament under the infpedion of Dr 

Smith. When we name Stanley, we prefume that the 

authority will not be difputed. We mention this, be- 

caufe the writer in the Philofophical Tranfadions fpeaks 

of*this fyftem, with flattened major thirds, as of no va¬ 

lue. But we do not give any farther account of it, 

becaufe it is not iuited to our inflruments, which have 

but twelve founds in the odave. 
The reader will pleafe to recollect, that the great ob- 

jed of temperament is twofold. Firfl, to enable us to 

tranfpofe muiic from one pitch to another, fo that we 

may make any note of the organ the fundamental of 

the piece. This undoubtedly requires a fyftem approach¬ 

ing to one of mean tones, becaufe the harmony mult be 

the fame in every key. This requires temperament, be¬ 

caufe a found muft be occafionally considered, either as 

the (harp of the note below it, or the flat of the one 

above. This cannot produce perfect harmony, becaufe 

the limma of the perfed diatonic fcale is greater than a 

half tone. Thus a temperament is neceffary merely for 

the fake of the melody. But, fecondlyy the nature of 

modern mufic requires evdry note to be accompanied, 

or confidered as accompanied, with full harmony. This 

is, in fad, the fame thing with modulating on every 

different note as a fundamental; but it requires a much 

clofer attention to the perfedion of the intervals, be¬ 

caufe a defed or excefs in an interval that would fcarce- 

ly offend the ear, if the notes were heard in fucceffion, 

is quite intolerable when they are founded together. 

Here the difference between the major and minor tone 

is of almoft as great moment as the difference of the 

limma from a femitone. The fecond objed, therefore, 

is to obtain, in the compafs of three odtaves, as many 

good concords of full harmony; that is, eonftfting of a 

' fundamental with its major third and its fifth, eredt or 

inverted, as poffible. There is no other harmony, al¬ 

though our notes have frequently a different fituation 

86 and appearance. 
Maxims of It is no wonder that, in a fubjed where we are yet 

nienTver t0 ^eek ^or a Pr^nci*ple> attempts to attain this ob- 

gratuitous. ^ave ^e€n ve,T vai‘i°usJ very gratuitous. The 
mathematicians, even in modern times, have allowed 

themfelves to be led away by fancies about the fimpli- 

city and confequent perfedion of ratios ; and having no 

clear principle, it is no wonder that fome of their de- 

dudions are contrary to experience. According to Eu¬ 

ler, thofe ratios which are moft perfed, that is, moft 

fimple, admit of leafl temperament. The odave is 

therefore infinitely perfedt; for it is allowed by all, that 

it mult not have the fmalleft temperament. A Vth 

muft be lefs tempered than a Hid. Even the pradtical 

mufician thinks that he has tempered thefe two con¬ 

cords equally, when the offenfive quality of each is 

made equally fo ; but in this cafe it is demonftrable, 

that the Vth has been much more tempered than the 

Hid. But this could not be difeovered till we got the 
theory of beats. 

Moft of the mathematical muficians adhered to fy- 

ftems of mean tones; or, which are equivalent, to fuch 

fyftems, giving ffmilar harmonies on every key of the 

harpfichord. This is furely the moft natural, and is Temper*, 

peculiarly fuggefted by the tranfpofmg of mufic from me’)r of the 

one pitch to another: but they differ exceedingly, and I 

without giving any convincing arguments, in their efti- _ 

mation of the effeds of the fame temperament on dif¬ 

ferent concords. Much of this, we apprehend, arifes 

from difpofition. Perfons of a gay difpofition relifh the 

harmony of the I lid, and prefer a (harp to a flat tem¬ 

perament of this concord. Perfons of a more peTifive 

difpofition, prefer fuch temperaments as allow the mi¬ 
nor thirds to be more perfedt. 87 

But there are many, eminent both as performers and Equal har* 

-as thcorifts, who rejed any fyftem which gives the fame^^,16' 

harmonies on every note of the odave. They obferve, 

that in the progrefs of the cultivation of mufic in Eu¬ 

rope, the melodies of all nations have gradually ap¬ 

proached to a certain uniformity. Certain cadences, 

clofes, flrains, and phrafes, are becoming every day 

more common ; and even in the condud of a confider- 

able piece ot mufic, and the gradual but flow paffage of 

the modulation from one key into another, there is a 

certain regularity. Nay, they add, that this cannot be 

greatly deviated from without becoming very offenfive. 

We may remain ignorant of the caufe of this uniformi¬ 

ty ; but its exiftence feems to prove that it arifes from 

fome natural principle ; and therefore it ought to be 

complied with, and our temperaments fhould be accom¬ 

modated to it. The reiult of this uniformity in the 

mufic of our times is, that the modulation on fome keys 

is much lefs frequent than on others, and this frequen¬ 

cy decreafes in a certain order. Suppofmg that we be¬ 

gin on C. A piece of plain mufic feldom goes farther 

than G and F. A little more fancy and refinement leads 

the compofer into D, or into B^, &c. &c. It would 

therefore be defirable to adjuft our temperaments fo, 

that the harmonies in C fhall be the heft poffible, and 

gradually lefs perfed in the order of modulation. Thus 

we fhall, in our general pradice, have finer liarmony 

than if it were made equal throughout the odave ; be¬ 

caufe the unavoidable imperfedions are thrown into the 

leaft frequented places of the fcale. The pradical mu¬ 

iicians add to this, that by luch a temperament the dif¬ 

ferent keys acquire charaders, which lit each of them 

more particularly for the exprefiion of different fenti- 

ments, and for exciting different emotions. This is 

very perceptible in our harpfichords as they are gene¬ 

rally tuned. The major key of A is remarkably bril¬ 

liant ; that of F is as remarkably fin,pie, See. 

We cannot fay that we are altogether convinced by 

thefe arguments. The violin is unqueitionably the in- 

flrument of the greateft* powers. A concert of inflru- 

mefcts of this kind, unembarraffed by the harpfichord, 

or any inflruments incapable of occaiional temperament, 

is the fineft rnuilc we have. The performers make no 

luch degradations of harmony, but keep it as perfed as 

poffible turougliout ; and a violin performer is fenllble 

of violence and eonftraint when he accompanies a keyed' 

inllrument into thefe unfrequented paths. Let him 

play the fame mufic alone, and he will play it quite 

differently, and much more to his own fatisfadion. We 

imagine, too, that much of the uniformity fpoken of is 

the refult of imitation and faffiion, and even of the tem¬ 

peraments that we have preferred. There is an evident 

diftindion in the native mufic of different nations. An 

experienced mufician will know, from a few bars, whe¬ 

ther 
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ther an air is Irith, Scotch, or Polifli. 
is in the modulation ; which, in thofe nations, 

different couvfes, and ihould therefore, on 

principle, lead to different temperaments. 
With reipect to the variety of characters given to the 

different keys, we mull acknowledge the iatt. We 

liavC tuned a piano forte in the ufuai manner ; but 111- 

ftead of beginning the procefs with C, we began it with 

D. An excellent performer of voluntaries fat down to 

the inftrument, and began to indulge his rich fancy ; 

but he was confounded at every ftep : he thought the 

inftrument quite out of tune. But when he was in¬ 

formed how it had been tuned, and then tried a known 

plain air on it, he declared it to be perfeftly m tunc. 

It is dill very doubtful, however, whether we ilioutd 

not have much finer mufic, by equaling the harmony 

in the different keys, and trailing for the different ex- 

preflicn fo much fpoken of to a judicious mixture ot 

other notes called difeords. 
After all, the great uncertainty about the mod pro- 

• per temperament has remained fo long undetermined, 

becaufe we had no method of executing with certainty 

any temperament that was offered to the public. What 

s fiemifies it on what principle it may be proper to flat- 

ten a Vth one-fifth of a comma, and lharpen a V Itlt 

one-feventh of a comma, unlefs we are able to do both 

the one and the other ? Till Dr Smith pubhffied the 

theory of beats, the monochord was the only alTiftance 

we had : but however nicely it may be divided, it is 

fcarcely poflible to make the moveable bridge fo Heady 

nnd fo accurate in its motion, that it will not fenfibly 

derange the tenfion of the ltring. We have feen tome 

very nice and coilly moncehords ; but not one of them 

could be depended oil to one-eighth of a comma. Even 

if perfeCl, they gave but momentary founds by pinch¬ 

ing. The bow cannot be trailed, becaufe its preffure 

changes the tenfion. Mr Watt’s experiments with his 
monochord of continued found (hewed this evidently. 

A pitch-pipe with a Hiding piftou promifes the greauft 

accuracy ; but we are fadly dilappointed, becaufe the 

graduation of the pifton cannot be performed by any 

mathematical rule. It mull be pulhed more than half 

way down to produce the oftave, more than one-thud 

to produce the Vth, &c. and this without any rule yet 

difeovered. Thanks to Dr Smith we can now produce 

an inftrument tuned exadly, according to any propofed 

fyftem, and then fubmif it to the fair examination ot 

muficiaits. Even the lpeculatift may now form a pretty 

juft opinion of the merits of a fyftem, by calculating, 

or meafunng by luch feales as we have propofed, the 

beats produced by the tempered concords in all parts ot 

the octave. No one who has liftened with attention to 

the rattling beats of a frill organ, with its twelfth and 

fefquialter Hops all founding, will deny that they aie 

hottile to all harmony or good mulic. We cannot be 
milch miftaken in preferring any temperament in pro¬ 

portion as it diminifties the number of thofe beats. We 

(hould therefore examine them on this principle alone ; 

attending more particularly to the beats of the third 

major, becaufe thefe are in fad the loudeft and moil 

difagreeable : and we mud not content ourfelves with 

the heats of each concord with the fundamental of the 

full harmony, whether K—III—V, or K—4 VI, or 
K_-_V, or K_4—6, which fometimes occurs. 

We mud attend equally to the beats of the two notes 

£ 671 ] T E 
This diftin&ion of accompanyment with each other 

the mod faulty. 

M 
thefe are generally Tempera* 

ment of the 

This examination is neither difficult nor tedious. Muflc. 

1. Write down, in one column, the lengths of the firings - 

or divifions of the monochord ; in another write their 89- 

logarithms; in a third the remainders, after fubtradmg 

each from the logarithm of the fundamental. 3. Have 

at hand a fimilar table for the perfect diatonic feale. 

4. Compare thefe, one by one, and note the difference, 

4. or —, in a 4th column. "Thefe are the tempera¬ 

ments of each note of the feale. 5. Compare every 

couple of notes which will compofe a major or minor 

third, or a fifth, by fubtrading the logarithm of the 

one note from that of the other. The differences are 

the intervals tempered. 6. Compare thefe with the 

perfect intervals of the diatonic feale, and note the dif¬ 

ferences, + or —, and fet them down in a fifth co¬ 

lumn. Thefe are all the temperaments in the fyftem. 

7. If we have ufed logarithms conlifting of five decimal 

places, which is even more than fufficient, confider thefe 

numeral temperaments as the q of the formula given in 

^65. for calculating the beats, and then p is always 

— 540. Or we may make another column, in which 

the temperaments are reduced to fome eafy fradion of 

a comma. . 90 
We (hall content ourfelves with giving one example jSyfem of 

the temperament propofed by Mr \oung in the Philo-Dr Young.- 

fophieal Tran factions for 1800. It is contained in the 

following table : 

I. 2. 3- 4- 

c 1 cocoo 5.00c 00 

c% 94723 j 4.97645 2355 
D 89304 4.95087 4913 
Eb 83310; 4-9233° 7670 

9826 E 7975 2 4.90174 

F 7492! 4.87461 1 -'539 

7 lo4l 4.85151 14849 

G 66822 4.82492 17508 

G* 63r+S 4.80036 19964 

A 59676 4-7758o 22220 

Bb 56131 4.74921 25079 

B 5 3224 4.726IO 2 7 39° 
C •50000 4.69897 3°io3 

I lids upward on 

C 135") 
G- F. 190 

D. Bb 24? 
A. Eb 546 
E. Ah 448 
B. C& 49+ 
F* 540J 

3ds upward on 

cc 
wj 

*5 

A. E. 
1). B. 
G. F« 

C. C& 

F. G* 
Bb E» 

23r,1i 
291 

44* i 
494 
54 °J 

Vths upward on 

Eb. G%. C«.F* perfeft 7 

F. ID. E. B 

C. G. D. A 

46 > Flat. 
j 16 3 

Interval of a comma . 

minor third 

major third 

fifth . . 

540 

7918 

9691 
17609 

The fir ft column of the above table contains the* or¬ 

dinary defoliations of the notes. T. he fecond contains 

the correfponding lengths of the monochord.^ The third 

contains the logarithms of column fecond. The fourth 

contains the difference of each logarithm from the firft. 

'i’he next column contains, firft, the temperaments of all 

the major thirds, having for their loweft note the found 

correfponding to the letter. Thus 404, or of a 
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Tempera- comma, is the temperament of the I lid, B — D$, and 

ment of the — p\ Secondly, it contains all the minor thirds 

Iviwfic^ formed on the notes reprefented by the letters. The 

'Templars, column below contains the temperaments of the Vths. 
N* B. Thefe temperaments are calculated by the au¬ 

thor. We have found fome of thsrm a little different. 

Thus we make the temperament of C — G only 108. 

‘Below this we have fet down the meafures of the per- 

fe£t intervals, which are to be compared with the diffe- 

pr rences of the logarithms in column third. 

Syftem of We prefnine not to decide on the merits of this tem- 
XCirnber- perament: Only we think that the temperaments of 

gher. feveral thirds, which occur very frequently, are much 

too great ; and many in dances of the 6th, which is fre¬ 

quent in the flat key, are dill more drongly tempered. 

A temperament, however, which very nearly coincides 

with Dr Young's, has great reputation oil the conti¬ 

nent. This is the temperament by Mr Kirnbergher, 

publifhed at Berlin in 177r, in his book called Die 

Kunjl des reinen Satzes in der Mttfik. The eminent ma¬ 

thematician Major Templehoff has made fome impor¬ 

tant obfervations on this temperament, and on the fub- 

je£t in general, in an effay publifhed in 177^, Berlin. 
Dr Young's is certainly preferable. 

The monochord is thus d ivided by Kirnbergher: 

C = 1,0000 F = 7 5 00 Bb - 5625 

c* 9492 Fij? 7 111 B 5313 
D 8889 G 6667 c 5000 

Eb 8437 6328 
E 8oco A 5963 

We conclude this article (perhaps too long) by ear- 

nedly recommending to perfons who are not mathema¬ 

tically difpofed, the Aiding feales, either circular or rec¬ 

tilineal , Containing the o&ave divided into 301 parts ; 

and a drawing of fig. 2. on card paper, of proper fize, 

having the quarter comma about two inches, and a fe- 

ries of feales correfponding to it. This will favc al- 

moft the whole of the calculation that is required for 

calculating the beats, and for examining temperaments 

by this ted. To readers of more information, we ear- 

nedly recommend a careful perufal of Smith’s Harmo¬ 

nics, fecond edition. Wc acknowledge a great partia- 

' lity for this work, having got more information from 

it than from all our patient Itudy of the mod celebrated 

writings of Ptolemy, Huygliens, Euler, &c. It is our 

duty alfo to fay, that we have got more information 

concerning the mufic of the Greeks from Dr Wallis’s 

appendix to his edition of Porphyrius’s Commentary 

on Ptolemy’s Harmonies, than from any other work. 

TEMPLARS. In the account of this order, which 
is publifhed in the Encyclopedia, we have, with many 

others, fuppofed that the guilt of which they were ac- 

cufedat the fuppreffion of the order was lefs enormous 

than their enemies alleged. For the honour of human 

nature, we are dill unwilling to believe that this was 

not the cafe. Judice, however, compels us to admit, 

that the Abbe Barruel has brought together fuch a 

cloud of witneffes againd the Templars, that we know 
not how to refid their evidence ; and that he has com¬ 

pletely proved that Philip le Bel was not influenced by 

avarice when he fuppreffed that order in France. “ It 

(a) Layette, No. 20. Interrog. m 

(u) See the Council of Ravenna. 
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lias been faid that he and .Clement V. had concerted 

between them the diAblution of the Templars. The 

falfity of fuch an affertion is evident on the infpedlion 

of their letters Clement V. at fird will give no cre¬ 

dit to the accu fat ions againd the Templar:, ; and even 

when he receives incontedable proofs from Philip le Bel, 

lie had dill fo little concerted the plan with that Prince^ 

that every dep taken by the one or the other occafions 

difputes on the rights of the church or of the throne. 

“ It was alfo laid, that the king wifhed to feize on 

the great riches of thefe knights : but at the very com¬ 

mencement of his proceedings againd the order, he fo- 

lemnly renounced all fhare in their riches ; and perhaps 

no prince in Chridendom was truer to his engagement. 

Not a fingle edate was annexed to his domain ; and all 
hidory bears tedimony to the fa<d. 

“ We next hear of a fpirit of revenge which a&ua- 

ted this prince ; and during the whole courfe of this 

long trial, we do not hear of a fingle perfonal offence 

that he had to revenge on the Templars. In their de¬ 

fence,. not the mod didant hint, either at the revenge¬ 

ful fpirit, or at any perfonal offence againd the king, is 

given ; fo far from it, until the period of this great ca- 

tadrophe, the grand mader of the order had been a par¬ 

ticular friend of the king’s, who had made him godfa- 
tlier to one of his children. 

“ In fine, the rack and torture is fupppfed to have 

forced confdfions from them which otherwife they ne¬ 

ver would have made : and in the minutes, vve find the 

avowal of at leaft 2co knights all made with the great, 

eft freedom, and without any coercion. Compulfion is 

mentioned but in the cafe of one perfon ; and he makes 

exadlly the fame avowal as 12 other knights, his com¬ 

panions, freely made (a). Many of thefe avowals were 

made in councils where the bifhops begin by declaring, 

that all who had confefled through fear of the torture 

fhould be looked upon as innocent, and that no Knight 

Templar fhould be fubje&ed to it (b). The Pope Cle¬ 

ment V. was fo far from favouring the king’s profecu- 

tions, that he began by declaring them all to be void 

and null. He fufpended the archbifhops, bifhops, and 

prelates, who had afted as inquilitors in France. The 

king accilfes the Pope in vain of favouring the Tem¬ 

plars ; and Clement is only convinced after having been 

preient at the interrogatories of 72 knights at Poictiers, 

111 prefence of many bifhops, cardinals, and legates. He 

interrogated them, not like a judge who fought for cri¬ 

minals, but like one who wifhed to find innocent men, 

and thus exculpate himfelf from the charge of having- 

favoured them. He hears them repeat the fame avowals, 

and they arc freely confirmed. He defired that thefe 

avowals fhould be read to them after an interval of fome 

days, to fee if they would ftill freely perfevere in their 

depofitions. Pie hears them all confirmed. Qui per- 

fever antes in Hits, eas exprejfe et fponie prout reciiaU fue- 

rant approbdrunl. He wifhed ftill further to interro¬ 

gate the grand mafter and the principal fuperiors, prte- 

ceplores majores, of the divers provinces of France, Nor¬ 

mandy, Poitou, and of the Tranfmarine countries. He 

lent the molt venerable perfons to interrogate tliofe of 

t ie uperiors, whofe age or infirmities hindered them 

---- from 

’■(le at Caen. 

Rubeus Hijl, Raven, lib. vi. . 
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Templars. from appearing before him. He ordered the depofi- 

.—v- tions of their brethren to be read to them, to know if 

they acknowledged the truth of them. He required no 

other oath from them than to anfwer freely and without 

compulfion ; and both the grand mailer and the fupe- 

11’ors of thefe divers provinces, depofe and confefs the 

fame things, confirm them fome days after, and approve 

of the minutes of their demolitions taken down bjT pub¬ 

lic notaries. Nothing lefs than fuch precautions could 

convince him of his error: it was then only that he re¬ 

voked his menaces and his ftifpenfion ot the branch bi- 

fhops, and that he allows the king to proceed in the 

trials of the Templars. 
“ Let fuch pretexts be forgotten, and let us only 

dwell 011 the avowals which truth alone forced from 

thefe criminal knights. 
“Their depofmons declare, that the Knights 1 em- 

plars, on their reception, denied Ohriil, trampled on 

the crofs, and fpit upon it ; that Good Frida) was a 

day which was particularly coniecrated to luch oi.tia- 

ges; that they promifed to proftitute themieives to 

each other for the mod unnatural crimes ; that every 

child begotten by a Templar was cad into the lire; 

that they bound themieives by oath to obey, without 

exception, every order coming from the grand matter ; 

to fpare neither facred nor prophane ; to look upon 

every thing as lawful when the good of the order was 

in quedion ; and, above all, never to violate the horrible 

fecrets of their nocturnal inyileries, under pain ot the 

mod terrible chailifements (c). 
“ In making their depolitions, many of them decla¬ 

red they had only been forced into thefe horrors by im- 

prifonment and the mod cruel ufage ; that they wiihed, 

after the example of many of their brethren, to pafs in¬ 

to other orders, but that they did not dare, fearing the 

* power and vengeance of their order ; that they had 

fecretly confeflcd their crimes, and had craved absolu¬ 

tion. In this public declaration, they tellified, by their 

tears, the mod ardent defire of being reconciled to the 

church. 
“ All repeat the fame depofition, except three, who 

declare they have no knowledge of the crimes imputed 

to their order. The Pope, not content with this in¬ 

formation taken by men of religious orders and by 

French noblemen, requires that a new trial lhould take 

place in Poitou before cardinals and others whom he 

himfelf nominates: Again, with the fame freedom, and 

for the third time, the grand mailer and other chiefs, 

in prefence of Clement V. repeat their depofitions. Mo- 

lay even requeded, that one of the lay brothers, who 

was about his perfon, fhould be heard, and this brother 

confirms the declaration. During many years thefe in¬ 

formations were continued and renewed at Paris, in- 

Champagne, in Normandy, in Quercy, in Languedoc, 

in Provence. In France alone, above 200 avowals of 

the fame nature are to be found : nor did they vary in 

England, where, at the fynod of London held in 1311, 

78 Englidi knights were heard and two whole months 

were fpent in taking informations and in verifying their 

declarations. Fifty-four Irifh were alfo heard, and ma- 

Suppl. Vol. II. Part II. 

ny Scotch, in their refpedtive countries. It was in con- Tenn ur*, 

fequence of thefe declarations that the order of the *nlan^" 
Templars was abolifhed in thofe kingdoms, and that the j 

parliament difpofed of their goods (d). The fame de¬ 

clarations were taken and proved in Italy, at Ravenna, 

at Bologna, at Pifa, and at Florence, though in all theie 

councils the prelates were very ready to abfolve all thole 

knights who could lnccecd in their jullifications. 

“ I would willingly afiert (continues the Abbe), that 

it was the frraller part of the Templars who fuflered 

thtmfelves to be carried away by fuch abominations. 

Some even at Paris were declared innocent. In Italy 

a ft ill greater number were abfolvcd ; of all thole who 

were judged at the councils of Mayence and Salamanca, 

none weie condemned : and hence we may conclude, 

that of the 9 00 houfes belonging to the order, many 

had not been tainted, and that whole provinces were to 

be excepted from the general tiain of infamy But the 

condemnations, the juridical depolitions, the method of 

initiating the knights, almoll became general ; the fe- 

crecy of their receptions, where neither prince, nor 

king, nor any perfon whatever, could be prefect during 

the lall half century, are fo many teilimonies which cor¬ 

roborate the divers accuiations contained in the articles 

fent to the judges ; that is to fay, that at leail two- 

thirds of the order knew of the abominations praCliled 

without taking any Heps to extirpate them. Shiod om- 

ties, vel qutiji duce partes orditiis fdenies didos err ores cor- 

rigere neglexerint. 
“This certainly cannot mean that two thirds of the 

knights had equally partaken of thefe abominations. It ^ 

is evident, on the contrary, that many detefled them as 

foon as they were acquainted with them ; and that 

others only fubinitted to them, thougn initiated, after 

the harfiiell treatment and moll terrible threats. Nc- 

verthelefs, this proves, that the greatefl part of thefe 

knights were criminal, fome through corruption, others 

through weaknefs or connivance ; and hence the diilu- 

lution of the order became nece^Tary.,, 

TEMPLEMAN (Peter) M. D. the fonof an e-^D/V?# 

minent attorney at Dorchefter in the county’ or Dorfet, 

byr Maryr daughter of Robert Haynes, was born March 

17, 17 1 i, and was educated at the Charter-houfe (not 

on the foundation), whence he proceeded to I rinity- 

college, Cambridge, and there took his degree of B. A. 

with dillinguilhed reputation. During his refidence at 

Cambridge, by his own inclination, in conformity with 

that of his parents, he applied himfelf to the lludy ol 

divinity, with a defign to enter into holy orders ; but 

after fome time, from what caufe we know riot, he al¬ 

tered his plan, and applied himfelf to the iludyr of phyTfic. 

In the year 1736, he went to Leyden, where he at¬ 

tended the lectures of Boerhaave, and the profefiors of 

the other branches of medicine in that celebrated uni- 

verfity, for the fpace of two years or more. About 

the beginning of 1739> he returned to London, with a 

view to enter on the pradlice of his proiefiion, fupport- 

ed by a handfome allowance from his father. Why he 

did not fucceed in that line was eafy to be accounted 

for by thofe who knew him. He was a man of a very 

4CL liberal 

( C) See the Vouchers brought by Dupuy, and Exlrad of the Regiflers. ~ 

(d) Vide Valfinger in Edvardum II. et Tpodigma Neujlria apui Dupuy.—EJfai de Fred Nicolai. 
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Temple- liberal turn 0^ mind, of general erudition, with a large 

Terane accluai*ntance among the learned of different profeflions, 
L 61 ane* . but of an indolent, inactive difpofition ; he could not 

enter into juntos with people that were not to his liking; 

nor cultivate the acquaintance to be met with at tea- 

tables ; but rather chofe to employ his time at home in 

the perufal of an ingenious author, or to fpend an attic 

evening in a feleft company of men of fenfe and learn¬ 

ing. In this he refembled Dr Armilrorig, whofe li¬ 

mited pradlice in his profeflion was owing to the fame 

caufe. In the latter end of the year 1 750 he was in¬ 

troduced to Dr Fothergill by Dr Cuming, with a view 

of inflituting a Medical Society, in order to procure 

the earlieft intelligence of every improvement in phyfie 

from every part of Europe. At the fame period he 

tells his friend, “Dr Mead has very generously offered 

to afiift me with all his intereft for lucceeding Dr Hall 

at the Charter houfe, whofe death has been for fome 

time expected. Infpired with gratitude, I have ven¬ 

tured out of my element (as you will plainly perceive), 

and fent him an ode.” Dr Templeman’s epitaph on 

Lady Lucy Meyrick (the only Englifh copy of verfes 

of hi*3 writing that we know of), is printed in the 

eighth volume of the " Sele6t Collection of Mifcellany 

Poems, 1781.” In 1753 he publifbed the firfl volume 

of “ Curious Remarks and Obfervations in Phyiic, A- 

natomy, Chirurgery, Chemidry, Botany, and Medicine; 

extra&ed from the Hiftory and Memoirs of the Royal 

Academy of Sciences at Paris and the fecond volume 

in the fucceeding year. A third was promifed, but 

we believe never printed. It appears, indeed, that if he 

had met with proper encouragement from the public, 

it was his intention to have extended the work to twelve 

volumes, with an additional one of index, and that he 

was prepared to puhlifh two fuch volumes every year. 

His tranflation of “ Norden’s Travels” appeared in the 

beginning of the year 1757 ; and in that year he was 

editor of 44 Stled Cafes and Confutations in Phyfic, 

by Dr Woodward,” 8vo. On the eflablifhrnent of the 

Britifh Mufeum, in 1753, was appointed, to the of¬ 
fice of keeper of the reading-room, which he reiigned 

on being chofen, in 176c, fecretary to the then newly 

indituted Society of Arts, Manufactures, and Com¬ 

merce. In 1762, he was eleCted a correfponding mem- 

ber of the Royal Academy of Science of Paris, and alfo 

^ of the (Economical Society at Berne. Very early in 

life Dr Templeman was afHiCted with fevere pavoxyfms 

of an adhma, which eluded the force of all that either 

his own (kill, or that of the mo(t eminent phyficians 

then living, could fugged to him ; and it continued to 

harafs him till his death, which happened September 

23, 1769. He was elteemed a man of great learning, 

particularly with refped to languages ; fpoke French 

with great fluency, and left the charaCler of a humane, 

generous, and polite member of fociety. 

TERANE', a town in Egypt, fituated on what Mr 

Browne calls the left of the moil weilern mouth of the 

Nile, at a very fmall diftance from the river. Its lati¬ 

tude is 30° 24'. The buildings are chiefly unburned 

brick, though there are alfo fome of done. The town 

and didrid, containing feveral villages, belonged, be¬ 

fore the French invafion, to Murad Bey, who ufually 

entruded its government, and the colleClion of its 
revenue, to one of his Cafhefs. That revenue arifes 

principally from natron (See. Natxum, Encyclf} found 

in great quantities in certain lakes about thirty dve; Terane, 
miles from Terane ; and it is on account of thefe Terebra- 

lakes only that the town is worthy of notice in this , tu^a>,| ^ 

work ; for though there are many columns in its neigh¬ 

bourhood, which indicate the fite of ancient drudures, 

none of them have inferiptions afeertaining their anti¬ 

quity. 
The eadern extremity of the mod wedern lake Mr 

Browne found to be 30° 31' North. No vegetation 

appears, except reeds, on the margin of the lake, which 

is very irregular in its form ; fo that it is not eafy to 

fay what may be the quantity of ground covered with 

water. It is higher in winter than in fummer ; and 

when it was vifited by our author its breadth did not 

exceed a mile, though its length was nearly four. To¬ 

wards the end of the fummer, it is faid thefe lakes are 

almofl dry ; and the fpace that the water has retired 

from is then occupied by a thick depofition of fait. 

Not far removed from the eadern extremity, a fpring 

rifes with fome force, which much agitates the red of 

the water. Clofe to that fpring the depth was far greater 

than Mr Browne’s height ; in other parts it was obfer- 

vable that it did not generally exceed three feet. The 

thermometer near this fpring flood at 76, while in the 

open air it was 87. The more wedern lake differs not 

materially from the eadern in fize, form, or produ&ions. 

The colour of the water in both is an imperfedl red ; 

and where the bottom is vilible, it appears almod as if 

covered with blood. Salt, to the thicknefs of five or fix 

inches, lies condantly in the more fhallow parts. The fur- 

face of the earth, near the lake, partakes more or Ids ge¬ 

nerally of the chara£ler of natron, and, in the parts far- 

thed removed, offers to the foot the flight refidance of 

ploughed ground after a flight frod. The foil is coarfe 

fand. The water of the lake, on the flighted evapo¬ 

ration, immediately depofits fait. There is a mountain 

not far from the lakes, where natron is found in infu- 

lated bodies, near the furface, of a much lighter colour 

than that produced in the lake, and containing a greater 

portion of alkali. How thick the fubdance of natron 

commonly is in the lake, our author did not accurately 

determine ; but thofe employed to colledl it report, that 

it never exceeds a cubit, or common pike ; but it ap¬ 

pears to be regenerated as it is carried away. If ever it 

fhould be brought to fuperlede the ufe of barilla, the 

quantity obtainable feems likely to anfwer every poffible 
demand. 

TEREBRATULiE (Anomic, Lin. fee that ar¬ 

ticle Encycl.) have been fuppofed not to exifl now but 

as petrified fhells. This, however, is a midake. The 

anomia is an inhabitant of every region, and has exift- 

ed in every age. As many terebratulas were caught 

by Peroufe’s people during his voyage of difeovery, and 

as Lainanon the naturalill thought they fhould be con- 

fidered as a genus by themfelves, he has given us the 

following defeription of the anomia, or, as lie calls it, 
terebratula, on the coad of Tartary ; 

The length of the fhell varies from fix to twenty 

lines, and its breadth from five to eighteen ; there arc, 

however, confiderable varieties of proportion between 

different individuals, befides thofe arifing from the dif¬ 

ferent ages of the animal. It would be improper, 

therefore, to didinguifh the various fpecies of anomiae 

by the proportion of their fhells. The waving lines 

on the edges of the fhell are equally defedlive, as di- 

flin&ive 
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Terebra- flin&ive chara&ers ;’for our author obferved in the fame 

tube. fpecies the fliell approaching or receding indifferently 

from the circular form, and, in fome, the edges of the 

valves are on the fame plane ; whereas in others, one of 

the valves forms a falient angle in the middle of its 

curve, and the other a re-entering angle. 

The fliell is of a moderate thicknefs, about that of a 

common mufcle ; it is fomewhat tranfparent, convex 

like the cockle: neither of the fhells is more fenfibly 

arched than the other ; that, however, which has the 

fpur, is rather the moft fo, efpecially in the fuperior 

part. 
On the furface of the fhcll are feen a number of flight 

tranfverfe deprefilons, of a femicircular waved form, 

wlpch reach the part where the (hell ceafes to be circu¬ 

lar, in order to form the angle whieh fupports the 

fummit. 
Thefe flria; are covered with a very thin and flightly- 

adhering perjofleum ; in fome fpecimens there are from 

one to three fhallow broad deprefilons, radiating infen- 

fibly from the centre of the Ihell, and becoming more 

marked as they approach the edges, where they form, 

with the correfponding parts of the other fliell, tliofe 

falient and re-entering angles which have been mention¬ 

ed. The periofteum is rather more firmly fixed on the 

latter angles than on the former. 

The fhells are equal in the rounded part of their 

edge, and clofe very exadlly ; however, towards the 

fummit, the fpur of one of the fhells reaches confider- 

ably beyond the other fliell, confequently they are un¬ 

equal, as in oyflers. 

The fpur, or fummit, is formed by the folding from 

within of the edge of the fhell, and the elongation of 

its upper part. The folded edges form an oval aper¬ 

ture of a moderate fize, through which the animal ex¬ 

tends the mufcle, by means of which it attaches itfelf 

to other fubflanees. This fhell is not, therefore, per¬ 

forated, as its name of terebratula would feem to imply, 

the opening not being worked in one of the fhells, but 

formed by the elongation of one fhell, the folding in of 

its edges, and the approach of the other fhell. The 

fummit is not pointed, but round. 

The ligament, as in the oyfter, is placed between the 

fummits, and does not appear on the outfide ; it adapts 

itfelf to the pedicle of the animal. As the fummit 

takes up a confiderable part of the fhell, the valves are 

only capable of opening a very little without running 

the rifle of being broken. It is very firm, though flen- 

der, and not eafily to be difeovered, being fixed in a 

fmall groove, which is filled up when the fhell is fhut 

by the correfponding part of the oppofite fhell. This 

ligament preferves its texture, even for a confiderable 

time after the ihell is emptied and become dry. 

Oyflers are without a hinge, the teeth which form 

it in many other fhells not exifling in them. The ano- 

mia has been confidered as an oyiter, becaufe its hinge 

or teeth have not been examined : they are not vifible 

indeed in the fofiil lpecimens ; but in opening them 

when alive, the teeth cornpofing the hinge are fuffi- 

ciently vifible, being even mueh larger than in the 

greater part of bivalve fhells. The fofiil terebratula; 

arealmofl always found with their fhells clofed ; where¬ 

as the other bivalves have ufually theirs either open or 

feparated : the reafou of this feems to arife from the 

nature of the hinge, that of the anomia not allowing it 

to feparate, and the ligament, which is very tight, con- Terchra- 

tributing to keep the two fhells united. The teeth tuiX' M 

which form the hinge of the anomia approach very near 

to tbofe of the fpotidyle> deferibed by M. Adanfon. In 

this laft they are formed by two rounded proje&ions, 

and in the anomia by the fame a little elongated. It 

is above thefe teeth that the ligament is placed in the 

larger fhell ; there are between it and the teeth two ca¬ 

vities, one on each fide, which ferve to receive the teeth 

of the other valve. The teeth of the larger fliell have, 

befides, a flight proje&ion, which fits into a longitudi¬ 

nal furrow in the other fhell in front of the teeth. 

The fubflance which covers the infide of the fliell 

holds, as in oyflers, a middle place between nacre and 

the interior fubflance of fhells, which are deflitute of it. 

The degree of its luflre, polifh, and thicknefs, varies 

with the age and circumflances of individuals. 

The colour of the teeth is always white ; that of the 

outer furface of the fhell verges more or lefs to the 

ochry red, efpeeiallv on the border. The infide has alfo 

a very flight tint of this colour, on a varying greyifh- 

wliite ground. 

There is vifible on eaeh fide of the fhell the impref- 

fion of two very diilinCl tendons ; a circumflance which 

forms a very' effential difference between this genus and 

that of the oyfler : this latter having only one tendon 

arifing from the middle of the body. The imprefllons 

of the tendon in the largefl fhell are oblong, fituate 

near the fummit, and hollowed ; each of them has cur¬ 

ved tranfverfe ridges, divided into two parts by a lon¬ 

gitudinal furrow, reprefenting the wings of certain in* 

fedls. In the other valve the infertioiis have a different 

form ; their fituation is the fame, but they are very ir¬ 

regularly rounded and encompaffed by two fulcations, 

which are feparated from eaeli other by an intervening 

ridge, and then are continued in a right line towards 

the opening of the fhell as far as about two thirds of 

its length. That part of the fummit of the fhell along 

whieh the pedicle of the animal paffes, is longitudinally 

ftriated in the larger fhell, of which the middle llria is 

the deepefl ; the longitudinal flrias are divided into equal 

parts by a tranfverfe deprefilon. There are no fimilar 

marks Qn the other fliell. 

Our author diffe&ed the animal itfelf, and found what 

lie calls the manteau of the anornia, formed of a very fine 

membrane, lining the infide of both fhells, and contain¬ 

ing the body of the animal. Its origin is of the fame 

breadth as the hinge of the fliell, whence it divides into 

two lobes, lining both the fhells : it forms, therefore, 

only a Angle aperture, terminating at each end of the 

hinge, and of the fame breadth with the interior furface 

of the fhell; it appears to have only one trachea, wdiich 

is formed by the two lobes of the manteau. 

Our naturaliil having opened the fliell, divided the 

ligament as delicately as pofiible, unfixed the hinge, 

and detaching from the larger fhell the lobe of the man¬ 

teau, turned over the body of the animal. This ope¬ 

ration expofed to view the large mufeles which adhered 

to the fhell ; they arefoft, membranous, and, as it were, 

flefliy on the infide, being covered with fmall fanguife- 

rous glands. From the lower part of each mufcle there 

proceeds a pretty flrong tendon, which reaches to the 

extremity of the manteau ; they run parallel to the edge 

of the fhell, and at a confiderable diflanoe from each •> 

other; and are each enclofed in a fort of flatted fac, of 

4 Qj2 the 
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Terebra- the fhape of a ribbon, which is filled with a red vifeid 

tube, matter. It appears that the place of insertion of the 

mufeles, as well as the mufcles themfelves, which ex¬ 

tend along the lob of the manteau, furnifh real blood, 

which is contained in three fmall fiefhy red glandular 

bodies of unequal fize, which are vifible after having 

taken ofF the mufcles ; perhaps tilde conftitute the 

heart of the animal. 
The mufcles which are inferted into the other fhell 

are alfo divided into feveral parts; fome. are feen ex¬ 

tending along the correfponding lobe of the manteau ; 

many others rife up in a kind of tuft, which is fixed 

into the (hell above : fome again fubdivide into fuch 

minute ramifications as not to allow of tracing their 

courfe, even with the afliftance of a microfcope ; but 

others, more apparent, contribute to the formation of 

the pedicle which paftes through the opening left be¬ 

tween the two fhells, is conne&ed to each of them by 

feveral fibres, and fixes itfelf to fome external body, 

principally to other bivalves. The mufcles of the ano- 

mia have therefore three attachments, namely, to the 

inner furface of each fhell, and to fome external body. 

The form of the pedicle is cylindrical, being enclofed 

in a mufcular fubftance, which contains feveral fibres ; 

it is from a line to a line and a half long, and two 

thirds in diameter. It adheres fo forcibly to different 

fubflances, as that the animal, and all the mufcles which 

contribute to the formation of the pedicle, may more 

eafily be torn through than the pedicle detached from 

the place of its adliefion. The gluntinous fubftance 

which connects them to each other, refifts even the heat 

of boiling water. It is by means of this pedicle that 

the animal raifes its fhell fo as to be, while in the water, 

in a pofition inclined to the horizon. The fmalleft 

valve is always the loweft, being that upon which the 

animal refts; the fuperior one being the larger, and 

ferving as a covering. Our author thinks the animal 
has the power of loco-motion. 

After raifing the lobe of the manteau he obferved 

the ears. They are large, compofed of two membra¬ 

naceous laminae on each fide, of which the fuperior is 

the narrower. Thefe laminae arc connected to each 

other by a thin membrane, fo as to form only a fingle 

pouch. They have on their edges long'fringes, which 

hang loofe upon the manteau ; but a very remarkable 

circumftance is, that their ears are fupported by little 

bones like thofe of fifli. The form of'the ears is that 

of an arch ; they are feparated from each other on their 

lower part, where the fringes are the longeft ; fo that 

the two ears on one fide are perfe&ly diftinfl from thofe 

on tlie other fide. The commencement of the ears is 
at the teeth of the hinge. 

Between the ears are fituate the ftomach, oefophagus, 

and mouth ; the whole forming a triangle, of which the 

mouth is the bafe. It is placed at the fide of the hinge, 

and confifts of a large tranfverfe opening without lips 

'or jaw-bone. The cefophagus is very Ihort, but is ca¬ 
pable of elongation when the animal opens its mouth. 

The ftomach, which is of the fhape of a pointed fac, 

is connected by a membrane to the bones of the ear. 

On opening the ftomach, he found a fmall fhrimp half 
digefted. 

At the bottom of the ftomach is feen the inteftine, 
of which it is, as it were, a continuation. It is ex¬ 

tremely fhort, not exceeding half a line in a fhell fifteen- 
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lines acrofs, and is compofed of a very flender mem* Terebra. 

brane. The excrements are difeharged upon the lobes 

of the manteau, but they are eafily thrown out by the ^erna1, 

motions of the two lobes. ^ ^ 

The little bones of the ears, already mentioned, had 

not formerly been obferved in any of the teftaceous ani¬ 

mals ; whence the terebratulas approach nearer to fifh 

than the inhabitants of any other fhell. In the anomiac 

which are preferved in cabinets, there is found only a 

very fmall portion of thefe bones, whence they have 

obtained the improper appellations of tongue or fork, 

which indicate only the form of the fragments, and not 

their ufe. 

The fmall bones of the ears are compofed of feveral 

pieces, the principal of which is- of an oval form ; it 

fprings from the fide of the hinge, of which it appears 

to be a continuation ; thence it extends about two-thirds 

of the breadth of the fhell, where it is refledled, and 

refts again ft the upper part of the fork, to the branches 

of which it is united by a fimple fuperpofition ; a kind 

of articulation very common among the numerous fmall 

bones that compofe the heads of fifh. The fork ex¬ 

tends from the fummit a little more than one-third of 

the breadth of the fhell: it is formed by a pivot which 

divides into two long and pointed branches ; thefe are 

remarkably brittle, and fupport the extremities of the 

bones of the larger ears. The lamina, which compofes 

a fecond fet of ears, refts upon a curved bone, which on 

one fide is attached to the inferior internal part of the 

bone of the larger ears, and on the other reaches to the 

fide of the mouth of the animal, where it is united to an¬ 

other flat little bone, which is applied to a fimilar bone 

on the other fide. ^Fhcfe laft little bones are exaftly below 

the membrane which forms the mouth. All thefe bones 

are flat, very brittle, and furrounded with fibres and mem-, 

brancs. By their articulations the ears are enabled to 

move ; they alfo fupport the body of the animal, which 

touches neither of the fhells, but remains between them 

as upon treflels. The fpace between the branches of the 

bones of the ears is filled up with a tranfparent firm 

membrane ; at the bafe of the fork is a fimilar one, and a 

perpendicular partition dividingthe fpace occupied by the 

body of the animal from the reft of the fhell. There are 

two orifices in this membrane communicating with the 

fpace between the two lobes of the manteau, and which 

ferves as a trachea ; for we have remarked, in the de- 

feription of the manteau, that the two lobes are entire¬ 

ly feparated from each other, and therefore do not form 
a real trachea. 

From this defeription, it follows that the anomia. 

ought to be feparated from the genus oyfter, fince it 

has a toothed hinge, feveral ligaments, and an interior 

organization wholly different ; neither ought it to be 

confounded with the cockle, the fhells of which are 

both equal, and are deftitute of any fenlible periofieum, 

without reckoning other differences. It has ftill lefs 

analogy with the other bivalves, and therefore ought 

to conftitute a peculiar genus; the fpecies of which, both 
fofiil and living, are very numerous. 

See Plate XLIII. where fig. 1. is a front view of a 

terebratula of middle fize. Fig. 2. is a view of the in¬ 

ternal ftrufture.—AA, laminae of the fuperior ears— 

BB, laminae of the inferior—C, the ftomach—D, the 

anus — E E, the manteau—F, the oefophagus. 

TERNAI, the name given by Peroufe to a very 

fine 
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Tcrnai. fine bay which he difcovered on the coafl of Tartary, 

—-v“' in Lat. 450 13' North, 'and in Long. 1550 9' Ealt from 
Paris. The bottom is fandv, and dfmiuifhes gradually 

to fix fathoms within a cable’s length of the fiiore. 

The tide rifes five feet ; it is high water at 8h i5m at 

fall and change ; and the flux and reflux do not alter 

the direction of the current at half a league from the 

fhore. 
“ Five Fmall creeks (fays La Peroufe), fimilar to 

the Tides of a regular polygon, form the outline of this 

roadftead ; thefe are feparated from each other by hills, 

which are covered to the fummit with trees. . Never 

did France, in the frefiieft fpring, offer gradations of 

colour of fo varied and Prong a green ; and though we 

had not feen, fince we began to run along the coafl, 

either a fingle fire or canoe, we could not imagine that 

a country fo near to China, and which appeared fo fer¬ 

tile, fhould be entirely uninhabited. Before our boats 

had landed, our glaftes were turned towards the fhore, 

but we faw only hears and flags, which puffed veiy 

quietly along the fea fide. The fame plants which 

grow hi our climates carpeted the whole foil, but they 

were flronger, and of a deeper grain ; the greater part 

were in flower. Rofes, red and yellow lilies, lilies of 

the valley, and all our meadow flowers in general, were 

met with at every ilep. Pine trees covered the tops of 

the mountains ; oaks began only half way down, and 

diminifhed in flrength and fize in proportion as they 

came nearer the fea ; the banks of the rivers and rivu¬ 

lets were bordered with willow, birch, and maple trees, 

and on the ficirts of the forefls we faw apple and medlar 

trees in flower, with clumps of hazle nut trees, the fruit 

of which already made its appearance. Our furprife 

was redoubled, when wTe reflected on the population 

which overburdens the extenfive empire of China, fo 

that the laws do not punifh fathers barbarous enough 

to drown and deflroy their children, and that this 

people, whofe polity is fo highly boafled of. dares not 

extend itfelf beyond its wall, to draw its fubfitlence 

from a land, the vegetation of which it would be ne- 

cefTary rather to check than to encourage. At every 

flep after we had landed, we perceived traces of men 

by the definition they had made ; feveral trees, cut 

with fharp-edged infiruments ; the remains of ravages 

by fire were to be feen in feveral places, and we obier- 

ved fome fheds, which had been ereted by hunters in 

a corner of the woods. We alfo found fome fmall 

bafkets, made of the bark of birch trees, fewed with 

thread, and fimilar to thofe of the Canadian Indians ; 

rackets for walking on the fnow ; in a word, every 

thing induced us to think that the Tartars approach 

the borders of the fea in the feafon for hunting and fifn- 

ing ; that they aiTemble m colonies at that period along 

the rivers ; and that the hulk of the nation live in the 

interior of the country on a foil perhaps better calcu¬ 

lated for the multiplication of their immenfe flocks and 

herds.” 
Our navigators caught in the bay vaft quantities of 

fine fifh, fuch as cod, harp-fifh, trout, falmon, herrings, 

and plaice ; but though game was plenty on fhore, 

they had no fuccefs in hunting. The meadows, fo de¬ 

lightful to the fight, could fcarce be croffed ; the thick 

grafs was three or four feet high, fo that they found 

themfelves in a manner buried in it, and they were un¬ 

der the perpetual dread of being bitten by ferpents, of 
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which they faw a gre3t number on the banks of the ri- Terre- 

vnlets. They found, however, immenfe quantities of F1^n* 

fmall onions, forrel, and celery ; which, together with Thebe?. 

the frefh fifh, ferved as antidotes againfl the fenrvy. v— 

TERRE-Plein, or Terre-plain, in fortification, 

the top, platform, or horizontal furface ot the rampart, 

upon which the cannon are placed, and where the de¬ 

fenders perform their office. Jt is fo called becaufe it 

lies level, having only a little dope outwardly to coun¬ 

teract the recoil of the cannon. Its breadth is from 24 

to 30 feet ; being terminated by the parapet on the 

outer fide, and inwardly by the inner talus. 

TERRELL A, or little earth, is a magnet turned 

of a fphericai figure, and placed fo as that its poles, 

equator, Scc. do exadlly correfpond with tltofe of the 

world. It was fo firft called by Gilbert, as being a 

juft reprefentation of the great magnetic globe we in¬ 

habit. Such a terrella, it was fuppoftd, if nicely poi- 

fed, and hung in a meridian like a globe, would be turn¬ 

ed round like the earth in 24 hours by the magnetic 

paitides pervaiding it ; but experience has (hewn that 

this is a miftake. 
TETRAEDRON, or Tetrahedron, in geome¬ 

try, is one of the five Platonic or regular bodies or fo- 

lids, comprehended under four equilateral and equal 

triangles. Or it is a triangular pyramid of four equal 

and equilateral faces. 
TETRAGON, in geometry, a quadrangle, or a 

figure having four angles. Such as a Iquare, a paralle¬ 

logram, a •hombus, and a trapezium. It fometimes al¬ 

fo means peculiarly a fqnare. 

Tetragon, in aflrology, denotes an afpcA of two 

planets with regard to the earth, when they are diftant 

from each other a fourth part of a circle, or 90 degrees. 

The tetragon is exprefted by the chara&er □, and is 

otherwife called a fquare or quartile afpedt. 

TPIEBES, in Egypt. Having in the Encyclopedia 

given Mr Bruce’s account of this ancient city, which 

reprefents it as having been a paltry place, fo contrary 

to the defeription of Homer, juftifce to the father of 

poetry requires that we here notice what has been faid 

of it bv a fubfequent traveller, who remained three days 

among its ruins. According to Mr Browne, “ the 

mafiy and magnificent forms of the ruins that remain of 

ancient Thebes, the capital of Egypt, the city of Jove, 

the city with too gatt*s, mull infpire every intelligent 

fpeClator with awe and admiration. Hiffufed on both 

fules of the Nile, their extent confirms the cialfical ob- 

fervatior.s, and Homer’s animated defeription rufhes in¬ 

to the memory : 
i Egyptian Thebes, in whofe palaces vaft wealth is 

ilored ; irom each of whofe hundred gates ifTue two hun¬ 

dred warriors, with their liorfes and chariots.’ 

“ Thefe venerable ruins, probably the moft ancient 

in the world, extend for about three leagues in length 

along the Nile. Eafl and well they reach to the moun¬ 

tains, a breadth of about two leagues and a half. The 

river is here about three hundred yards broad. The 

circumference of the ancient city mull therefore have 

been about twenty-feven miles. 

<« In failing up the Nile, the firft village you come 

to within the precin&s is Kourna, on the weft, where 

there arc few houfes, the people living moftly in the ca¬ 

verns. Next is Abuhadjadj, a village, and Karnac, a 

fmall diftriA) both on theeaft. Far the largefl portion 
off 
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Th^^f’ of the city flood on the eaflern fide of the river. On 
. eo^Qlus,the fouth-weft Medinet-Abu marks the extremity of 

the ruins ; for Arment, which is about two leagues to 

the fouth, cannot be confidered as a part. 

“ In defcribing the ruins, we fhall begin with the 
moft confiderable, which are on the call of the Nile. 

The chief is the Great Temple, an oblong fquare build¬ 

ing of vaft extent, with a double colonnade, one at each 

extremity. The mafly columns and walls are covered 

with hieroglyphics; a labour truly ftupendous. i. The 

Great Temple ftands in the diftriCl called Kaniac. 2. 

Next in importance is the temple at Abuhadjadj. 3. Nu¬ 

merous ruins, avenues marked with remains of fphinxes, 

&c. On the well fide of the Nile appear, 1. Two co- 

ioflal figures, apparently of a man and woman, formed 

of a calcareous Hone like the reft of the ruins. 2. Re¬ 

mains of a large temple, with caverns excavated in the 

rock. 3. The magnificent edifice ftyled the palace of 

Memnon. Some of the columns are about forty feet 

high, and about nine and a half in diameter. The co¬ 

lumns, and walls are covered with hieroglyphics. This 

ftands at Kourna. 4. Behind the palace is the paflage 
ilyled B'lbdn-eUMoluh, leading up the mountain. At 

the extremity of this paflage, in the fides of the rock, 

are the celebrated caverns known as the fepulchres of 
the ancient kings.” 

Though Mr Browne agrees with Pococke and Bruce, 

that the paffage in Homer refers not to the gates of 

the city, he is yet of opinion, contrary to them, that 

Thebes had been a walled town. He fays, ir.deed, that 

fome faint remains of its furrounding wall are vifible at 

this day ; and he thinks that he difeovered the ruins of 

three of its gates, though he does not affirm this with 
abfolute confidence. 

THEODOSIUS,-a celebrated mathematician, flou- 

B' ny» r^cc* in the times of Cicero and Pompey ; but the 
* * time and place of his death are unknown. This Theo- 

dofius the Tripolite, as mentioned by Suidas, is pro¬ 

bably the fame with Tbeodofius, the philofopher of By- 
thinia, who, Strabo fays, excelled in the mathematical 

iciences, as alio his foils ; for the fame perfon might 

have travelled from the one of thofe places to the other, 

and fpent part of his life in each of them ; like as Hip¬ 

parchus was called by Strabo the Bythinian, but by 
Ptolemy and others the Rhodian- 

Theodofius chiefly cultivated that part of geometry 

which relates to the doClrine of the fphere, concerning 

which he publifhed three books. The firft of thele 

contains 2 2 propofitions ; the fecond, 23 ; and the third, 

14; all demonftrated in the pure geometrical manner 
of the ancients. Ptolemy made great ufe of thefe pro¬ 

pofitions, as well as all fucceeding writers. Thefe books 

were tranflated by the Arabians, out of the original 

Greek, into their own language. From the Arabic the 

work was again tranflated into Latin, and printed at 

Venice. But tlie Arabic verfion being very defective, 

a more complete edition was publifhed, in Greek and 

Latin, at Paris 1558, by John Pena, Regius ProfcfTor 

of aftronomy. And Vitello acquired reputation by 

tranflating Theodofius into Latin. This author's works 

were alfo commented on and illuftrated by Clavius, He- 

leganius, and Guarinus, and laftly by De Chales, in his 

Curfus Mathematicus. But that edition of Tlieodo- 
fius’s Spherics, which is now moft in ufe, was tranflated 

and publifhed by our countryman the learned Dr Bar- 
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row, in the year 1675, illuftrated and demoftrated in Therm, 

a new and concife method. By this author's account, ^heophi- 

Theodofius appears, not only to be a great mailer in &^TOm 

this more difficult part of geometry, but the firft con- < - * _j 

fiderable author of antiquity who has written on that 
fubjedl. 

Theodofius, too, wrote concerning the Celeftial 

Houfes ; alfo of Days and Nights ; copies of which, in 

Greek, were in the King's library at Paris. Of which 

there was a Latin edition, publifhed by Peter Dafypo- 
dy, in the year 1 572. 

THEON, of Alexandria, a celebrated Greek philo¬ 
fopher and mathematician, who fiourifhed in the 4th 

century, about the year 380, in the time of Theodofius 

the Great; but the time and manner of his death are 

unknown. His genius and difpofition for the ftudy of 

philofophy were very early improved by clofe application 

to all its branches ; fo that he acquired fuch a proficiency 

in the fcience as to render his name venerable in hif- 

tory, and to procure him the honour of being prefi- 

dent of the famous Alexandrian fchool. One of his 

pupils was the admirable Hypatia, his daughter, who 

fucceeded him in the prefidency of the fchool; a truft 

which, like himfelf, fhe difeharged with the greateft 

honour and ufefuhiefs. See her life, EncycL 

The ftudy of Nature led Theon to marny juft concep¬ 

tions concerning God, and to many ufeful refle&ions in 

the fcience of moral philofophy. Hence, it is faid, he 

wrote with great accuracy on Divine Providence. And 

he feems to have made it his Handing rule, to judge 

the truth of certain principles, or fentiments, from their 

natural or neceflary tendency. Thus, he fays, that a 

full perfuafion that the Deity fees every thing we do, 

is the ftrongeft incentive to virtue ; for he infills, that 

the moft profligate have power to refrain'their hands, 

and hold their tongues, when they think they are ob- 

ferved, or overheard, by fome perfon whom they fear or 

refpeCl, With how much more reafon then, fays he, 

fliould the apprehenfion and belief, that God fees all 

things, reftrain men from fin, and conllantly excite them 

to their duty ? He alfo reprefents this belief concern¬ 

ing the Deity as productive of the greateft pleafure 

imaginable, efpecially to the virtuous, who might de¬ 

pend with greater confidence on the favour and protec¬ 

tion of Providence. For this reafon, he recommends 

nothing fo much as meditation on the prefence of God : 

and he recommended it to the civil magiftrate as a re- 

ftraint on fuch as were profane and wicked, to have the 

following infeription written, in large chara&ers, at the 

corner of every ftreet—God sees thee, O Sinner. 

Theon wrote notes and commentaries on fome of the 

ancient mathematicians. He compofed alfo a book, in- 

titled Progymnafmata, a rhetorical work, written with 

great judgment and elegance ; in which he criticifcd on 

the writings of fome illuftrious orators and hiftorians ; 

pointing out, with great propriety and judgment, their 

beauties and imperfections; and laying down proper 

rules for propriety of ftyle. He recommends concife- 

nefs of expreifion, and perfpicuity, as the principal or¬ 

naments. 1 his book was printed at Bafle in the year 

154I 5 hut the beft edition is that of Leyden, in 1626- 
in 8vo. 

THEOPHILANTHROPISTS, a fed of deifts, 
who, in September 1796, publifhed at Paris a fort of 

catechifm or direftory for focial worfhip, under the 

title 
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Theopfci- title of Manuel des Theanthrophiles. This religious bre- Firft infcription, “ We believe in the Exiftence of Thecphi- 

lanthro- v;ary foun(] favour ; the congregation became nume- God, in the immortality of the foul.” . 

_ ^ , rous ^ and in the fecond edition of their manuel they Second infcription, “ Worfhip God, cherilh your 

V aflumed the lefs harfh denomination of Theophilantbro- kind, render yourfelves ufeful to the country.” lus. 

pes, u e. lovers of God and man. A book of hymns, a Third infcription, “ Good is every thing which tends v*—J 

liturgy for every decade of the French year, and an ho- to the preservation or the perfedion of man.—Evil is 

milttical feledion of moral leffons, are announced, or every thing which tends to deftroy or to deteriorate 

publifhcd, by their unknown fynod. Thus they pof- 

lefs a fyftem of pious fervices adapted to all occafions, 

which fome one of the individuals who attend reads a- 

loud ; for they objed to the employment of a regular 

ledurer, in confeqnence of their holtility to priefts.— 

This novel fed was countenanced by Lareveillere Le- 

paux, one of the Directory, and, foon after its forma¬ 

tion, opened temples of its own in Dijon, and in other 

provincial towns. They had declamations, in the fpi- 

rit of fermons, which abounded with fuch phrafts as 

Veternal geometre, and the like, and which have long 

fmce been familiar to thofe who frequent the lodges of 

free mafonry. Whether the fed now exifts, or fell at 

the lall revolution which annihilated the diredory, we 

have not learned ; but a tranflation of its Manuel into 

Englifh, for the ufe, we fuppofe, of our Jacobins, was 

made fo early as the year 1797. From this contemp¬ 

tible performance, we learn that the creed of the Theo¬ 

philanthropifts is comprifed in the four following pro- 

pofitions : 
The Theophilanthropifts believe in the exiftence of 

God, and the immortality of the foul. 

Tlfe fpedacle of the univerfe attefts the exiftence of 

the Firft Being. 
The faculty which we pofiefs of thinking, allures us 

that we have, within ourfelves, a principle which is fu- 

perior to matter, and which furvives the diftolutioii of 

the body. 
The exiftence of God, and the immortality of the 

foul, do not need long demonftrations ; they are fenti- 

mental truths, which every one may find written in his 

heart, if he confult it with fmcerity. 
Thus a fort of religious inftind is fet up as the foie 

foundation of piety, which every one has as much right 

to difavow as another to afiert; and the obligations of 

which, therefore, can in no way be fhewn to be incum¬ 

bent on thofe to whom this novel illumination is not 

vouchfafed. Society, under fuch a fyilem, gains no 

means of influencing the condud of refradory members. 

The morality of the Theophilanthropifts is founded 

on one lingle precept : Worjhip God, chertjh your kind, 

render yourfelves ufeful to your country ! 
Among the duties comprehended under the denomi¬ 

nation of clierifhing our kind, we find that of not lend- 

ing for ufury : the others are chiefly ex traded from the 

gofpels, and do not interfere with the province of the 

civil magiftrate. The queftion of monogamy is not dif- 

cuffed. 
Among the duties to our country are placed thofe 

of fighting in its defence, and of paying the taxes. It 

was certainly prudent in the ftatefman to Aide thefe du¬ 

ties into the catalogue of his eftablifhed maxims of mo¬ 

rality ; and he ran thereby little rifle of provoking here¬ 

tical animadverfions on his creed in France. 

The following inferiptions are ordered to be placed 

above the altars in the feveral temples or fynagogues of 

the Theophilanthropifts ; but for what reafon altars are 

admitted into fuch fynagogues we are not informed : 

him.” 
Fourth infcription, u Children, honour your fathers 

and mothers. Obey them with affedion. Comfort 

their old age.—Fathers and mothers, inftrud your chil¬ 

dren.” 
Fifth infcription, “ Wives, regard in your hufbands 

the chiefs of your houfes.— Hufbands, love your wives, 

and render yourfelves reciprocally happy.” 

This pentalogue is chiefly objedioriable on account 

of the vague drift of the fifth commandment : the whole 

has too general a turn for obvious practical application* 

The introdudion of ceremonies, of feulpture, of paint¬ 

ing, and of engraving, is forbidden. If poetry and mu- 

fic may concur to render the worfhip imprtflive, why 

not the other fine arts ? The fine arts have never illus¬ 

trated a country which excluded them from the pub¬ 

lic temples. Are they to be extinguifhed in France by 

Theophilanthropic iconoclafts ? 

At p. 28. of the Manuel, this furprifing maxim oc¬ 

curs : Avoid innovations ! A fed fifteen months old 

grown as tefty as the church of Rome ! They ac¬ 

knowledge, that perhaps better inferiptions may be 

found ; yet they forbid the exchange. They prefer 

mumpfimus to the fumpfmus of genuine Chriftianity ! 

THEOPHILUS, a writer and bifhop of the primi¬ 

tive church, was educated a Heathen, and afterwards 

converted to Chriftianity. Some have imagined that 

he is the perfon to whom St Luke dedicates the Ads 

of the Apollles: but they are grofsly miftaken ; for 

this Theophilus was fo far from being contemporary 

with St Luke and the apoftles,.th2t he was not ordain¬ 

ed bifhop of Antioch till anno 170; and he governed 

this church twelve or thirteen years. He was a vige- B'og. Diff; 

rous oppofer of certain heretics of his time, and com- 

pofed a great number of works ; all of which are loft, 

except three books to Autolycus, a learned Heathen of 

his acquaintance, who had undertaken to vindicate his 

own religion a gain ft that of the Chriftians. The firft 

book is propelly a difeourfe between him and Autoly- 

cus, in anfwer to what this Heathen had faid againll 

Chriftianity. The fecond is to convince him of the 

falfehoud of his own, and the truth of the Chriftian re¬ 

ligion. In the third, after having proved that the wri¬ 

tings of the Heathens are full of absurdities and contra¬ 

dictions, he vindicates the dodrine and the lives of the 

Chriftians from thofe falle and fcandalous imputations 

which were then brought againft them. Laftly, at the 

end of his work, he adds an hiftorical chronology from 

the beginning of the world to his own time, to prove 

that the hiitory of Mofes is at once the molt ancient, 

and the trueft ; and it appears from this little epitome, 

how well this author was acquainted with profane hif- 

tory. Thefe three books are filled with a great varie¬ 

ty of curious difquifitions concerning the opinions of 

the poets and philofophers, and there are but few things 

in them relating immediately to the doctrines of the 

Chriftian religion. Not that Theophilus was ignorant 

of thefe dodrines, but, having compofed his works for. 
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Therapfu- the converfion bf a Pagan, he infilled rather on the ex- 

tas* ternai evidence or proofs from without, as better adapt- 

v ed, in his opinion, to the purpofe. His ftyle is elegant, 

and the turn of his thought? very agreeable ; and this 

little fpecimen is fufficient to fhew that he was indeed 

a very eloquent man. 
The piece is intitled, in the Greek manufcripts, 

“ The books of Theophilus to Autolycus, concerning 

the Faith of the ChriiKans, again it the malicious de¬ 

tractors of their religion.” They were publifhed with 

a Latin verfion, by Conradus Gefner, at Zurich, in 

1946. They were afterwards fubjoined to Juiiin Mar¬ 

tyr’s works, printed at Paris in 1615 and 1636 ; then 

publifhed at Oxford, 1684, in i2mo, under the infpec- 

tion of Dr Fell ; and, laftly, by Jo. Chrifl. Wolliiis, at 

Hamburgh, 1723, in 8vo. 
It is remarkable, that this patriarch of Antioch was 

the firft who applied the term "Trinity to exprcls the 

Three PtTfons in the Godhead. 

THERAPEUTiE, fo called from the extraordina¬ 

ry purity of their religious worlhip, were a Jewifh fed, 

who, with a kind of religious phrenzy, placed their 

whole felicity in the contemplation of the Divine na¬ 

ture. Detaching tbemfelves wholly from lecular affairs, 
they transferred their property to their relations or 

friends, and withdrew into folitary places, where they 

devoted tbemfelves to a holy7 life. The principal fo* 

ciety of this kind was formed near Alexandria, where 

they lived, not far from each other, in feparate cotta¬ 

ges, each of which had its own facred apartment, to 

which the inhabitant retired for the purpofes of devo¬ 

tion. After their morning prayers, they fpent the day 

in Undying the law and the prophets, endeavouring, by 

the help of the commentaries of their aneeffors, to dif- 

cover fome allegorical meaning in every part. Befules 

this, they entertained themfelves with compoling facred 

hymns in various kinds of metre. Six days of the week 

were, in this manner, paffed in folitude. On the fe- 

venth day they met, clothed in a decent habit, in a 

public affembly ; where, taking their places according 

to their age, they fat, with the right hand between 

the breaft and the chin, and the left at the fide. Then 

fome one of the ciders, ftepping forth into the middle 

of the affembly, difeourfed, with a grave countenance 

and a calm tone of voice, on the dodrines of the fad ; 

the audience, in the mean time, remaining in perfed ii- 

lence, and occafionally exprefling their attention and ap¬ 

probation by a nod. The chapel where they met was 

divided into two apartments; one for the men, the 

other for the women. So llrid a regard was paid to 

iilence in thefe affemblies, that no on-e was permitted to 

whifper, or even to breathe aloud ; but when the dif- 

courfe was finifhed, if the queilion which had been pro- 

pofed for folution had been treated to the fatisfadion 

of the audience, they expreffed their approbation by a 

murmur of applaufe. Then the fpeaker, riling, fung 
a hymn of praife to God, in the lalt verie of which the 

whole affembly joined. On great feftivals, the meeting 
was clofed with a vigil, in which facred mufic was per¬ 

formed, accompanied with folernn dancing : and thefe 

vigils were continued till morning, when the affembly, 

after a morning prayer, in which their faces were di- 

reded towards the riling fun, was broken up. So ab- 

flemious were thefe afcetics, that they commonly ate 

nothing before the fetting fun, and often faffed two or 

three days. They abftained From wine, and their Ordi- Therma¬ 
nary food was bread and herbs. metric. 

Much difpute has arifen among the learned concern- 

ing this fed. Some have imagined them to have been 

Judaizing Gentiles; but Philo fuppofes them to be 

Jews, by fpeaking of them as a branch of the fed of 

Effents, and expreffly claffes them among the followers 

of Mofes. Others have maintained, that the Therapeu- 

tae were an Alexandrian fed of Jewifh converts to the 

Chriffian faith, who devoted themfelves to a monadic 

life. But this is impoflible ; for Philo, who wrote be¬ 

fore Chrillianity appeared in Egypt, Ipeaks of this as 

an eftablifhed fed. From comparing Philo’s account 

of this fed with the Hate of philofophy in the country 

where it flourifhed, we conclude that the Therapeutce 

were a body of Jewifh fanatics, who fufferea themfelves^ 

to be drawn alide from the fimplicity of their ancient 

religion by the example of the Egyptians and Pytha¬ 

goreans. How long this fed continued is uncertain ; 

but it is not improbable that, after the appearance of 
Chriftianity in Egypt, it foon became extind. 

I HE AMO ME 1 RIC spectrum, is a name given 

to the fpace in which a thermometer may be placed, fo 

that it lhall be affeded by the fun’s rays refraded by a 

prifm. It is, in part, the fame with the Prismatic 

Spectrum, which exhibits the different colours produ¬ 
ced by the folar light. 

The philofophical inftrument now called a thermome¬ 

ter, was fir ft named thermo scope ; and was prized by 

the naturalift, becaufe it gave him indications of the 

prefence and agency of fire in many cafes where our 

fenfation of warmth or heat was unable to difeover it. 

It was not long before it was obferved that it alfo 

affords us meafures of the change? which take place 

either in the quantity or the edivity of the caufc of 

heat, and of many other important phenomena ufually 

accompanied by heat They were then cahed thermo¬ 

meters. But in both of thefe offices, it is Hill a doubt 

whether it indicates and meafures any real fubffance, 

a bein gfui generis, to which we may give the name fire, 

phlogijion, caloric, heat, or any other ; or only indicates 

and meafures certain Hates or conditions, in which all 

bodies may be found, without the addition or abtlrac- 
tion of any material fubffance. 

We think that this queffion has a greater chance 

now of being decided than in any former time, in con- 

fequence of a recent and very important difeovery made 

by that unwearied obferver of the works of God, the 

celebrated Dr Herfchel. Being greatly incommoded 

when looking at the fun, by the great heats produced 

in the eye-pieces of his telefcopes, he thought that the 

laws ot refra&ion enabled him to diminilh them by a 

proper conffru&ion of his eye-pieces. He began his 

attempts like a philofopher, by examining the heat pro¬ 

duced in the various parts of the prifmatic fpedrum. 

Comparing the gradation of heat with that of illumi¬ 

nation, he found that they did not, by any means, 

follow the fame law. The illumination increafed gra¬ 

dually from the violent end of the fpedtrum, where it 

was exceedingly faint, to the boundary of the green and 

yellow, where it was the moft remarkable; and after this 

it decreafed as the illuminated obje& approached the 

red extremity of the fpe&rum. But the calorific power 

ot the refraded light increafed all the way from the 

extreme violet to the extreme re&; and its laff augmen¬ 

tations 
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Thermo- tations were confiderable, and therefore unlike the ufual 

metric, approaches of a quantity to its maximum Hate. This 

v made him think of placing the thermometer a little way 

beyond the extremity of the vilible fpe&rum. To his 

great aftonifhment, he found that the thermometer was 

more affe&ed there than in the hotteft part of the i//w- 

minatsd fpe&rum. Expofmg the thermometer at va¬ 

rious diftanccs beyond the extreme red, but in the plane 

of refra&ion, he found that it was mod ilrongiy af¬ 

fe&ed when placed beyond that extremity, about one- 

fifth of the whole length of the fpe&rum ; from thence 

the calorific influence of the fun gradually dirmnilhed, 

but was dill very confiderable, at a didance from the ex. 

treme red cquafto three-fifths of the length of the lu¬ 

minous fpe&rum. Tliefe full fuggeded modes of trial 

appeared to Dr Herfchel to be too rude to intitle him 

to fay that the warming influence did not extend dill 

farther. Indeed the indrument tcarccly performed the 

part of a thermometer, but merely that of an indicator 

of heat, or a thermofeope. 
Here is a very new, and wonderful, and important, 

piece of information. We apprehend that all the philo- 

fophers of Europe, as well as the unlearned of all na¬ 

tions, believe that the warming influence of the fun, and 

of other luminous bodies, is conjoined with their power 

of illumination. Moil of the philofophers admitted the 

emiflion of a matter called light, projected from the ihi- 

ning body, and moving with altonifliing velocity, in 

tliofe lines which the mathematicians called rays, be- 

caufe they diverged from the fhining point, as the radii 

or fpokes of a wheel diverge from the nave. This no¬ 

tion feems to be the fimple fuggedion of Nature ; and 

it alfo feems to be the opinion entertained by Sir Ifaac 

Newton. His demondration of the laws of rcfle&ion 

and refra&ion proceeds on this fuppofition alone, and 

the particles of light are held by him to be affe&ed by 

accelerating and deflecting forces, in the fame way as 

a done thrown from the hand is affe&ed by gravity. 

Huyghens, indeed, Dr Hooke, and Euler, imagined 

that vifion and illumination were effe&ed in the fame 

way that hearing, and refonance, and echo, are efle&- 

ed—that there is no matter proje&ed from the fhining 

body ; but that we are furrounded by an eladic fluid, 

which is thrown into vibrations by certain tremors of 

the vifible obje&—and that thofe vibrations of this fluid 

affedl our eye in the fame way as the undulation of elaf- 

tic air, produced by the tremors of a dring or a bell, 

affe& our ear. According to thefe philofophers, a ray 

of vifion is merely the line which palles through all 

thefe undulations at right angles. 
Tliefe two opinions dill divide the mathematical phi¬ 

lofophers of Europe ; but the majority, and particu¬ 

larly the mod eminent for mathematical and mechanical 

fcience, are (with the exception of Huyghens and Eu¬ 

ler) on the tide of the vulgar. This opinion has been 

greatly drengthened of late years by the difeoveries in 

chemidry. The influence of light on the growth of 

plants, the total want of aromatic oiE in fuel) as grow 

in the dark, and their formation and appearance in the 

very fame plant, along with the green colour, as foon 

as the plant is placed in the light (even that of open day 

without funfhfne, or in the light of a candle), is a drong 

indication of fome fubdance being obtained from the 

light, abforbed by the plant, and combined with its 

other ingredients. The fame conclufion is drawn from 
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the effe&s of the fun’s light on vegetable colours, on Thermo- 

the nitric and nitrous acids, on manganefe, on the calces , n,e*nc' 

or oxides of metals, and numberlefs other indances, 

which all concur in rendering it almod unquedionable 

that the fun’s rays, and thofe of other fhining bodies, 

may be, and daily are, combined with the other fub- 

dances of which bodies arc compofed, and may be again 

feparated from them. And, fliould any doubts remain, 

it would teem that the theory of combudion, fird con¬ 

ceived and imperfe&ly publifhed by Dr Hooke in his 

Micrography, p. 103. and in his Lampas, p. 1. &c. a- 
dopted by Mayow (fee Hooke and Mayow in this 

Suppl.), forgotten, and lately revived and confirmed by 

Mr Lavoiikr, removes them entirely. In the beautiful 

and well-contrived experiments of the lad gentleman, 

the light, accompanied by its heat, which had been ab¬ 

forbed in the procefs of growth or other natural ope¬ 

rations, re-appeared in their primitive form, and might 

again be abforbed and made to undergo the fame round 

of changes. 
Scheele, not inferior to Newton in caution, patience, 

and accuracy, and attentive to every thing that oc¬ 

curred in his experiments, difeovered the feparabiliiy ot 

the illuminating and the warming influences of fhining 

bodies. He remarked, that a plate of glafs, the mod 

colourlefs and pellucid that can be procured, when fud- 

denly interpofed between a glowing fire and the face, 

indantly cuts off the warming power ol the fire, with¬ 

out caufing any fenflble diminution of its brilliancy. 

He followed this difeovery into many obvious confe- 

quences, and found them all fully confirmed by obfer- 

vation and experiment. The writer of this article, im¬ 

mediately on hearing of Scheele’s experiments, repeated 

them with complete fuceefs : but lie found, that when 

the glafs plate had acquired the higlied temperature 

which it could acquire in that fituation, it did not any 

longer intercept the heat, or at lead in a very fmall and 

almod infenflble degree. It feemed to abforb the heat, 

till laturated, without abforbing any confiderable por¬ 

tion of the light. 
This feparability of heat from light does not feem to 

have met with the attention it deferved. Dr Sclieele’s 

untenable theories on tliefe fubje&s turned away the 

attention of the chemids from this difeovery, and the 

mathematical philofophers feem not to have heard of it 

at all. The late Dr Hutton of Edinburgh was more 

fenllble of its importance ; and in his lad endeavours to 

fupport the falling caufe of plilogidon, makes frequent 

allulions to it. But in his attempts to explain the curi¬ 

ous obfervations of Meffrs Sauffure and Pi&et, in which 

there are unquedionable appearances of radiated heat, 

he reafons fo unconfequentially, that fewf readers pro¬ 

ceed farther, fo as to notice feveral obfervations of fa&s 

where the illuminating and warming influences are plain¬ 

ly feparated. I11 all thefe indances, however, Dr Elm- 

ton confiders the invifible rays as light, but not as heat; 

maintaining that they are invifible, or do not render 

bodies vilible, only becaufe our eyes are infenflble to 

their feeble a&ion. 
It was referved for Dr Herfchel to put this matter 

beyond difpute by thefe valuable experiments. For did 

the inviAbility of ariy of the light beyond the extreme 

red of the prifmatic fpe&rum arife from the infenfibility 

of our organs, the fpe&rum would gradually fade away 

beyond the red ; but it ceafes abruptly. Thefe thoughts 
4 R could 
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could not efcape tin's attentive observer. He therefore 

examined more particularly thole invifiblo rays, canfing 

them to be refleded by mirrors, and refra&ed through 

lenfes; and, in fhort, he fubjeded them to all the fub- 
fequent treatments which Newton applied to the colour¬ 

ing rays. He found them retain their fpccific refran- 

gibilities and reflexibilities with as much uniformity and 

obftinacy as Newton had obferved in the colour-making 

rays. They were made to pais through lenfes while 

the illuminating rays were intercepted by an opaque 

body, and the invisible rays were then colle&ed into a 

focus. They were refle&ed, both by the anterior and 

pofterior furfaces of tranfparent bodies. In all thefe 

trials they retained their power of expanding the li¬ 
quor of a thermometer, and exciting the fenlation of 

Thefe trials were not confined to the folar light or 

the folar ravs: They were alfo made on the emanations 

from a candle, from an open fire, and from red-hot 

iron ; then they were made with bodies not hot enough 

to fhine ; with the heat of a common Hove, and the 

heat from iron which was not vifible in the dark. The 

event was the fame in all; and it was clearly proved 

that heat, or the caufe of heat, is as fufceptible of ra¬ 

diation as light is ; and that this radiation is performed 

in both according to the fame laws. 
.We look with impatience for the fuhfequent expe¬ 

riments of this celebrated philofopher on this fubjed ; 

for we confider them as of the greateft and moft exten- 

five importance for explaining the operations of-Na¬ 

ture. We fee, with indifputable evidence, that there 

are rays from the fun, and other bodies, which do not 

illuminate. It does not follow, however, that there are 

rays which do not warm ; for the thermometer was af- 

feded in every part of the coloured fpedrum. Dr 

Herfchel feems to think that the power of affeding 

the organ of fight depends on the particular degrees of 

mechanical momentum which are indicated by the dif¬ 

ferent degrees of refrangibility. We confefs that we 

think it unlikely that fucli a power fhould terminate 

abruptly. We do not obferve this in analogous phe¬ 

nomena : the evanefcence of our fenfations of found, of 

mufical pitch, of heat, &c. are all gradual. We think 

it more likely that illuminating and warming are fpeci- 

fic effeds of different things. We fhould have enter¬ 

tained this opinion independent of all other experience : 

and we think it ftrongly confirmed by the experiments 

of Dr Scheele already mentioned. We are difpofed 

therefore to believe that there are rays which illumi¬ 

nate, but which do not warm ; and rays which warm 

without illuminating. We have experiments in profped, 

by which we hope to put this to the teft, 

Thefe experiments of Dr Herfchel afford another 

good argument for the common opinion concerning 

light, namely, that it is a matter emitted from the Jhining 

lody> and not merely the undulations of an elaftic 

medium ; for if it were uudulation, then, fince there is 

heat in the yellow light, it would follow that a certain 

frequency of undulation produces both the fenfation of 

heat and the fenfation of a yellow colour. In this cafe 

they (hould be infeparable. 

This follows, in the ftrideft manner, from the prin¬ 

ciples or affumptions adopted by Euler in his mecha¬ 

nical theory of undulations. The chromatic differences 

in the rays of light are affirmed to arife entirely from 

the different frequencies of the ^ethereal undulations y 

metric. 
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and he endeavours to fhew that thefe differences in fre- Thermo- 

quency produce a difference in refrangibility. It 

evident that this reafoning is equally eonclufive with 

refped to the calorific or heating power of the rays. 

The light and the heat are both undulations : thefe 

differ only in frequency ; and this frequency is indicated 

(according to Euler) by the refrangibility. There is 

a certain frequency therefore which excites the fenfa- 

tion of yellow. The fame frequency, indicated by the 

fame refrangibility, produces heat; therefore the fre¬ 

quency which produces this degree of heat alfo pro¬ 

duces the fenfation of yellow. We muff not fay that 

the momentum of the undulation may produce heat, 

but is inefficient for the production of light, as a firing 

may vibrate too feebly for being heard ; for we fee, by 

Dr HerfcheFs experiments, that, with a momentum 

fufficient for making the moft brilliant fpedrum, there 

are rays (and thofe which have the greateil momentum) 

which produce heat, and yet are in vifible. 

It does not follow, from any of Dr Iierfehel’s expe¬ 

riments, that the rays emitted by iron, which is not hot 

enough to fhine in a dark room, have all the different 

degrees of refrangibility obferved by him. Perhaps 

none of them would fall on the chromatic fpedrum. 

We think, however, that this is not probable. It may 

t?e tried by collecting them to a focus by a lenfe, in¬ 

tercepting, however, all thofe which are lefs refrangible 

than the red-making rays. We truft that the thermo¬ 

meter in the focus will fiill be affected. 

This is but a very imperfed account of this import¬ 

ant difeovery : but we thought that it would be highly 

interefting to our readers. The prefs was employed on 

this very fheet when we received the information from 

a friend, who had feen Dr Herfchel’s Differtatiou, 

which will appear in the firfi volume publifhed by the 

Royal Society. We truft that the ingenious author 

will foon follow it up with the inveffigation of the fub- 

jed in all its confequences. 

We hope that he will examine what will rcfult from 

mixing fome of the invifible rays with fome of the co¬ 

loured ones. We know that the yellow and the blue, 

when mixed, produce the fenfation of green. Perhaps the 

invifible rays may alfo change the appearance. We do 

not, however, exped this. 

We alio hope that Dr IT er fell el will examine whether 

the invifible rays of the fun produce any effect on ve¬ 

getable colours ; whether they blacken the calces of fil- 

ver and bifmuth, Inna cornea, and decompofe the nitrous 

and the oxygenated muriatic acid, &c. &c. We fhould 

thus get more infight into the nature of caloric and of 

combuflion. Comhuftion may perhaps be reftored to its 

rank in the phenomena of Nature, and no longer be funk 

in the general gulph of oxygenation, and thus obliterated 

from the memory of chemifts. It is perhaps the moft 

remarkable phenomenon of material Nature ; and fre 

and burning will never go out of the language of plain 

men. Fire, and all its concomitants, have, in all times, 

been confidered as even the chief objeds of chemical at¬ 

tention ; and an unlearned perfon will flare, when a cbe- 

mift tells him that there is no fuch thing, and that what 

he calls the burning of a piece of coal is only the ma- 

. king it four. He will perhaps fmile ; but it will not be 
a fmile of affent. 

.It was one darling objed of the Revolutionary Com¬ 

mittee of Chemifts, affembled at Paris in 1787, to ba- 

nifh from our minds, by means of a new language, all 

remembrance 

1 Sco, 
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Thermo- remembrance of any thing which we did not derive 

metric. from*the~ph ilofophers of France. We think ourfelves 

In a condition to prove this by letters to this country 

from the feene of aftion ; in which .the expefted victory 

is lpoken of in terms, of exultation, and with fo little 

reftraint, that the writer forgets that it is Du Black 

whom he is informing that V cur fixe and la pauvre phlo- 

rnjl'vjue will foon be forgotten ; and yet the writer was 

a gentleman of uncommon modefty and worth, and fin- 

cerely attached to Dr Black. We give tin's as a re¬ 

markable inttaace of the efprit tie corps, and of the 

nature and towering ambition ot that nation. From 

this they ha\ e not fwerved ; and they hope to gain this 

fummit/of fcicntific dominion in the fame way as the 

fume phtlofophers hope to banifh Chiiflianity by means 

of their new kalendar. It may, however, turn out that 

both Dr Hooke and Mr Lavoifier are miilaken, when 

they make the oxygen gas the foie fource of both the 

light and the best which accompany combutlion. One 

of them may perhaps be furniffied by the body which 

all, except the new pliilofophers, call combuflitne. 

The objections which may be made to the theory of 

Huyghens and Euler, on the acknowledged principles 

of mechanics, appear to us unanfwerable. Euler has 

never attempted to ar.fwer thoie taken ftom the dif¬ 

ferent difpetfing powers of different fubllances. i ue 

objections made to the Newtonian, or vulgar theory of 

emiflion, are not fuch as imply abfurdity ; they are only 

difficulties. The chief of them, viz. the famenefs of 

velocity in all lights whatever, is of this kind. It is 

merely an improbability. But the objeftions to the 

theorv of undulation, deduced from the chemical effefts 

of light, are not lefs ltrong than thofe deduced from 

mechanical principles. It is quite inconceivable that 

the undulation of a medium, which pervades all bodies, 

{hall produce aromatic oils in fome, a green fxcula m 

others, (hall change fulphuric acid into fulphur, &c. &c. 

No effefts are produced by the undulations of air, or 

the tremors of elaftic bodies, which have the mott dillant 

analogy or refemblance to theie. 
That the fun and other Alining bodies emit the mat¬ 

ter of light and heat, feems therefore to merit the ge¬ 

neral reception which it meets with from the philofo- 

phers. But even of this clafs there are differences in 

opinion. Some imagine that light only is emitted, and 

that the heat which we feel is occafioned by the aCtion 

of the luminous rays on our atmolphere, or on the 

ground. Were the fun’s calorific rays as denfe at the 

fnrface of the fun as his luminous rays are, the heat 

there muff exceed (fay they) all that we can form any 

conception of. Vet we fee, that when the nucleus of 

the fun is laid bare by fome natural operation, which, 

like a volcanic explofion, throws afide the luminous 

ocean which covers it to a prodigious depth, the na- 

ked parts of this nucleus are black. 'Therefore the in- 

tenfe heat in that place is not able to make it Aiming 

hot, as it does in all our experiments with intenfe heats, 

• giving a dazzling glare. This is thought highly im¬ 

probable ; and it is therefore fuppofed that there is, 

primitively, no heat in the fun’s rays, but that they act 

on our air, or other terreftrial matter, combining with 

it, and difengaging heat from it, or producing that par¬ 

ticular ftate and condition which we call heat. 
We think that Dr Herfchel’s difeovery militates 

ftrongly and irrefiftibly again A: this opinion ; and {hews, 
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that whatever reafon we have for faying that the fun’s Them-, 

rays bring light from the fun, we have the fame autho- T*'etnc 

rity for faying, that they bring heat, lire, caloric, phlo- 

o-ilton, or by whatever other name we chool'e to diftin- 

guilh ihe caufe of warmth, expanfion, liquefaction, ebul- 

lit ion, &c. ' . 
We mull either fay that light and heat are not fuh- 

ftances of a peculiar kind, fufccptible of union with the 

other ingredients of bodies, but merely a ftate of nu« 

dillation of an elaftic medium, as found is the Undula¬ 

tion of air; or we mu ft fay that the fun’s rays con¬ 

tain light and heat, in a detached ftate, tit for appear¬ 

ing in their fmipleft form, producing illumination and 

expanfion, and for uniting chemically with other mat¬ 

ter. Whichever of tlicfe opinions we adopt, it is pret¬ 

ty clear that all attempts to difeover a difference in the 

weight of hot and cold bodies may be given over. In 

the fu ll cafe, it is fclf evident ; in the fecond, we have 

abundant evidence, that if light and heat, being gravi¬ 

tating matter, like all other bodies, were added to, or 

ab ft rafted from bodies, in fuffieient quantity to be fen- 

fibty heavy, the rays of the fun, or even the light of a 

candle, would occafion initant deftruftion by its mere 

momentum ; fince every particle of radiated light and 

heat moves at the rate of -oo,cco mviks in a fecond. 

This difeovery of Dr Iieifchcl’s a.vls greatly to the 

probability of the opinion which we expreffed on ano¬ 

ther occafion, that the forces or powers of natural fub- 

ftances, which are the immediate caufeg of the chemi¬ 

cal phenomena, are no way different from the mechani¬ 

cal forces which render bodies heavy, coherent, elaftic, 

expanfive, &c. ; in fhort, that they are what we call accele¬ 

rating forces. We deduced this from the faft, that mecha- 

nicafforce can be oppofed to them, fo as to prevent their 

aftion in circumftances where it would otherwife cer¬ 

tainly take place. Thus by external preffure, we can 

prevent that union of water and caloric which would 

convert it into elaftic (team. We can even difunite them 

again, when fteam is already produced, by forcibly con- 

denfing it into a fmaller fpace. Now, the refraftion 

and refleftion of heat are performed according to the 

fame prccifc laws which we obferve in the refraftion. 

and refleftion of light; and Sir Ifaac Newton has de- 

monftrated that thofe phenomena arife from the aftion 

of accelerating forces, whofe direftion is perpendicular 

to the afting furfaces. The matter of heat, therefore, 

is like other matter in its mechanical properties ; and, 

in the motion of refraftion, it is afted on and deflefted, 

juft as a projeftile is afted on and deflefted by gravity. 

It continues in motion till its velocity and direftion are 

changed by deflefting forces, exerted by the particles 

of the tranfparent medium or the reflefting furface. It 

would take up too much room, but it is a very eafy 

procefs, to demonftrate that this regular refraftion of 

heat is altogether incompatible with the ufually iuppo- 

fed notion of caloric ; namely, that it is an expanfive 

fluid like air, but incomparably more elaftic : from which 

property very plaufible explanations have been given of 

the elafticity of gafes, fleams, and fuch like fluids. E- 

very intelligent mechanician will be fenfible, that all 

this fort of chemical fcience falls to the ground, when 

it is proved, by exhibition of the faft, that radiated 

heat is refrafted in the fame way with radiated light. 

We muft look for the explanation of the immenfe ex- 

plofive force of fulminating filver, gold, 8cc. in fome 

4. It 2 very 
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Thermo- very different principles from thole which are now in 
metric, VQprUe. We apprehend, too, that the very phenome- 

non Qf refradion gives indication of forces which 

are fnfficiently powerful for this explanation : For when 

we refled on the aftonifhing velocity of the ray of heat; 

on the minute fpace along which it is deflected, and 

confequently the time of this adion, minute beyond all 

imagination; and when we compare thefe circumftances 

with the defledion produced by gravity in the motion 

of a projedile—it is evident that the defleding force of 

refradion mull exceed the greatell force that we have 

any knowledge of, in a greater proportion than the 

weight of Mount JEtna exceeds that of a particle of 

fand. We would delire Mr de la Place to fufpend his 

hopes of eftablifhing univerfal fatalifm, till he can re¬ 

concile thefe phenomena with his fundamental principle, 

u that all forces which are diffufed from a Jingle pointy ne- 

cejfarily and effentially diminifh in the inverfe duplicate ra¬ 

tio of the diflancesTill he can do this, he had better 

ftill allow, with Newton, that the feledion of the du¬ 

plicate ratio for the adion of gravity (by which alone 

the folar fyflem can be rendered permanent and order- 

iy) is a mark of wifdom and benevolence. We would 
advife him to reconcile his mind to this ; and perhaps, 

like the modell aj:d admiring Newton, he may, in good 

time, find comfort in the thought. 

It is alfo highly worthy of remark, that this refrad- 

ing force, ^almoft immenfe, which is fo plainly exerted 

between the particles of bodies and light, when confi- 

dered as of the fame kind with thofe that produce che¬ 

mical union, appears abundantly fuflicient for explaining 

fome of the moll wonderful phenomena of cheinillry ; 

fuch as the prodigious elafticity of fleam, of gunpowder, 

and the ftill more aftonifbing explofion of fulminating 

gold and filver. Some of the phenomena of defleded 

light are produced by thefe optical forces ading at di- 

ftances fnfficiently great to admit of meafurement j as in 

the Newtonian obfervations on the paflage of light near 

the edges of opaque bodies. Thefe defledions enable us 

to compare the defleding forces with gravity. The 

refracting force, however, is vaftly greater than even 

this, as may be feen by the greater defledion which is 

produced by it; and, being exerted along a fpace in¬ 

comparably fmaller, it muft be greater ftill. Here, then, 

are forces fully adequate to the phenomena of fqlmina- 

tion. And we would again defire Mr Dela Place to 

remark that, although thefe exploding forces are irre- 

fiftible, their adion feeins to vanifh entirely beyond the 

limits of mathematical contad. This is plain from the 

fad, that thofe exploflons do not projed the fragments 

to great diflances. This is remarkably the cafe in all 

the moil eminent of them. Common or nitric gunpow¬ 

der is perhaps the only great exception. This particu¬ 

lar circumilance will fnrely iuggeft to this eminent a- 

nalyft the inverfe triplicate ratio of the diftance as more 

likely to explain the phenomena than his favourite 
law. 

We trull that our readers will not be difpleafed with 

this fhort iketch of Hr Herfchel’s difcovery, and the few 

refledions which it naturally fuggefted to our minds. 

We (hall not be greatly furprifed, although it fhould 

produce a fort of counter-revolution in chemical fcience, 

m confequence of new conceptions which it may give 
us of the union of bodies with light and heat. The 

phenomena of the vegetable and animal economy fhew 

that they arc fufceptible of combination with other fub- Thtvenot, 

ftances befides the bafts of vital air. Whatever changes Thoms*, 

this may produce in the great revolution which has al- 

ready taken place in chemical fcience, they will (in our 

opinion) be favourable to true philofophy ; becaufe Dr 

Herfcbel’s difcovery co-operates with other arguments 

of found mathematical reafoning, to overturn that prin¬ 

ciple on which De la Place hopes to found his atheifti- 

cal dodrine of fate and neceffity. It contributes there¬ 

fore to reftore to the face of Nature that fmiling fea¬ 

ture of providential wisdom which Newton had the 

honour of exhibiting to the view of rational men. The. 

fun is the fouvee of light and genial warmth to a vaft 

fyftem, which is held together, in ahnoft eternal order 

and beauty, by a law of attradion feleded by Infinite 

Wifdom, as the only one adequate to this magnificent 
purpofe. 

THEVENOT (Melchifedec), librarian to the king 

of France, and a celebrated writer of travels, was born 

at Paris in 1621, and had fcarcely gone through his 

academical ftudies, when he difeovered a ftrong paffion 

for vifiting foreign countries. At firft he faw only part 

of Europe ; but then he took great care to procure 

very particular informations and memoirs from thofe 

who had travelled over other parts of the globe, and' 

out of thofe compofed his “ Voyages and Travels.”_ 

He laid down, among other things, fome rules, together 

with the invention of an inftrurnent, for the better find¬ 

ing out of the longitude, and the declination of the. 

needle ; and fome have thought that thefe are the belt 

things in his works, fince travels, related at fecond-hand, 

can never be thought of any great authority or mo¬ 

ment ; not but Thevenot travelled enough to relate fome 

things upon his own knowledge. Another paffion in- 

him, equally ftrong with that for travelling, was to col¬ 

led fcarce books in all fciences, efpecially in philofo¬ 

phy, mathematics, and hiftory ; and in this he may be 

faid to have fpent his whole life. When he had the 

care of the King’s library, though it was one of the bed, 

furnifhed in Europe, lie found 2000 volumes wanting 

in it which he had in his own. Befides printed books, 

he bought a great many manuferipts in French, Eng¬ 

lish* Spanifh, Italian, Latin, Greek, Hebrew, Syriac*. 

Arabic, Turkifh, and Perfic. The marbles prefen ted 

to him by Mr Nointel, at his return from his embafly 

to Conftantinople, upon which there are bas-reliefs and 

inferiptions almoft 2000 years old, may be reckoned 

among the curiofities of hia library. He fpent moft of- 

his time among his books, without aiming at any poft 

of figure or profit : he had, however, two honourable 

employments ; for he affifted at a conclave held after 

the death of Pope Innocent X. and was the French 

king’s envoy at Genoa. He was attacked with what 

is called a flow fever in 1692, and died Odober the 

fame year, at the age of 71. According to the account 

given, he managed himfelf very improperly in this ill- 

nefs ; for he diminifhed his ftrength bv abftinence, while 

he fhould have increafed it with hearty food and generous- 

wines, which were yet the more neceflary on account of 

his great age.—Thevenot’s Travels into the Levant, 

&c. were publifhed in Englifh in the year 1687, folio; 

they had been pnblifhed in French at Paris 1663, folio. 

He wrote alfo “ L’Art de Nager,” the Art of Swim, 
ming, nmo, 1696. 

THOMAS (Chriftian) was born at Leipfic 1655, 

and 



T H O [ 685 ] T H O 
% Thoms*- and whs well educated, firft under his father, and after- 

u--v-' wards in the Leipfic univerfity. At firft he acquiefced 

in the eftablifhed do&rines of the fcliools ; but upon 

reading PuffendorPs “ Apology for rejcCFing the Scho- 

laflic Principles of Morals and Law/* light fuddenly 

burlt upon his mind, and he determined to renounce all 

implicit deference to ancient dogmas. He read lectures 

upon the fubjeCl of Natural Law, firft from the text of 

Grotius, and afterwards from that of PufFendorf, freely 

txercifiug his own judgment, and, where he faw reafon, 

advancing new opinions. Wliiift his father was living, 

paternal prudence and moderation reftrained the natural 

vehemence and acrimony of the young man’s temper, 

which was too apt to break out, even in bis public lec¬ 

tures. But when he was left to himfelf, the boldnefs 

with which he advanced unpopular tenets, and the fe- 

verity with which he dealt out his fatirical centimes, 

foon brought upon him the violent refeutment of theo¬ 

logians and profeffors. 
An “ Introduction to PufFendorf,which Thomas 

i publifhed in the year 1687, wherein lie deduced the 

obligation of morality from natural principles, occafion- 

ed great ofFence. The following year he became ftill 

more unpopular, by opening a monthly literary journal, 

which he intitled “ Free Thoughts, or Monthly Dia¬ 

logues on various Books, chiefly new in which he at¬ 

tacked many of his contemporaries with great feverity. 

The raillery of this fatirical work was too provoking to 

be endured : complaints were lodged before the ecclefi- 

aftical court of Drefden ; the bookfeller was called upon 

to give up the author ; and it was only through the in- 

tereft of the Marefchal that Thomas efcaped punifliment. 

The title of the work was now changed ; but its fpirit 

remained. A humorous and fatirical life of Ariftotle, 

and feveral other farcaftic papers, kept alive the flame 

of refentment, till at length it again burft forth, on a 

charge brought againft him before the fame court by 

the clergy of Leiplic, for contempt of religion : but he 

defended himfelf with fucli ability, that none of his ad- 

verfaries chofe to reply, and the matter was dropped. 

A fatirical review, which he wrote, of a treatife “ On 

the Divine Right of Kings,” publifhed by a Danifii di¬ 

vine ; “ A Defence of the SeCl of the PiCtifts,” and 

other eccentric and fatirical publications, at laft inflamed 

the refentment of the clergy againft Thomas to fuch a 

degree, that he was threatened with imprifonment. To 

efcape the ftorm which thickened about him, he en¬ 

treated permifiion from the Elector of Brandtburg, in 

whofe court he had feveral friends, that he might read 

private lectures in the city of Hall. This indulgence 
being obtained, Thomas became a voluntary‘exile from 

Leipfic. After a fhort interval, he was appointed pub¬ 

lic profeffor of jurifprudence, firft in Berlin, and after¬ 

wards at Hall. In thefe fituatioiis, he found himfelf at 

full liberty to indulge his fatirical humour, and to en¬ 

gage in the controverfies of the times : and as long as 

he lived, he continued to make ufe of this liberty in a 

manner which fubjected him to much odium. At the 

fame time, he perfevered in his endeavours to correct 

and fubdue the prejudices of mankind, and to improve 

the ftate of philofophy. He died at Hall in the year 

1728. 
Beftdes the fatirical journal already mentioned, Tho¬ 

mas wrote feveral treatifes on logic, morals, and jurif- 

prudence ; in which he advanced many dogmas contra¬ 

ry to received opinions. In his writings on Phyfics, he Thoman, 

leaves the ground of experiment and rational inveftiga- Thornton. 

tion, and appears among the myflics. His later pieces " v 

are in many particulars inconfiftent with the former.— 

His principal philofophical works are, “ An Introduc¬ 

tion to Aulic Philofophy, or Outlines of the Art of 

Thinking and Reafoning “ Introduction to Ra¬ 

tional Philofophy “ A Logical Praxis “ Intro¬ 

duction to Moral Philofophy “A Cure for Irre¬ 

gular Paffions, and the Doctrine of Self-Knowledge 

“ The new Art of difcovering the fecret Thoughts of 

Men “ Divine Jurifprudence “ Foundations of 

the Law of Nature and Nations /’ “ Diftertation on 

the Crime of Magic “ Eflay on the Nature and Ef- 

fence of Spirit, or Principles of Natural and Moral 

Science “ Hiftory of Wifdom and Folly.” 

From the fpecimen given by Dr Enfield of his more 

peculiar tenets (for we have read none of his books), 

Thomas appears to have been a man of wonderful in- 

coniiftency in his opinions ; teaching on one fubject ra. 

tional piety and true fcience, and on another abfurdity 

and atheifm. “ No other rule (he fays) is necefiary in 

reafoning, than that of following the natural order of 

inveftigation ; beginning with tliofe things which are 

be ft known, and proceeding, by eafy fteps, to tliofe 

which are more difficultThis is perfectly eonfifteut 

with the foundation of the Baconian logic ; and is in¬ 

deed the only foundation upon which a fyltem of fcience 

can poflibly be built. Yet could the man, who pro- 

fefies to proceed from a principle fo well eftablidied, 

gravely advance, as conclusions of fcience, the following 

abfurdities : “ Perception is a paffive affection, produ¬ 

ced by fome external object, either in the intellectual 

fenfe, or in the inclination of the will. God is not per¬ 

ceived by the intellectual fenfe, but by the inclination 

of the will : for creatures affect the brain ; but God, 

the heart. All creatures are in God : nothing is ex¬ 

terior to him. Creation is extension produced from 

nothing by the divine power. Creatures are of two 

kinds, paffive and active ; the former is matter, the lat¬ 

ter fpirit. Matter is dark and cold, und capable of be¬ 

ing acted upon by fpirit, which is light, warm, and ac¬ 

tive. Spirit may fubfift without matter, but defires a 

union with it. All bodies conlift of matter and fpirit, 

and have therefore fome kind of life. Spirit attracts 

fpirit, and thus fenfibiy operates upon matter united to 

fpirit. This attraction in man is called love ; in other 

bodies, fympathy. A finite fpirit may be confidered as 

a limited fpliere, in which rays, luminous, warm, and 

aCtive, How from a centre. Spirit is the region of the 

body to which it is united. The region of finite fpirits 

is God. The human foul is a ray from the divine na¬ 

ture ; whence it defires union with God, who is love. 

Since the effence of fpirit confills in action, and of body 

in pafiion, fpirit may exift without thought : of this 

kind are light, ether, and other aCtive principles in na¬ 

ture.” Fortunately, this jargon is as unintelligible as 

the categories of Kant, and the blafphemies of Spino¬ 

za ; for an account of which, the reader is referred to 

Critical Philosophy in this Suppl. and to Spinoza in 

the EncycL 

THORNTON (Bonnel), a modern poet, the inti 
mate friend of Lloyd and Colman, and juftly clafted 
with them in point of talents, was born in Maiden- 
lane, London, in the year 1724. He was the fon of 

an* 
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• an apothecary ; and being educated 

fchool, was elected to Chrifl-Church, Oxford, ii 

year 1743. He was thus eight years fenior to 

man, who was elected off in 1751. The firft publi¬ 

cation in which lie was concerned was, “ The Stu¬ 

dent, or Oxford and Cambridge Mffcellany,” which 

appeared in monthly numbers ; and was collected in 

two volumes 8vo, in 1748. Smart was the chief con¬ 

ductor of the work ; but Thornton, and other wits of 

both nniveiTities, aflifted in it. He took his degree of 

mafler of arts in 1 750 ; and as his father wifhcd him to 

make phyfic his profeflion, he took the degree of ba¬ 

chelor of that faculty in 1754. In the fame year he 

undertook the periodical paper called The Connoiffeitr, 

in conjunction with Cohnan, which they continued 

weekly to the 30th of September 1756. In the con¬ 

cluding paper, the different ages and purfuits of the two 

authors are thus jocularly pointed out, in the defcrip- 

tion of the double author, Mr Town. “ Mr Town is a 

fair, black, middle-fized, very fhort man. He wears his 

own hair and a periwig. He is about thirty years of age 

(literally thirty-two), and not more than four-arid twen¬ 

ty. He is a fludent of the law and a bachelor of phyfic. 

He was bred at the univerfity of Oxford, where, ha¬ 

ving taken no lefs than three degrees, he looks down on 

many learned profeffors as his inferiors : yet, having 

been there but little longer than to take the-firfi degree 

of bachelor of arts*, it has more than once happened that 

the cenfor-general of all England has been reprimanded 

by the cenfor of his college, for neglecting to furnifn 

the ufual effay, or, in the collegiate phrafe, the theme 

of-the week.” Engaged in purfuits of this kind, Bon- 

nel Thornton did not very clofely follow the profeflion 

to which his father deflined him, but lived rather a li¬ 

terary life, employing his pen on various fubjedts. To 

the daily paper called the Public Advertifer, then in high 

reputation, he was a frequent contributor ; and he once 

had it in contemplation to treat with Mr'Rich'for the 

patent of Covent Garden theatre. In 1764, Mr Thorn¬ 

ton married Mifs Sylvia Brathwaite, youngefl daughter 

of Colonel Brathwaite, who had been governor of a 

fort in Africa. Jn 1766, encouraged, as lie fays him- 

felf, by the fuccefs of his friend Colman’s Terence, he 

publifhcd two volumes of a tranflation of Plautus in 

blank verfe ; propofi ng to complete the whole if that 

fpecimen fhould he approved. Thefe volumes contain¬ 

ed feven plays, of which the Captive was tranflated by 

Mr Warner, who afterwards completed all that Thorn- 

ton had left unfiniftied ; and the Mercator by Mr Col- 

man. The remaining five are, the Amphitryon, Miles 

GloriofiH, Trinummus, Aululariay Rudetis. Some parts 

of the remaining plays which Thornton had tranflated 

are preferved by his continuator. There can be no 

doubt that this is the heft way of tranflating the old 

comedies, and that Thornton was well qualified for the 

talk ; but the work has never been in high favour with 

the public. Yet Warburton faid of it, that “ he never 

read fo juft a tranflation, in fo pure and elegant a ftyle.” 

Thornton pnblifhed in 1767, The Battle of the Wigs, as 

an additional canto to Garth’s Difpenfary ; the fubjedl 

of which was the difputes then fubfifting between the 
tellows and licentiates. 

The life of Thornton was not deflined to attain any 

great extenfion : in the prime of his days, while he was 

Surrounded by domeftic felicity, the comforts gf for- 

[ 686 ] THU 
at Weftminfler tune, and the refpeft of fociety, ill health came upon Thornton, 

him ; and medical aid proving inefficient, he died, of the ^ ^ndcr. 

gout in his flomach, May 9. 1768, at only 44 years of\T--~ 

age. IT is wife, a daughter, and two fans, Survived 

him. Belides the productions already mentioned, he 

wrote the papers in the Adventurer marked A ; “A11 

Ode to St Cecilia’s day, adapted to the ancient Britifh 

Mufic,” a burlefque performance; “ I'he Oxford Bar- 

'ber with many detached effays in the public papers. 

A few letters addrefi'ed to his Sylvia before they were 

married, difplay great tendernefs, expreffed with frank- 

nefs and cafe. A fmall edition of his works might, 

with much propriety, be predated to the public, before 

it (hall be too late to afeertain them all. His charac¬ 

ter may be taken from his epitaph, written in Latin bv 

his friend Dr Warton, and placed on his monument in 

Weflminfler Abbey. It is to this effect: “His ge¬ 

nius, cultivated mofl happily by every kind of polite li- 

teraturei was accompanied and recommended by'man¬ 

ners open, fincere, and candid. In his writings and 

conversation he had a wonderful liveltnefs, with a vein 

of pleafantry peculiarly his own. In ridiculing the fail¬ 

ings of men, without bitternefs, and with much hu¬ 

mour, he was Angularly happy ; as a companion, he 
was delightful.” 

THUNDER. There is not one of the appearances x 

of nature which has fo much engaged the attention of 

mankind as thunder. The favage, the citizen, and the 

philofopher, -have obferved it with dread, with anxiety, 

and with curiofity ; and the philofopher of our times 

treats the others with a fmile of condefcenfion, while he 

here enjoys the fulleft triumph of his fuperiority. 

Felix qui potuit rerum cognofcere caufas, 

Atque metus omnes ct inevitabile fulmen 

Subjecit pedibus. 

But though this grand phenomenon has long engaged 

the curious attention of philofophers, it is but very late¬ 

ly that they have been able to explain it ; that is, to 

point out the more general law of nature of which it is 

a particular inftance. Inflammable vapours had long 

furnifhed them with a fort of explanation. The difeo- 

very of gunpowder, and ftill more that of inflammable 

air, gave fome probability to the exiftehce of extenfive 

flrata of inflammable vapours in the upper regions of 

the atinofphcre, which, being fet on fire at one end, 

might burn away in rapid fucceflion, like a train of 

gunpowder. But the fmallefl invefligation would fhew 

luch a diflimilaiity in the phenomena, and in the gene¬ 

ral tfftCls, that this explanation can have no value in 

the eyes of a true naturalifl. Horrid explofion, and a 

hlaft which would fvveep every thing from the fiirface 

of the earth, mult be the efle&s of fuch inflammation. 

The very limited and capricious nature of the ravages 

made by thunder, render them altogether unlike explo- 
fions of elaftic fluids. 

No fooner were the wonderful effeas of the charged Thu*dcr 

ele&rical phial obferved, than naturalifts began to think refembks 

of this as exhibiting fome refemblance to a thnnder-the ele&ri- 

ftroke (fee Electricity, Fncycl, n° 12.) ; but it wasca^^ock 

not till toward the year 175° that this refemblance was 

viewed in a proper light by the celebrated Franklin. 

In a diflertstion written that year, be delivers his opi¬ 

nion at large, and notices particularly the following 

.circumflances of fimilarity. 

x. The 
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nder. 1. The colour ?.rul crooked form of lightning, per- femhle thoft 

v-' ft&ly fimilar to that of a vivid ele&rical fpurk between 
peral 1 • ,M -1 ---. rk-tle diilant bodies, and unlike every other, appearance 

.rticufars! light- This angular, defultory, 

of 

ii.m. mu _ , capricious form of an 

ek&rical (parkland of forked lightning, is very Angu¬ 

lar. No two fucceffive (parks have the fame form. 

Their (harp angles are unlike every appearance of mo¬ 

tion through unrefilling air. Such motions are always 

curviTmeal. The fpark is like the fimultaneous exig¬ 

ence of the light in all its parts : and the fad is, that 

no perfon can pofitively fay in which diredion it moves. 

2. Lightning, like eledricity, always (trikes the molt 

advanced objeds—hills, trees, (leeplcs. 
•3. Lightning affefts to take the bed condudors ot 

eledricity. Bell wires are very frequently deftroyed by 

it. At JLeven houfe in Fifefliire, in 1733, 'l ran along 
a gilded moulding from one end of the houfe to the 

other, exploding it all the way, as alfo the tinfoil on 

the backs of feveral mirrors, and the gilding of fcreens 

and leather hangings. 
4. It burns, explodes, and deltroys thefe condudors 

precilely as eledricity does. It diflolves metals ; melts 

wires ; it explodes and tears to pieces bodies which 

contain moilture. When a perfon is killed by light¬ 

ning, his (lines are commonly burft. When it falls on 

a wet furface.it fpreads along it. The Royal William, 

fn Louifbuigh harbour, in 1758, received a thunder- 

ilroke, which diifipated the maintop gallant mad in 

dud, and came down on the wet decks in one fpark, 

which fpread over the whole deck as a fpout of water 

would have done. This is quite according to eledrical 

5. It has fometimes druck a peifon blind. Eledn- 

ci-ty has done the fame to a chicken which it did not 

kill. . r ... 
6. It affeds the nervous fydem in a way rdemblmg 

fome of the known effeds of eledricity. The follow- 

iiirr is a mod remarkable indance : - Campbell, 

Efq. of Succoth, in Dunbartonfhire, had been blind 

for feveral years. The diforder was a gutta ferena. He 

was led one evening along the dreets of Glafgow by 

his fervant Alexander Dick, during a terrible thunder 

florm. The lightning fometimes fluttered along the 

Meets for a quarter of a minute without ceadng. While 

this fluttering laded, Mr Campbell faw the dreet oif- 

tindlv, and the changes which had been made in that 

part by taking down one of the city gates. When 

the dorm was over, his entire blindnefs returned.—We 

have from a friend another indance, no lefs remarkable. 

One evening in autumn he was fitting with a gentle- 

man who had the fame diforder, and he obferved feve¬ 

ral lambent dafhes of lightning. Their faces were turn- 

ed to the parlour window; and immediately after a 

flafh, the gentleman faid to his wife “ Go, my dear, 

make them (hut the white gate; it is open, you fee.” 

The lady did fo, and returned ; and, after a little, faid, 

“ But how did you know that the gate was open ?” 

He exclaimed, “ My God! I faw it open, and two men 

look in, and go away again,” (which our.friend alfo 

iiad obferved). The gentleman, on being clofe quef- 

iioned, could not recolleft having had another glance, 

nor why it had not furprifed him ; but of the glimple 

itfelf he was certain, and deferibed the appearance very 

exactly. * _ 
7. Lightning kills; and the appearances perfectly re- 

T H U 
of a mortal ftroke of eledricity. The Thunder, 

mufcles are all in a ftate of perfed relaxation, even in 

thofe (ituations where it is ulually otherwife. 

the 

. Lightning is well known to dettroy and to change 

polarity of the mariner’s needle. 
. 1 _4-ha v-/a rtKfpl*. I 

e poiamy ui me mmuiti * 0 
Dr Franklin was not contented with the bare obfer-Dr Frank- 

vation of thefe important refemblances. He availed 

himfelf of many curious difeoveries which he had nnade.^ wag ^ 

of eledvical laws. In particular, having obferved thatfame. 

electricity was drawn off at a great diftance, and with¬ 

out the lead violence of adion, by a fharp metallic 

point, he propofed to philoiophers to eredt a tall malt 

or pole on the highefl part of a building, and to furnifh 

the top of it with a fine metalline point, properly inf¬ 

lated, with a wire leading to an inflated apparatus for 

exhibiting the common eledrical appearances. To the 

whole of this contrivance he gave the name of ihutuUr- 

rod, which it dill retains. He had not a proper op¬ 

portunity of doing this himfelf at the time of wilting 

his dilfertation in a letter from Philadelphia to the 

Royal Society of London ; but the contents were fo 

fcientific, and fo interefting, that in a few weeks time 

they were known over all Luvope. His directions were 

followed in many places. In particular, the trench 

academicians, encouraged by the preface of their mo¬ 

narch, and the great fatisfadion which he ex prefled at 

the repetition of Dr tranklnPs molt liiflmdivc expeii- 

meiits, which difeovered and eflabhfhed the theoiy ot 

pofitive and negative eledricity, as it is {till received, 

were eager to execute his orders, making his grand ex¬ 

periment, which promifed fo fairly to. bring this tre¬ 

mendous operation of nature not only within the pale of 

fcience, but within the management of human power. 

But, in the mean time, Dr Pranklin, impatient of 

delay, and perhaps incited by the honourable deiire of 

well-deferred fame, put his own febeme in pradiee. 

His inventive mind fuggeited to him a molt ingenious 

method of prefenting a point to a thunder cloud at a 

very great diflance from the ground. This was by 

fixing his point on the head of a paper kite, which the 

wind fhould raife to the clouds, while the wet firing 

that held it fhould ferve for *a coruludor of the eledri¬ 

city. We prefume that it was with a palpitating heart 

that Dr Franklin, unknown to the neighbours, and ac¬ 

companied only by his fou, went into the fields, and 

fent up his mefienger that was to bring him fuch news 

from the heavens. He told a perfon, who repeated it 

in the hearing of the prefent writer, that when he faw 

the fibres of the cord raife themfelves up like hogs 

briflles, he uttered a deep figh, and would have wiflied 

that moment of joy to have been his laft. He obtain¬ 

ed but a few faint fparks from his apparatus that day ; 

, but returned to his houfe in a ftate of perfed happi- 

nefs, now feeling that his name was never to die. Thus 

did the foap-bubble, and the paper-kite, from being the 

playthings of children, become, in the hands of New¬ 

ton and of Franklin, the means of acquiring immortal 

honour, and of doing the moil important fervice to fo- 

ciety. 
We may juflly confider this as one of the greateft of 

philofophical difeoveries, and as doing the highefl ho¬ 

nour to the inventor ; for it was not a fuggeftion from 

an accidental obfervation, but arofe from a fcientific 

comparifon of fads, and a fagacious application of the 

dodrine cf pofitive and negative eledricity ; a dodrine 
wholly 
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Thun.iar. wholly Dr Franklin’s, and the refult of the moft acute for forr.e confiderable time accompanied the positive 

and difcriminatinp* observation. It was this nlonp that t f c ki p nr n f-f ifp p**i r>■* f <»» ^ « 1. ^ ^ M ^ » .. J ^ and difcriminating obfervation. It was this alone that 
fuggefted the whole; and by explaining to his fatisfac- 
tion the curious property of fharp points, gave him the 
courage to handle the thunderbolt of Jove. 

It is then a point fully ascertained, that thunder and 
lightning are the eledric fnap and fpark, as much fu- 
perior to our puny imitations as we can conceive from 
the immenfe extent of the inftruments in the hands of 
Nature. If, fays Dr Franklin, a condudor one foot 
thick and five feet long will produce fuch fnaps as agi¬ 
tate the whole human frame, what may we not exped 
from a furface of 10,000 acres of eledrified clouds? 
How loud mull be the explofion ? how terrible the ef- 

4 feds ? 
Ele6lrical This difcovery immediately direded the attention of 

ncreafing, and 
rl 

cloud, its negative eledricity has been 
fome would remain, even if the cloud were removed. 
We muft, at all times, confider the thunder rod as af- 
feded by all the eledricity in its neighbourhood. The 
diflant pofitive cloud would at any rate render the lower 
end of the rod pofitive, without communication, by 
merely difplacing the eledricity in the rod itfeff, juft as 
the north pole of a load (lone would make the remote 

,end of a foft iron rod a.north pole. In like manner, 
the negative ftratnm of air immediately adjoining to the 
pofitive cloud would make the lower end of the rod ne¬ 
gative, without communication. A pofitive ftratum of 
air below this would have the contrary effed. The ap- 
pearances, then, at the end of the rod, mull be the re- 
fult of the prevalence of one of thefe above the others; 

Thunder. 1 

ftateof the i -T 7 . ; dlLCITmi or ot' the prevalence ot one ot theie above the others; 
atmofphere.? 11 ° °p . ,t .ie atm^Phere wlfJl re* and many intervening circumftances muft be underftood, 

fped to eledricity; and in this alfo Dr Franklin led before we can infer with certainty the ftate of a cloud 
the wav. He mmiedinftdv hie thnrwl^r* _ . .1 1 J * r * the way. He immediately ereded his thunder rods ; 
and they have been imitated all over the world, with 
many alterations or improvements, according to the 
different views and ikill of their authors. It is need- 
lefs to infift here on their conftrudion. They have 
been deferibed in the article Electricity, Encycl. ; 
and any perfon well acquainted with its theory, as laid 
down in the Supplementary article Electricity, will 
be at no lofs to accommodate his own conftrudion to 
his fituation and purpofes. 

Dr Franklin took the lead, as we have already ob- 
ferved, in this examination of the eledrical ftate of the 
atmofphere. He feidom found it without giving figns 
of eledricity, and this was generally negative See 
Phil Tranf. Vol. XLVIII. p. 358 and 785. 

Mr Canton repeated thofe experiments, and found 
the fame refults ; both, however, found that the elec¬ 
tricity would frequently change from pofitive to nega¬ 
tive, and from negative to pofitive, in very ftiort fpaees 
of time, as different portions of clouds or air paffecl the 

5 thunder-rod. 

Cautions to We muft here remark, that our acquaintance with 
be obferved the laws of eledricity fufficiently informs us, that the 

“.natioT ^leffanC‘tT..°Jf rr tb,un(kr;rod ,nay frequently be of a 
by a thuo- Querent kind irom that of the cloud which excites the 
derrod. appearances at our apparatus. We know that air, like 

glafs, is a non-condudor ; and that when it is brought 
into any Hate of elcclHcity, either by communication, or 
by mere Induction, it will remain in that ftate for fome 
time, and that it always changes its electricity perjlra- 
tum. A pofitive cloud, in the higher regions of the at¬ 
mofphere, will render the air immediately below it ne¬ 
gative, and a ftratum below that pofitive. If the than- 
der rod be ;n this pofitive ftratum, it will exhibit pofi¬ 
tive electricity ; but if the cloud be confiderably nearer, 
the rod, by being in the adjoining negative "ftratum, 
may Ihevv a negative eleftricity, which will exceed the 
pofitive electricity which the diftant pofitive cloud Would 
have induced on its lower end by mere pof.tioii, bad 
the intervening air been away, lifts excefs of negative 
electricity muft depend on the degree in which the fur- 
rounding ftratum of air has been rendered negative. If 
this has been the almoft inftantaneous effed of the pre- 
lence ot the pofitive cloud; it cannot be rendered fo ne- 

fnT^!tt0J)r°^UCe lie£atl’ve eledricity in the lower 
end of the thunder.rod. But if the ftratum of air has 

from the appearances at the lower end of the appara¬ 
tus. It would, therefore, be a moft in ftru dive addition 
to a thunder rod to have an eledrofeope at both ends. 
If they fiiew the fame kind of eledricity, we may be 
affured that it is by communication, and is the lame 
with that ot the furrounding ftratum of air : But if they 
(hew oppofite eledricities (which is generally the cafe), 
then we learn that it is by pofition or indudion. We 
recommend this to the careful attention of the philofo- 
pher. 

In this way we perfedly explain an appearance which 
puzzled both of the above-mentioned obfervers. When 
a fingle low cloud approached the rod, the eledrofeope 
would fiiew pofitive eledricity, but negative when the 
cloud was in the zenith, and pofitive again when ft had 
puffed, by. We alfo learn from this the caufe of Dr 
Franklin’s difappohitment in his expedations of very 
remarkable phenomena by means of his kite. He ima¬ 
gined that it would be vafily fuperior to the apparatus 
which he had recommended to the philofophers of Eu¬ 
rope. But the firing of the kite, travelling Several ft ra¬ 
ta in different dates of eledricity, ferved as a condudor 
between them, and he could only obtain the fuperplus ; 
which might be nothing, even when the clouds were 
ftrongly eledrified. 

1 he moft copious and curious observations on the 
eledrical ftate of the atmofphere are thofe by Profeffor 
Beccaria of Turin. He had conneded the topR of Se¬ 
veral lie epics of the city by infulated wires. He did 
the fame thing at a monaftery on a high hill in the neigh¬ 
bourhood. Each of thefe colleded the eledricity of a 
leparate ftratum of confiderable extent. He frequently 
found thefe two ftrata in oppofite dates of ftrong elec- 
tricity. g 

The following general^bfervatiW are made out Beccaria^ 
from a comparifon of a vaft variety of more particular general 
ones made in different places : laws of at* 

1. The air is almoft always eledrical, efpecially inT&^y, 
the day time and dry weather ; and the eledricity is ^ ^ ' 
generally pofitive. It does not become negative, unlefs 
by winds from places where it rains, fnows, or is foggy. 

2. 1 he moifture of the air is the conftant condudor 
6f its eledricity in clear weather. 

3\ When dark or wet weather clears up, the eledri¬ 
city is always negative. If it has been very moift, and 
dries very fall, the eledricity is very intenfe, and dimir * 

nifhes 
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may continue long ftationary, by a fupply of air in a 

drying (late from diftant places. 

4. If, while the (ky overcalls in the zenith, only a 

high cloud is formed, without any fecondary clouds un¬ 

der it, and if this cloud is not the extenfion of another 

which rains in feme remote place, the electricity (if 

any) is always pofitive. 

5. If the clouds, while gathering, are (haped like 

locks of wool, and are in a ftate of motion among each 

other ; or if the general cloud is forming far aloft, and 

ftretches down like defending fmoke, a frequent pofi¬ 

tive electricity prevails, more intenfe as the changes in 

the atmofphere are quicker; and its intenfity predicts 

the great quantity of fnow or rain which is to follow. 

6. When an exteulive, thin, level cloud forms, and 

darkens the (ky, we have ftrong pofitive eleCtricity. 

7. Low thick fogs, r'fing into dry air, carry up fo 

much ele&ricity as to produce fparks at the apparatus. 

If the fog continues round the apparatus without riling, 

the eleftricity fails. 

8. When, in clear weather, a cloud paffes over the 

apparatus, low and tardy in its progrefs, and far from 

any other, the pofitive ele&ricity gradually' diminifhes, 

and returns when the cloud has gone over. 

9. When many white clouds gather over head, con¬ 

tinually uniting with and parting from each other, and 

thus form a body of great extent, the pofitive ele&rici- 

ty increafes. 

xo. In the morning, when the hygrometer indicates 

drynefs equal to that of the preceding day, pofitive e- 

le&ricity obtains, even before funrife. 

11. As the fun gets up, this elc&ricity increafes; 

more remaikably if the drynefs increafes. It diminilhes 

in the evening. 

12. The mid-day ele&iicity, of days equally dry, is 

proportional to the heat. 

13. Winds always leffen the ele&ricity of a clear day, 

efpecially if damp ; therefore they do not ele&rify the 

air by fri&ion on folid bodies. 

14. In cold feafons, with a clear (Icy and little wind, 

a confiderable ele&ricity arifes after funfet, at dew fall¬ 

ing. 

The fame happens in temperate and wrarm weather. 

If, in the fame circumltances, the general drynels of 
the air is lefs, the electricity is alfo lefs. 

15. The eleCtricity of dew, like that of rain, depends 

on its quantity. This eleCtricity of dew may be imtita- 

ted by electrifying the air of a clofe room (not too 

dry), and filling a bottle with very cold water, and fet- 

ting it in the upper part of the room. As the damp 

condenfes on its fides, an electrometer will (hew very 

vivid electricity. 

Such a collection of obfervations, to be fit for infer¬ 

ence, requires very nice diferimination. It is frequent¬ 

ly difficult to difeover eleCtricity in damp air, though it 

is then generally ftrongeft; becaufe the infulation of the 

apparatus is hurt by the dampnefs. To make the ob- 

fervation with accuracy, requires a portable apparatus, 

whofe infulation can be made good at all times. With 

fuch apparatus we (hall never mifs obferving eleCtricity 

in fogs, or during fnow. 

There is a very curious phenomenon, which may be 

frequently obferved in Edinburgh, and no doubt in o- 

ther towns fimilarly fituated. In a clear day of the 

Suppl. Vol. II. Part II. 

Curious 
phenome¬ 
non of a 
tickling 
°g* 

month of May, an eaderlv wind frequently brings a ThunCtr. 

fog with it, which advances from the fea in a denfe ““ 

body ; and wlftn it comes up the High-ftreet, it chills 

the body exceedingly, while it does not greatly affeCl 

the thermometer. Immediately before its gaining the 

ftreet, one feels like a tickling on the face, as if a cob¬ 

web had fallen 011 it, and naturally puts up his hand, 

and rubs the face. # We have never found this to fail, 

and have often been amufed with feeing every perfi.n 

rubbing his face in his turn. The writer of this artie'e 

has obferved the fame thing at St Peterfburgh, in a 

fummer’s evening when a low fog came on about ten 
o’clock. 

The general appearances of a thunder ftorm are near¬ 
ly as follows : 7 

For the mod part the wind is gentle, or it is calm. A Phenome- 

low denfe cloud begins in a place previoufly clear : this”* ^*r 

increafes fad in fize ; but this is only upwards, and in an^oim> 

arched form, like great bags of cotton. The lower fur- 

face of ti*~ cloud is commonly level, as if it reded on a 
glafs plane. 

Socn after appear numberlefs fmall ragged clouds, 

like flakes of cotton teazled out. Thefe are moving a- 

bout in various uncertain directions, and continually 

changing their ragged fhape. This change, however, 

is generally by augmentation. Whatever occafions the 

precipitation of the diffolved water feemsto gaiirground. 

As thefe clouds move about, they approach each other, 

and then dretch out their ragged arms toward each 

other. This is not by an augmentation, but by a real 

bending of thefe tatters towards the other cloud. They 

feldom come into contact ; but after coming very near 

in fome parts, they as plainly recede, either in whole, 

or by bending their arms away from each other. 

But during this confufed motion, the whole mafs of 

fmall clouds approaches the great one above it; and when 

near it, the clouds of the Iou’er mafs frequently coalefce 

with each other before they finally coalefce with the 

upper cloud: But as frequently the upper cloud increafes 

without them. Its lower furface, from being level and 

fmooth, now becomes ragged, and its tatffcrs dretch 

down towards the others, and long arms are extended 

towards the ground. The heavens now darken apace, 

the whole mafs finks down ; and arifes, and frequently 

(hifts in fqualls ; fmall clouds are now moving fwiftly in 

various directions ; lightning now darts from cloud to 

cloud. A fpark is fometimes feen co-exident through a 

vad horizontal-extent, of a crooked fhape, and of dif¬ 

ferent brilliancy in its different parts. Lightning ffrikes 

between the clouds and the earth—frequently in two 

places at once, A continuation of thefe fuaps rarifies 

the cloud ; and in time it difiipates. This is accompanied 

by heavy rain or hail ; and then the upper part of the 
clouds is high and thin. 

During this progrefs of the dorm, the thunder rod 

is drongly eleCtrified ; chiefly when the principal cloud 

is over head. The ftate of the eleCtricity frequently 

changes from pofitive to negative—alnioft every flafti, 

however diftant, occafions a fudden ftart of the eleCtro- 

fcope, and then a change of the eleCtricity. When the 

cloud is more uniform, the eleCtricity is fo too. g 

The queftion now is, In what manner docs the air Sources of 

acquire this eleCtricity ? How come its different partsa.fJnofPfic- 

to be in different ftates, and to retain this difference for™ clc^u 

a length of time ? and how U the eleCiric equilibrium01** 

4 S reftored 
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1---' obfei ve in a thunder ftorm ? For we know that air is 

a very imperfect conduClor, and tranfmits eleClricity to 

frnnll diftances only, and very flowlv. We (hall mention 

feveral circumfiances, which are known fa&s in electri¬ 

city, and muft frequently concur, at lead, with the other 

caufes of this grand phenomenon. 

Air is rendered eleCtrlcal in a great variety of ways. 

1. All operations which excite electricity in other 

bodies have the fame effcCl on air. It is electrified by 

friction. When blown on any body, fucli as glafs, &c. 

tint body exhibits ekClricity by a fenfible eleClrofcope,. 

We therefore conclude that tlie air has acquired the op- 

pofitc eleClricity from this rubber. A glafs veffel, ex- 

haufted of air, and broken in the dark, gives a loud 

4*rack, and a very fenfible fiafh of light. An air-gun, 

difcharged (without a ball) in the dark, does the. lame. 

Blowing on an cleCtric with a pair of bellows never 

fails to excite it. In fhort, the faCts to this purpofe 

are iiumberlefs. 
2. Electricity is produced by a number of chemical 

operations, which are continually going on. The melt¬ 

ing and freezing of cleCtric bodies in contaCt with each 

other, fuch as chocolate in its moulds, wax-candles in 

their moulds, iealing wax, &c. Nay, it is highly pro¬ 

bable that any body, in palling from its fluid to its fo¬ 

il’d form, or the contrary, is cleCtricaL This is the cafe 

when a folution of Glauber’s fait, or of nitre, in water, 

is made to cryilalhVe all at once by agitation. 

The folution of bodies in their menftrua is, in like 

manner, productive of ekCtricity iri many cafes. Thus 

iron or ehalk, while diffolving in the fulphuric acid, pro¬ 

duce negative eleClricity in the mixture, and pofitive 

mi the deCtric vapours which arife from them. 

A moft copious fource of electricity is the converfion 

of water into elaftic fleam by violent heats. When 

this is dorse in a proper apparatus, the ekCtricity 

of the liquid is negative, and the vapour is pofitive. But 

if this be accompanied by a decompofition of the water, 

the liquid is fometimes ilrongly negative. Thus, when 

water evaporates fuddenly from a red hot filver cup, the 

cup is ftrongly negative ; but if from clean red hot iron, 

fo that the iron is calcined, and inflammable air produ¬ 

ced, the iron is pofitive. If the decompofition of the 

water is fufliciently copious to do more than compen¬ 

sate for the negative eleClricity produced by the mere 

expanfion of the water into fleam, the eleClricity is po¬ 

sitive ; but not otherwise. Water expanded from a piece 

ot red hot coal always gives negative eleClricity, and 

this frequently very ilrong. Thefe experiments Ihould 

always be majle in metalline veflcls. If made .in glafs 

veffels, the glafs takes a charge, which expends the pro¬ 

duced ele&ricitjr, and remains neary neutral, fo that 

the produdion of eleClricity is not obferved. Tliefe 

iaCls are to lie found among many experiments of Mr 

iSauffure. But there is here a very wide field of new 

inquiry, which cannot fail of being very inftruCtive, and 

particularly in the prefent queltion. We fee fome of 

the effeCts very diflinClly in feveral phenomena of thun¬ 

der and lightning. Thus, the great eruptions of ./Etna 

and Vefuvius are always accompanied by forked light¬ 

nings, which are feen darting among the volumes of 

emitted fmoke and (team. Here is a very copious con¬ 

verfion of water into elaftic fleam ; and here alfo it is 

moll reafonable to expeCt a copious decompofition of 
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water, by the iron and coally matters, which are ex- TI under, 
pofed to the joint aCtion of fire and water. Thefe two — 

eleClricities will be oppofite ; or when not oppofite, 

will not be equal: in either of which cafes, we have vaft 

mafies of fleam in Hates fit for flafhing into each other. 

A faCt more to our purpofe is, that if a filk or linen 

cloth, of a downy texture, be moiflened or damped, 

and hung before a clear fire to dry, the fibres briflle up, 

and on bringing the finger, ora metal knob, near them, 

they are plainly attracted by it. We found them ne¬ 

gatively deClric. This fhews that the fimple folution 

of water in air produces eleClricity. And this is the 

chief operation in Nature connected with the (late of 

the atmofphere. It is thus that the watery vapours 

from all bodies, and particularly the copious exfudation 

of plants, difappear in our atmofphere. There can be 110 

doubt but that the oppofite eleClricity will be produ¬ 

c'd by the precipitation of this vapour ; that is, by the 

formation of clouds in clear air. When damp, but clear 

air in one veffel expands into an adjoining vefiel, from 

which the air has been exhaulled, a cloud appears in 

both, and a delicate electrometer is affeCled in both 

veffels ; but our apparatus was not fitted for ascertain¬ 

ing the kind of eleClricity produced. Here then is 

another unexplored field of experiment. We got two 

veffels made, having diaphragms of thin filk. Thefe 

were damped, and fet into two tubs of water, of very 

different temperatures. Dry air was then blown thro’ 

them, and came from their fpouts fat lira ted with water. 

The fpouts were turned toward each other. Being of 

very different temperatures, the dreams produced a 

cloud upon mixing together, 3nd a flrong negative e- 

leClricity was produced. We even found that an elec- * 

tvometer, placed in a veffel filled with condenfed air, 

was affeCled when this air was allowed to rufh out by 
a large hole. 

Daftly, we know that the tourmaline, and many of 

the columnar cryftals, are rendered eleClrical by merely 

heating and cooling. Nay, Mr Canton found that dry 

air became negative by heating, and pofitive by cool¬ 

ing, even when it was not permitted to expand or con¬ 
tra Cl. 

When water is precipitated, and forms a cloud, it is 

reafonable to expecl that it will have the eleClricity of 

the air from which it is precipitated. This may be 

various, hut in genera} negative : For the heat by which 

the air was enabled to tliffolve the water made it nega¬ 

tive ; and much more the fridion on the furface of the 

earth. But as heat caufed it to diffolve the water, cold 

will make it precipitate it ; and we fhould therefore ex¬ 

peCt that the air will be in the Hate in which it was 

when it took up the water. But if it be cooled fo fail 

as to precipitate it in the form of rain, or fnow, or hail, 

we may expeCl pofitive eleClricity. Accordingly, in 

fummer, hail (bowers always fhew ftrong pofitive elec¬ 
tricity ; fo does fnow when falling dry. 

Here, then, are copious fources of atmofpheric elec¬ 

tricity. The mere expanfion and condenfation of the 

air, and ft ill more the folution and precipitation of wa¬ 

tery vapours in it, are perhaps fufficient to account for 

all the inequality of eleClric flate that we obferve in the 
atmofphere. 

I he maffes of air thus differently conftituted are evi¬ 

dently difpofed in ftrata. The clouds are feen to be fo. 

Thefe clpuds are not the ftrata, but the boundaries ot 

ftrata ; 
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Strata of 
the atmo¬ 
sphere are 
in different 

dates of 
ele&ricity, 
and are 
transpa¬ 

rent. 

lo 
Thefe ftre 
ta have 
ftrata of 
clouds i»- 
terpofed. 

ftrata; which, from the very nature of things, are in 

different Hates with refpecl to the fufeeption or preci¬ 

pitation of water. When two fuch ffrata are thus ad¬ 

joining, ^they will flowly a£l on each other’s tempera- 

ture, and by mixing will form a thin ftratum of cloud 

along their mutual coniines. If the one ftratum has 

any motion relative to the other, and be in the fmalleft 

degree difturbed, they will mix to a greater depth in 

each ; and this mixture will not be perfectly uniform. 

The extreme mobility of air will greatly increafe this 

jumble of the adjoining parts of the two ftrata, and will 

give the cloud a greater thieknefs. If the juinble lias 

been very great, io as to pufh one of them through the 

other, we ftiall have great towering clouds, perhaps per¬ 

vading the whole thieknefs of the ftratum ot air. We 

take thefe clouds to be like great foggy bladders, fu- 

pcrticially opaque where they have come into contact, 

with the furrounding ftratum of air, but tranfparent 

within. 
When the wind, or ftratum in motion, does not pufh 

all the qniefcent air before it, it generally gets over it, 

and then flows along its upper fide, and, by a partial 

mixing, produces a fleecy cloud, as already deferibed. 

We may obferve here, by the way, that the motion ot 

thofc fleecy clouds is by no means a juft indication of 

the motion of the ftratum ; it is nearly the motion com- 

pofed of the half of the motions of the two. 
This is in all probability the ftate of the atmofphere, 

confiding of ftrata of clear air many hundred yards 

thick, feparated from each other by thin fleeces of 

clouds, which have been produced by the mixture of 

the two adjoining ftrata. This is no fancy ; for we ac¬ 

tually fee the fky feparated by ftrata of clouds at a great 

diitance from each other. And we fee that thefe ftrata 

maintain their fituations, without farther admixture, for 

a long time, the bounding clouds continuing all the while 

fo move in different dire&ions. In the year 1759, du¬ 

ring the fiege of Quebec, a hard gale blew one day from 

the weftward, which made it ahnoft impracticable to 

fend a number of provilion boats to our troops ftationed 

above the town. While the men were tugging hard at 

the oars agaiuft the wind, and hardly advancing, though 

the tide of flood favoured them, the French threw fome 

bombs to deftroy the boats. One of thefe burft in the 

air, near the top of its flight, which was about a quar¬ 

ter of a mile high. The round ball of fmoke produced 

by the explofion remained in the fame fpot for above 

feven minutes, and difappeared by gradual diffufion. 

The lower air was moving to the eaftvvard at lead 30 

feet per fecond. 
in 1783, when a great fleet rendezvoufed in Leith 

Roads, the fhips were detained by an eaiterly wind, 

which had blown for fix weeks without intermiffion. 

The fky was generally clear ; fometimes there was a thin 

fleece of clouds at a great height, moving much more 

Ifowly in the fame direction with the wind below. Du¬ 

ring the laft eight days, the upper current was from the 

weftward, as appeared by the motion of the upper clouds. 

High towering clouds came down the river, with a little 

rain ; the ftrata were jumbled, and the wiufte atmo- 

fpbere grew hazy and uniform ; then came thunder, 

and heavy rain, and the wind below (Lifted to the weft¬ 

ward. 
Thus it is fufficiently evinced, that the atmofphere 

frequently conftfts of fuch ftrata,Well diftinguifliedfrom 
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Thunder. each other: their appearance and progrefs leave us no 

room to doubt but that they come from different qu3r- v 

ters, and had been taken up or formed at different 

places, and in different circuinftances, and therefore dif¬ 

fering in refpedt of their electrical dales. TI 
The confequence of their continuing long togetherThe elec- 

would be a gradual hut flow progrefs of-their eleCtri- tnc cquili- 

city to a ftate of equilibrium. The air is perhaps never 

in a perfedly dry date, and its moifture will caufe the very flow. 

eleCtricity to diffufe itfelf gradually. It is not beyond ly in ge- 

the power of our mathematics to afeertain the progrefsIieral* 

of this approximation to the electric equilibrium. V/e 

fee fomething very like it in the curious experiments of 

Beeearia with mirror plates laid together, and charged 

by means of a coating on the outer plates Thefe 

plates were found to con fill of alternate ftrata of pofi- 

tive and negative electricity, which gradually penetrated 

through the plates, aijd coalefced till they were reduced 

to two ftrata ; perhaps in time the electricity would have 

difappeared entirely by thefe two alfo coalefcing. In 

the fame manner there would be a flow transfulion ot 

fenfibie electricity through thefe ftrata without any fal¬ 

lible appearances. If any collateral canfes fliould make 

a part more damp than the reft, there would be a more 

brifle transference through it, accompanied with faint 

flaflies of lambent lightning. it 
But thunder require^ a rapid communication, and a A rapid 

reftoration of eleCtric equilibrium in an inftant, and 

a valt extent. The means for this are at hand, furnifh-ration ju a 

ed by Nature. The ftrata of charged air are funiiflied thunder 

with a coating of cloud. The lower ftratum is coated clap, 

on the underfide by the earth. ' 13 
When a juinble is made in any of the ftrata, a preci- Wanner ii 

pitation of vapour mu ft generally follow. Thus a con-.^uFft^ 

duCtor is brought between the eleCtrical coatings. This^, a coV- 

will quickly enlarge, as we fee that in our little iinita-jug of 

tions the knobs of our conductors inllantaneoufly ar-cloud, 

range any particles of duft which chance to lie in the 

way^in fuch a manner as to complete the line of con¬ 

duct, and occafion a fpark to fly to a much greater dif- 

tance than it would have leaped if 110 duft had been in- 

terpofed. We have often procured a difeharge between 

two knobs which were too far afundcr, by merely 

breathing the damp air between than. In this manner 

the interpofed cloud immediately attraCts other clouds* 

grows ragged by the paffage of electricity through clear 

air, where it caufes a precipitation by altering the na¬ 

tural equilibrium of its electricity; for a certain quanti¬ 

ty of electricity may he ncceffary for air’s holding a 

certain quantity of vapour. Accordingly we fee in a 

thunder ftorm that fmall clouds continually and fuddeu- 

ly form in parts formerly clear. Whatever caufes thun¬ 

der does in faCt promote this precipitation. 

Thefe clouds have the* eleCtricity' of the Surrounding 

air, and muft communicate it to others in an oppoiit’c 

ftate, and within reach. They muft approach then!, 

and muft afterwards recede from them, or from any 

that are in the fame ftate of eleCtricity with themfelvCs. 

Hence their ragged forms, and the iiinilar form of the 

under furface of the great cloud ; hence their continual 

and capricious fhifting from place to place : they are 

carriers, which give and take between the other clouds, 

and they may become Helping ft dues for the general 

difeharge. 

If a fmall cloud form a communication with the 

4 S 2 ground. 
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ground, and the great cloud be pofitive or negative, we 

mud have a complete difeharge, and all the eledlrical 

phenomena, with great violence ; for this coating of va¬ 

pour is abundantly complete for the purpofe. It con- 

fills of fmall veficles, which are fuffiefently near each 

other for difebarging the whole air that is in their in¬ 

terdices. A phial coated with amalgam is by no means 

fully coated. If we hold it between the eye and the 

light, we (hall fee that it is only covered with a number 

of detached points of amalgam, which looks like a cob¬ 

web. Yet this glafs is aimed completely difeharged 

by a lingle fpark, the refiduum being hardly perceptible. 

The general feene of thunder is the heavens ; and it 

is by 110 means a frequent cafe that a difeharge is made 

into the earth. The air intervening between the earth 

and the lowefl coating is commonly very much confu- 

ftd in confequence of the hills and dales, which, by al¬ 

tering the currents of the winds, tofs up the inferior 

parts, and mix them with thofe above. This generally 

keeps the earth pretty much in the fame ele&rical flate 
as the lowefl ftratum of clouds. 

Nor are the great thunder dorms in general inftances 

of the redoration of equilibrium between two drata im¬ 

mediately incumbent on each other. They feem, for the 

mod part, to be drokes. between two parcels of air which 

are horizontally didant. This, however, we do not affirm 

with great confidence. Our chief reafon for thinking 

fo is, that in thefe great dorms the fpark or lhaft of 

forked lightning is diredled horizontally, and fometimes 

is feen at once through an extent of feveral miles. 

The nature of this fpark has not, we think, been 

properly confidered. It is fimply compared to a long 

eledlrical fpark, which we conceive to be drawn thro’ 

pure air, and is confidered as marking the a&nal trans¬ 

ference of eledlricity from one end to the other. But 

this we doubt very much. We are certain of having 

obferved fhafts of lightning at one and the fame indant 

dretching horizontally, though with many capricious 

zigzags and lateral fputterings, at lead five miles. We 

cannot conceive this to have been the driking didance, 

hecaufe the greated vertical didance of the drata is not 

the half of this. We rather think that it is a fimulta- 

neous range of difeharges, each accompanied with light, 

differently bright, according to the ek&rical capacity 

of the cloud into which it is made ; and if there is a 

real transference of ele&ric matter 011 this occafion 
(which we do not affirm), it is only of a fmall quan¬ 

tity from one cloud to the next adjoining. This we think 

confirmed by the found of thunder. It is not a fnap, 

incomparably louder than out louded fnap from coated 

glafs ; but a long continued, rumbling, and very un¬ 

equable noife.^ There is no doubt but that this fnap 

was almod fimultaneous through the whole extent of 

the fpark ; but its different parts are conveyed to our 

ear in time, and are therefore hqard by us in fucceffion ; 

and it is not an uniform roar, but a rumbling noife, un¬ 

equally loud, according as the different parts of the 

fnap are indeed differently loud. We fhould hear a 

noife of the fame kind if We dood at one end of a long 

hne of foldiers, who difeharged their muikets (differ¬ 
ently loaded) in the fame indant. When any part of 

the fpark is very near us, and is not very diffufe, the 

map begins with great fmartnefs, and continues for 
Some tame, not unlike the violent tearing of a piece of 

ftrong filk ; after which it becomes more and more mel- 
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low as it comes from a greater didance. We do not, Ttaodftv 

however, affirm, that the whole extenfive fpark and fnap v*—■* 

are co-exiftent or fimultaneous. The cloud is, in all 

probability, but an indifferent condu&or, and even a 

fenfible time may elapfe during the propagation of the 

fpark to a great didance. Beccaria obferved this in a 

line of 250 feet of chain, lying loofely on the ground, 

and confiding of near 6000 links. He thought that it 

employed a full fecond ; but when the chain was gently 

llretched, the communication feemed indantaneous. ry 

We cannot help thinking that even the ele&rical Obfervi- 

fnap between two metal knobs is of the fame kind.tions ?n thc 

Not a quantity of luminous matter which iffues fromrle<5^lC 

the one and goes to the other, but a light that is ex- ^ 

cited or produced in different material interjacent par¬ 

ticles of air or other interpofed matter. The angular 

and fputtering form is quite incompatible with the mo¬ 

tion of a fimple luminous point. Nay, our chemical 

knowledge here comes in aid, and obliges us to fpecu- 

latc about the manner in which this light is produced. 

Whence does it come ? It may be produced by two- 

knobs of ice. We know that water confids of vital 

and inflammable air, which have already emitted the 

light which made an ingredient of their compofition. 

The fpark therefore does not come from the ice. Is 

it then from the air ? If fo, perhaps water is produ¬ 

ced, or rather fomething elfe, for there is not always 

inflammable air at hand to compofe water. Yet the 

transference of eledlricity has decompofed the air, or 
has robbed it of part of its light. The remainder may 

not be water; but it is no longer air. Is not this con¬ 

firmed by the peculiar fmell which always accompanies 

ele&ric fparks? and the peculiar tade, not unlike the tade 

felt on the tongue when it is touched by the zinc in 

the experiments on Galvanism ? Even the fine pencil 

of light which flows from a point pofitively ele&rified, 

appears through a magnifying glafs to confid, not of 

luminous lines, but of lines of luminous points. And 

thefe points are of different brilliancy and different co¬ 

lour, both of which are inceffantly changing. And be 

it faither obferved, that thefe lines are curves, diver¬ 

ging from each other, and convex to the axis. This 

circumdancc indicates a mutual repulfion, arifing, in all 
probability, from the expanfion of the air. And, laft- 

ly, no fpark nor light of any kind can be obtained in a 
ipaoe perfectly void of air. 

All thefe circumdances concur m explaining the na¬ 

ture of the fhaft of forked lightning. It is a feries of 

appearances excited in the intervening medium, and 

which produces fome chemical change in it. Thunder, 

when it ftrikes a houfe, always leaves a peculiar fmell. 

Inflammable air has alfo a peculiar and very difagree- 

able fmell. The fmell produced by elc&ricity greatly ' 

refembles the fmell produced by driking two pieces of 
quartz together. 

Mr Eel 11c fuppofes that the ele&rical fpark, as it is^, , 

exhibited in thunder, is always accompanied by the de-^on^f* ^ 
compofitjon of air now fo familiarly known, and that thunder not 
this is the origin of the deluge of rain which commonly probable, 

nnifnes the dorm. But this is not in the fmalleft de¬ 

gree probable. The decompofition extends furely no 

arther than where the light is feparated; and we ihould 

no mere exped a deluge of rain, even if we had inflam¬ 

mable air ready at hand, than we exped drops of water 

in oufc electrical experiments. Something different from 

wat$r 
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Thunder, water .follows this decompofition, total or partial, of 

—the vital air ; and the water which we do obferve to ac¬ 

company thunder, is no more than what we fhould ex¬ 

pect from the copious precipitation of water in a cloudy 

form. Mr Sauffure’s obfervations allure us, that the 

particles of a cloud are vciicles. Indeed no perfon 

who has looked narrowly at a fog, or has obferved how 

large the particles are of the cloud which forms in a 

receiver when vve fuddeuly diminifh the denfity of the 

. air, and who obierves how fiowly thefe particles defeend, 

can doubt of their being hollow veficles. We cannot 

perhaps explain their formation ; but there they are. We 

can hardly conceive them receiving the commotion 

which accompanied the (hap without collapfmg by the 

agitation. Perhaps the very ceffation of their eledri- 

city may produce this effect. They will therefore no 

longer float in the air, but fall, and unite, and come to 

the ground in rain. We may expert this ram to be 

copious, for it is the produce of two ftrata of clouds. 

It greatly contributes to the putting an end to the 

florm, by pafiing through the ftrata, and helping to re¬ 

do re the equilibrium. 
One may at firft expeCit that a fiiigle clap of thunder 

will reflore the equilibrium of any extent of clouds, and 

we require an explanation of their frequent repetition 
contmuefor ^efore th|s ;s accomplished. This is not difficult, and 

*mic time. fa(^ js a confirmation of the above theory, which is 

confiderably different from the generally received no¬ 

tions of the fubjeCt. We confider the ftratum of clear 

air as the charged eleCtric ; pofitive on one fide, and 

negative on the other, and coated with conducing 

clouds. When the difeharge is made, the date of elec¬ 

tricity is indeed changed through the whole ftratum, 

but the equilibrium is by no means completed. The 

ftratum is perhaps * quarter of a mile in thicknefs. The 

difeharge does not immediately affeCt all this ; but does 

it fuperficially, leaving the relt unbalanced. It is like 

the refiduum which is left in a Leyden phial when the 

difeharge has been made by means of a (park drawn at 

a didance. It is ftill more like the refiduum of the dif¬ 

eharge of a Leyden phial that is coated only in patches 

on one fide. Each of thefe patches difeharge what is 

immediately under it and round it to a certain fmall 

diftance, but leaves a part beyond this flill charged. 

This redundant eleCtricity gradually diffufes itfelf into 

the fpaces juft now difeharged ; and, after fome confi- 

derable time has elapfed, another difeharge may be 

made. In like manner, the eleCtricity remaining in the 

interior of the ftratum diffufes itfelf, comes within the 

action of the coating, and may be again difeharged by 

a clap of thunder. We have a ftill better parallel to 

this in Beccaria’s experiments with two or more plates 

. of glafs laid together. After the firft difeharge, the 

internal furfaces will exhibit certain eleCtricity. Lay 

the plates together, and, after fome time, the eleCtricity 

of the inner furfaces will be different, and another dif¬ 

eharge may be obtained. 
Magnetifm affords the befl illuftration of this. If a 

magnet be brought near a piece of foft iron, lying be¬ 

low a paper on which iron filings are lightly ftrewed, 

it will inftantly induce a north pole on one end and a 

fouth pole on the other; and this will be dfftinCtly ob¬ 

ferved by the way in which thefe filings will arrange 

themfelves. But if, inftead of foft iron, we place a bar 

of hard tempered fteel, the fouth pole will be but a 
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fmall matter removed from the north pole ; but by con- Thunder.^ 

turning the magnet long in the fame place, the diftribu- y 

tion of magnetifm in the piece of hard fteel will gra¬ 

dually advance along the bar, and after a long time the 

neutral point will be almofl in the middle of the bar, 

and the fouth pole will be at the farther end. See 

Magnetism, in this Suppl. 20 
We faid that the clouds were the ufuai feenes of the Mod thun- 

violeut tlc&iic phenomena. We imagine that the great-^ j^okcs 

eft part of the thunder ftrokes which have been ^Lurnino 
have been of the kind which Lord Mahon, now Lord strokes. 

Stanhope, calls the returning ftroke. If two clouds A 

and B are incumbent over the plain a and 1 ; and ifA+ —B 

A be pofitive and B negative, the earth will be main- _ 

tained in a negative flute at ay and a pofitive (late at b. a— -{-£ 

If the difeharge be now made between the clouds A 

and B, the electricity muft inflanlly rufh up through a 

conductor at a, and down through one at b, and each 

place will have a ftroke. The fame thing will happen 

if the negative cloud B is above the pofitive cloud A, 

but not in fo great a degree ; for the negative elcCtri- 

city at a will now be much lefs than in the other 

cafe, becaufe it is induced only by the prevalence of 

the pofitive cloud A over the more remote negative 

cloud B. 
This returning ftroke explains, much better than we 

can by any direct ftroke, the capricious effeCts of thun¬ 

der. A perfon at Vienna received a terrible fhock by 

having his hand on a thunder-rod during a violent ex- 

plofion which he faw above three miles diftant. Sparks 

are obferved at thunder-rods at every the moll diftant 

flafh of lightning. aT . f 

Beccaria has a different theory of thunder. He ima- thcoryo£ 

gines that the different parts of the earth are in diffe- Sunder 

rent ftates of electricity, and that tiie clouds are the not juft, 

refloring conductors. But this docs not accord with 

what we know of electricity. The earth is fo good a 

conduClor, that Dr Watfon could not obferve any time 

loll in communicating the electricity to the diftance of 

more than four miles. It is very true, that the earth 

•is almolt always in a flute of very unequal, and even 

oppofite, eleCtricity in its different parts ; but this 

arifes from the variety of clouds flrongly electrified in 

the oppofite way. This induces eleCtricity, or difturbs 

the natural uniform diffufton of eleCtricity, juit as the 

bringing magnets or loadflones into the neighbourhood 

of a piece of iron, without touching it, renders it mag¬ 

net ical in its different parts. While they continue in 

their places, the piece of iron will be magnetical, and. 

differently fo in its different parts. 

Such are the thoughts which occur to us on this 

fubjeCt. But we by no means affirm that we liavC 

given a full account of the procedure of Nature ; we 

have only pointed out feveral neceffary confequences of 

the known laws of eleCtricity, and of its production in 

the atmofpbere by means of natural operations which are 

continually going on. Thefe mujl operate, and pro¬ 

duce an eleCtrical ftate of the atmofphere greatly refem- 

bling what we obferve: and we have (hewn, from the 

acknowledged doCtrines of eleCtricity, how this want of 

equilibrium may be removed, and muft be removed, by 

the fame operations of Nature. The equilibrium muft 

be reftored by means of the conducting coating furnifh- 

ed by the clouds. But thefe may be the leaft confider- 

able of Nature’s refources j and the fubjeCt is ftill an 

unexplored 
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•Thunder, unexplored field, in the examination of which we may 

hope to make great progrefs, in confequence of our 

daily increafing knowledge of the chemical (late of the 
atmofphere. 

Knowledge is valuable chiefly as it is ufeful. No 

man ever law the propriety of this apothegm more 

ftrongly than Dr Franklin, or more affiduoufly adhered 

to it in the courfe of a long and tludious life. How¬ 

ever greatly we may admire his fagacity, penetration, 

and logical difcriminatiou, in the difcoveries he has 

made in the fcience-of eledricity, and his dffcovery of 
the identity of eledricity and thunder, we muff acknow¬ 

ledge infinitely greater obligations to him for putting it 

in our power to ward off the fatal, and formerly inevi¬ 

table flroke, of this awful agent in the hands of Na- 
ture. 

Dr Franklin confiders the earth ,as performing the 

office of a conductor in reftoring the eledric equili¬ 

brium of the atmofphere, which has been difturbed 

by the iiicefiant adion of the unwearied powers of Na¬ 
ture. 

He obferves that the ufual preference will be given 

to the bed coildudors. In this refped, a metal rod far 

furpafles the brick, ftone, timber, and other materials 

which compofe our buildings, efpecially when they are 

dry, as is ufually the cafe in the thundery feafon. Fie 

therefore advifes us to place metalline condudors in the 

way of the atmofphencal eledricity, in thofe places 

vffiere it is molt likely to flrike, and to continue them 

down to the moift earth, at lbme depth under the fur- 

iace. Nay, as it has been found that thunder has not 

in every inftance flruck the higheft parts of buildings, 

he advifes to raife the metalline condudors to fome con- 

iiderable height above the building, the more certainly 
to invite the eledricity to take this courfe. 

To enfure fuccefs, he obferves that the eledrical 

.ffiock diffipates water, and even metalline condudors, 

when too fmall. He therefore advifes to make the 

condudor at leafl half an inch fquare, none of that fize 

having ever been deftroycd, though fmaller have, by 

the thunder; yet even tlicfe had conduded the thun¬ 

der to the ground with perfed fafety to the building. 

No part of a condudor mult terminate in the build¬ 

ing ; for the eledricity accumulates exceedingly at the 

remote extremities of all long rods, and tends to fiy off 

with great force, efpecially if another condudor is near. 

This aids the accumulation, by acquiring at its upper 

end an eledricity oppofite to that of the lower end of 

the other : and this effed, produced by the influence 
of a politive cloud, makes the upper and negative end 

of the lower portion of a divided condudor draw more 

eledricity to the lower end of the upper portion. This 

redundant eledricity, ftrongly attraded by the nega¬ 

tive lower portion, flies off with great violence through 

the air; or if furrounded with any matter capable of 

conversion into elaftic vapour by heat, burfts it with ir- 

refiftible force. Thus the thunder, ading on the vane 

ipmdle of St Bride’s fteeple in London, iprung from its 

lower end to the upper end of an iron window bar, and 

bui ft the flone in which it was fixed, by expanding the 

moifture into fteam. In like manner it burfl the ftone 

at the lower end of this bar, to make its way to an iron 

-cramp which conneded the oppofite fides of the fteeple ; 
from this it ftruck to another cramp 5 and fo from 
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cramp to cramp, till it reached the gutter-leads of the 

church, burfting and throwing off the ftone work in 
many places. 

Ail interruptions muft therefore be carefully avoided, 
and the whole muft be made as much as poffible one 
continued metal rod. 

barther, Dr Franklin, obferving the fingular property 

which fharp points poflefs of drawing off the eledricity 

in filence, advifes us to finifh our conductor with a fine 

point of gilt copper, which cannot be blunted by ruft. 

Thund iutr« 

. 13. 
Directions 

•for cou- 
ftru&ing it, 

o i l\j l uk. uiuiaca uy i uu. 'iq. 

But as thus raifing the condudor, and pointing ft, *sthe thun- 

are fo many invitations to the thunder to take this I0*,*0 

courfe: and as we cannot be certain that the quantity and lafe 
thus invited may not be more than what the rod cancontri- 

condud with fafety—it has appeared to Dr Wilfoii, and valiCe? 

other able elednciaus, that it will be fafer to give a- 

bundance of condud to what may unavoidably viiit us, 

without inviting what might otherwife have gone harm- 
lefsly by. 

This was attentively confidered by Dr Franklin, Dr 

Watfon, Mr Canton, Dr AVilfon, and others, met as a 

committee of the Royal Society, at the defire of the 

Board of Ordnance, to contrive a condudor fur the 
powder magazine at Purfleet. 

We think that the theory of induced eledricity, 

founded on Dr Franklin’s difeoveries, and confirmed 

by all the later inventions of the ek&rophorus, conden- 

fer, &c. will decide this queftion in the mod fatisfadory 
manner. 

When a cloud positively dedrified comes over a Scientific 
building, it renders it negatively eledrical in all its account of 

pa ts, it of conducting materials, and even the ground of 

on which it Hands. This effed is more remarkablyFnducedon 
produced if the ftrudure is of a tall and flender fhape, a building 

like a fteeple or a rod. i herefore the external eledri- ^ a fllun- 

cical fluid is'attradcd by the building with greater force der c^cu^* 
than if it had confided of materials lefs condudive. A 

difeharge will therefore be made through it in prefe¬ 

rence to any neighbouring building, becaufe it is more 

eminently negative. For the fame reafon, if there are 
tvvo buildings equal and fimilar, one of them being a 

good conductor, and the other being a lefs perfed one, 

the perfect conuudor, becoming more powerfully nega¬ 

tive, the cloud will become more ftrongly pofitive over 

this houfe than over the other, and the ftroke will be 
made through it. 

I he fame thing muft obtain in a perfed condudor con- And on the 
turned from the top to the foundation of a houfe, built 

of worfe conduding materials. The condudor becomingrcd- 

more eminently negative than any other part of the 

building, the eledric fluid will be more ftrongly attraded 

by it, accumulated^ its neighbourhood, and will all be 
difeharged through it, fo long as it is able to coudud. 

If the building is of great extent, the proximity of 

one part of the building to the thunder cloud may pro¬ 

duce an accumulation of eledrical fluid in its neigh¬ 

bourhood, in preference to a more perfed, but remote, 

condudor. But when the diftances from the cloud are 

not very unequal, the accumulation will always be in 

the neighbourhood of the perfed condudor ; and this 
will determine the difeharge that way. The accumula¬ 

tion in the neighbourhood of the rod will be fmall in- 

deed, when the rod is fmall; but then it is denfe, and 

the whole of eledric phenomena Ihew that it is the 

.denfity,. 
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Thunder, denfity, and not the quantity, of accumulation which 

produces the violent tendency to fly off: it is this alone 

which makes it impoffible to confine ele&ricity in a 

I body which terminates in a fharp point. 

For the fame reafon, bodies of the fame materials and 

jfhape will increase the accumulation in the adjoining 

part of the cloud in proportion as they are nearer to it,, 

or more advanced beyond the reli of the building. 

And bodies of {lender fhape, and pointed, will pro¬ 

duce this accumulation in their neighbourhood in a ftill 

more remarkable degree, and determine the courfe of 

the difeharge with ftill greater certainty. 
But it is evident that a metallic rod, no higher than 

the reft of the building, may occafion an accumulation 

in the adjoining part of a near thunder cloud fuflicient 

to produce a difeharge, when the building it fell, con- 

lifting of imperfed conductors, would not have provo¬ 

ked the difeharge at ail. It may therefore be doubted 

whether we have derived any advantage from the con- 

17 duftor. 
£fTe& of all To judge properly of this, we mult confider boufes 

tionl^n^theas rea*ty are» confiding of different materials, in 
condu^or.6very different fhapes and fituations; 3rd particularly as 

having many large pieces of metal in their conilrudion, 

in various pofitions with regard to the cloud, the ground, 

and to each other. Suppofe all the reft of the build¬ 

ing to be of non-conduding materials. When a poii- 

tive thunder cloud comes overhead, every piece of me¬ 

tal in the building becomes eledrical, without having 

received any thing as yet from the cloud ; that end of 

each which is neareft the cloud becoming negative, and 

the remote end pofiti’ve. But, moreover, the eledricity 

of one inercafes the electricity of its neighbour. Then 

the moft elevated becomes more ftrongly attradiive at 

its upper end than it would have been had the others 

been away ; and therefore produces a greater accumu¬ 

lation in the nearer part of the thunder cloud than it 

would otherwife have done, and it will receive a fpark. 

By this its lower end becomes more overcharged, and 

this makes the upper end of the next more underchar¬ 

ged, and the fpark is communicated to it, and fo on 

to the ground ; which would not have happened with¬ 

out this fjcceffion of condndors. Thus it is eafy to 

conceive, that the accumulation in the cloud is juft in- 

iufticient to produce a diicharge—While things are in 

this ftate, juft ready to fnrp, fliould a man chance to 

pafs under a bell wire, or under a luftre hanging by a 

chain, his body will immediately augment the pofitive 

electricity of the lower end of the conductor above him, 

and thus will augment the negative eledricity of its up¬ 

per end. This again will produce the fame efted ill 

the condudor above it : and thus each condudtor be¬ 

comes more overcharged at its lower end, and more un¬ 

dercharged at the upper end. Before this, every thing 

was juft ready to fnap. All will now ftrike at once. 

The cloud will be difeharged through the houfe, and 

the man will be the facrifice, the whole difeharge be¬ 

ing made through his body. This needs no demonftra- 

tion for any well-informed eledrician. Tliofe who have 

only fuch a knowledge of the theory as can be gathered 

from the writings of Prieftley, Cavallo, and other po¬ 

pular authors, may convince themfelves of the truth of 

what is here delivered in the following manner. 

In dry weather, and the moft favourable circumftan- 

tes for good eledrical experiments, let a very large 

[ 695 ] THU 
globe, fmoothly covcred with metal, and well infulated, 

be as highly eledrified as poffible, without expofmg it 

to a rapid diftipation. To enfure this circti'mftance 

(which is important) let it be eledrified till it begins 

to fputter, and note the ftate of the eledrometer. Dif- 

chaige this eledricity, and elediify it to about half of 

this intenfity. Provide three or four inlulated metal 

tondudors, about three inches long and an inch diame¬ 

ter, terminated by bemifpheres, and all well polifhed. 

Having eledrified the globe, as above direded, bring 

one of the infulated conductors flowly up to it, and 

note its diftance when it receives a fpark. In doing 

this, take care that there be no conducting body near 

the remote end of the infulated conductor. It will he 

belt to pufh it gradually forward by means of a long 

glafs rod. Withdraw the conductor, diicharge its elec¬ 

tricity, reftore the globe to its former electricity, indi¬ 

cated by an electrometer, and repeat this experiment 

till the greateft ftriking diftance is exactly difeovered. 

Now let another of the infulated condndors about halC 

an inch behind the firft, and pulh them forward toge¬ 

ther, by a glafs rod, till a fpark is obtained. The ftri¬ 

king diftance \vill be found greater than before. Then 

repeat this laft experiment, with this difference, that 

the two condudtors are pu filed forward by taking hold 

of the remote one. The ftriking diftance will be touud 

much greater than before. Laftly, pufh forward the 

two condudtors, the remote one having a wire commu¬ 

nicating with the ground, till they are a fmall matter 

without the ftriking diftance ; and, leaving them in this 

fituatiun, take any little condudting body, fuch as a 

brafs ball fixed on the end of a glafs rod, and pafs it 

brifkly through between the globe and the neareft coil- 

dudor, or through betw een the two conductors, taking 

care that it touch neither of them in the paffage. It 

will be feen that, however fwift the paffage is made, 

there will be a difeharge through all the four bodies. 

The inference from this is obvious and deinonftrative. 

A very remarkable iuftance of this fad was feen ;.t 

the chapel in Tottenham Court Road. London. A 

man going into the chapel by the eaft door, was killed 

by the thunder, which came down from the little he 11- 

houfe, along the hell-wire, and the rod of the cloc* 

pendulum, from the end of which it leaped to force iron 

work above the door, and from thence, irom nail to 

nail, till it reached the man’s head. 
This interruption of condud, which is almoft una¬ 

voidable in the conilrudion of any building, is the cauie 

of moft of the accidents that are recorded ; for when 

the ends of thofc communicating condndors are inclo- 

fed in materials of lefs conducting power, the eledricity, 

in making its way to the next in a very denfe lute, ne¬ 

ver fails to explode every thing which can be converted 

into elaftic vapour by heat. There is always a fufti- 

cient quantity of moiflure in the (lone or brickwork for 

this purpofe ; and moft vegetable fubftances contain 

moiflure or other ex pari fible matter. The Hone, brick, 

or timber, is burft, and thrown to a confiderable diftance; 

or if kept together by a weight of wall, the wall is 

fhattered. It is worth remarking, that although no 

force whatever feems able to prevent this exploiion, the 

quantity of matter exploded is extremely fmall ; for the 

llones are never thrown to a greater diftance than they 

would have been by two or three grains of gunpowder 

properly confined. 
All 
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All thefe accidents will be prevented by giving a fuf- 

ficient uninterrupted conduct; and it is proper to make 

ufe of fucli a conductor, although it may invite many 
difeharges which would not otherwise happen. 80 

long as the conduCtor is fufficient for the purpofe, there 

feems to be 110 doubt of the propriety of this maxim. 

But the molt ferious objection remains. As we are 

certain that thefe conductors, whether rat fed above the 

building or not, will produce difeharges through them 

which otherwife would not have happened, and as we 

are quite uncertain whether the quantity contained in a 

thunder cloud may not greatly exceed what the thun¬ 

der rod can conduCt without being diffipated in fmoke, 

it feems very dangerous thus to invite a Itroke which 

our condn&or may not be able to difeharge. In par¬ 

ticular, it is reafonable to believe that the drat a of 

eleCtrified clouds which come near the earth lofe much 

of their eleCtricity by palling over the lharp points of 

trees, &c. while thofe which are much higher may re¬ 

tain their eleCtricity undiminilhed, and pafs on. May 

it not therefore happen, that our conductor will invite 

a fatal Itroke, which would have gone harmlefs by ? 
The doubt is natural, and it is important. 

Let us fuppofe a very extenfive and highly eleCtri- 

Aed cloud, in a pofitive date, to come within fuch a di¬ 

ftance from a building as juft not to Jlrike it, if un¬ 

provided with a couduCtor, but which will molt cer¬ 

tainly ftrike the fame building furniihed with a con¬ 

ductor ; and let the eleCtricity be fo great that the 

conductor fhall be diflip ate d in fmoke before even a 

fmall part of it is difeharged—What will be the fate of 

the building ? We believe that it will be perfectly 
fiafe. 

However rapid we may fuppofe that motiou by which 

eleCtricity is communicated, it is It ill motion, and time 

elapfes during the propagation. The cloud isd'ifchar- 
ged, not in a very inftant, but in a very Ihort time. 

Fart of the cloud is therefore difeharged, while it ex¬ 

plodes the conductor, and the eleCtricity of the remain¬ 

der is now too weak (by our fuppofition) to Arike the 

building *10 longer furnifhed with a conductor. This 

tnuA be the cafe, however large and powerful the cloud 
may be, and however fmall the conductor. 

But fuppofe that the cloud has come fo near as to 

Arike the building unprovided with a conductor. Then 

as much will be difeharged through the building as it 

can conduCt ; and if the quantity he too great, the 

building will be deltroyed ; but let a condn&or (tho* 

infuflicient) be added. The difeharge will be made 

through it as long as it lalls, and the remainder only 

will be difeharged through the houfe, furely with much 
lefs danger than before. 

The truth of thefe conclufions from theory is fully 

verified by fad. When the church of Newbury in New 

England was Aruck by lightning in 1755, a bell wire, 

no bigger than a knitting needle, conducted the thun¬ 

der with perfed fafety to the building as far down the 

fteeple as the wire reached, though the flroke was fo 

great that the wire had been exploded, and no part of 

it remained, but only a mark along the wall occafioned 

by its imoke. From the termination of the wire to the 

ground the fteeple was exceedingly (battered, and (tones 
ot great weight were thrown out from the foundation 

(where they were probably raoifter) to the diftance ©f 
20 and 30 feet. 

] THU 
Another remarkable inftance happened in the furn- Thundfct; 

mer palace at St Peterfbiirg. A Heyduk and a foldier 

of a foot regiment were (landing centinels at the door 

of the jewel-chamber: the Heyduk, with his feimitar 

refting on his arm, was carelefsly leaning 011 the foldier, 

who had his rnufket fhouldered* Buth were (truck 

dovyn with lightning ; and the foldier was killed, his 

left leg fconched, and his fhoes burft. The Heyduk 

had received no damage, but felt himfelf tripped up, as 

if a great dog had run againft him. A narrow (lip of 

gold lace, which wasfewed along the fearn of his jacket 

and pantaloon breeches, reaching to his fhoes, had been 

exploded on the left fide. This feems to have been his 

protection. In all probability, the ftroke came to both 

along the mulket (or perhaps to the Heyduk along the 

fciinitar). The Heyduk had a complete, though in- 

fufficient, conduCtor, and W3S fafe. The foldier had 

not, and was killed. The pu(h felt by the former pro¬ 

bably arofe from the explofion of the lace. 

It feems therefore plain that metalline conductors 

are always a protection ; that advancing them above 

the building, increafes their protection; and that point¬ 

ing them may fometimes enable them to diminifli a 

ftroke, by difeharging part, of the eleCtricity filently. 

Dr Franklin having formed all his notions of thun¬ 

der from his pre-eftabliftied theory, and having feen the 

principal phenomena fo conformable to it, w^as natu¬ 

rally led to expeCt this conformity in cafes which he 

could not eafily examine precifely by experiment. Ac¬ 

cordingly in his firft diflertation, lie affirmed that a 

fine point always difeharges a thunder cloud filently, 

and at a great diftance. The analogous experiments in 

artificial eleCtricity are fo beautiful and fo pcrfpicuous, 

that this confidence in the protecting power of fine 

points is not furprifing : and this confidence was ren¬ 

dered ahnoft complete by a moft fingular cafe which 

fell under his own obfervation. He was awakened one 

night by loud cracks in his ftair-cafe, as if feme perfon 

had been lafhing the wainfeoating with a great liorfe- 

wliip. He thought it fo, and got up in anger to chide the 

idle fool. On looking out at his chamber door, he faw 

that the difttirbance proceeded from eleCtric cxplofions 

at fame interruptions of his conductor. He faw the 

eleCtricity pafs, fometimes in bright fparks, producing 

thofe loud thwfacks, and fometimes in a long continued 

Jtream of denfe white dazzling light as big as his finger, 

illuminating the ftair-cafe like funfhine,and makinga loud 

noife like a cutler’s wheel. Had the cloud (fays he) re¬ 

tained all this till it came within (hiking diftance, the. 

confequences would have been inconceivably dreadful. 

Yet not long after this he found that he had been in a 

miftake ; for the houfe of Mr Watt in Philadelphia, fur¬ 

nifhed with a finely pointed conduCtor, was {truck by 

a teirible clap of thunder, and the point of the con- 

duCtor was melted down about two inches. This is 

perhaps the only inftance on record of a finely-pointed 

conduBor being (truck. The board room at the pow¬ 

der -magazine at Purfleet was indeed (truck, though 

provided with a conduCtor; but the ftroke wras through 

another part of the building. St Peter’s church, Corn- 

hill, has been eight times (truck between 1772 and 

1787; while St Michael’s, in its neighbourhood, and 
much higher, has never bad a ftroke fince 1772, when 

it was furnifhed with an excellent pointed conduftor by' 
Mr Nairne. 3 

Dr 
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Dr Franklin having feen the above exception to hia 

rule, and refle&ed on it, acknowledges that there are 

cafes where a pointed condu&or may be (truck, viz. 

when it ferves as a ttepping (tone, to complete a canal of 

conveyance already near completed. A Jrnall cloud 

may fometimes ferve as a (lepping (tone (like the man 

coming under a lu(Ire) for the eleCtricity to come out 

of a great cloud, and difebarge through the pointed con¬ 

ductor. Whenever it comes to the linking didance 

from the condu&or, it will explode at oiice : whereas 

the great cloud itfelf mud have come nearer, and had its 

force gradually diminifhed. It is remarkable that a point, 

employed in this way in artificial eleCtricity, mud be 

brought nearer to another body than a ball need be, 

before it can receive a firoke. The difference is about 

one third of the whole. Nairne found, that a ball one 

nine-tenths inches in diameter, exploded at the didance 

of nine inches, and a point at fix inches didance. 
We mud alfo obferve that a pointed conductor can 

have no advantage over a blunt one in the cafe of a re¬ 

turning droke ; which is perhaps the mod common of 

any. This depends on another difeharge, which is made 

perhaps at a great diitance. This was molt didinCtJy 

the cafe in the indance mentioned fome time ago, of 

the perfon at Vienna who had a (hock from a thunder 

rod by an explofion far didant. This thunder rod was 

a very fine one, furnifhed with five gilt points 

Still, however, this property of (harp points was great¬ 

ly over-rated by Dr Franklin, and thole who took all 

their notions of electricity from the fimple difeoveries 

of his fagacious mind. Unfortunately Dr Franklin had 

not cultivated mathematical knowledge ; and, ever ea¬ 

ger after difeoverv, and ardent in all his purfuits, his 

wonderful penetration carried him through, and feldom 

allowed him to red long on falfc conclulions. He was 

certainly one of the greated pbifojophers ; and a little e- 

rudition would perhaps have brought him fide by fide 

with Newton. It was referved, however, for Lord C. 

Cavendifh and for YEpinus, to fubjeCt the inveftigatious 

of Franklin to number and meafure. By dudying what 

they have written on the fubjeCt, or even the view which 

we have given of their theory in the article Electri¬ 

city (Suppl.), the reader will be fully convinced, that 

a point has little or no advantage over a ball, with re- 

fpeCt to a thunder cloud which is brought to the thun¬ 

der rod by a bride wind ; although, when it comes (low¬ 

ly up during an almod perfeCt calm, it may difeharge all 

that can be difeharged without a fnap. The condipa- 

tion in a point is indeed very great, but the quantity 

condipated is moderate ; and therefore its aCtion, at any 

confiderable didance, is but trifling. All this is fully 

verified by Dr Wilfon’s judicious experiments in the 

Pantheon. He had a prodigious quantity of electrifi¬ 

ed furface fufpended there, and made a pointed appa¬ 

ratus come to its (triking didance with a motion which 

he could regulate and meafure. And he found that 

with the very moderate velocity of twelve feet in a fe- 

cond, he never failed of procuring a very fmart droke. 

The experiments made in the ufual way by the parti- 

fans of (harp points (for it became a matter of indecent 

party) were numberlefs, and decidedly in their favour. 

The great and jud authority of Dr Franklin, who was 

one of the committee, procured them dill more confi- 

deration, or at lead hindered people from feeing the 

force of Dr Wilfon’s reafoning. It is fomewhat fur-. 
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prifing, that Dr Wilfon, a lover of mathematical learn- Thunder, 

ing, and a good judge, as appears from his publication ' 

of the papers of Mr Robins, did not himfelf tee the full 

force of his own experiments. He had not furely du- 

died either iEpimis or Cavendifh. He indeed frequent¬ 

ly fays, that the date of the eleCtricity in a thunder cloud, 

and in coated glafs, is exceedingly different; and that the 

fird extends its fenfible influence much farther than the 

lad, when both have the fame quantity of electricitv. 

But he feems not to have formed to himfelf any ade¬ 

quate notion of the difference. Had he done this, he 

would have feen that he has difpofed his great electri¬ 

fied furface very improperly. It (hould have been col¬ 

lected much nearer his pointed apparatus, that this 

might, if pofiible, have been within the fphere of at¬ 

traction of every part of bis artificial cloud. He would 

then have found refults, fome of which would have been 

much more favourable to his own general opinion, 

while others would have exhibited the peculiarities of 

the (harp point in a more Ihowy manner than any thing 
we have feen. ^ 

Reafoning from the true theory of coated glafs, we blunder 

(hall learn that, when the glafs is exceedingly thin,.^^^ 

the accumulation of eleCtricity, or the charge, will be ^ " 

exceedingly great ; while the external appearance, or 

apparent energy, of the eleCtricity may be hardly fen¬ 

fible, and will extend to a very fmall didance. Thus, 

a circular plate of coated glafs, iix inches in diameter 

and one-twentieth thick, when eleCtrified fo as to make 

an deCtrometer diverge 50 degrees, contains about 60 

times as much eleCtricity as a brafs plate, of the fame 

diameter, eleCtrified to the fame degree ; and thefe two 

will have the fame influence 011 an eleCtrometer placed 

at a didance from them, and will give a fpark nearly at 

the fame didance. The fpark from the coated glafs 

will be bright, and will give a (hock ; while- that from 

the brafs plate will be trifling. The caufe of the equa¬ 

lity of influence is, that the pofitive eleCtricity of the 

one fide of the coated glafs is almod balanced by the 

negative eleCtricity of the other fide, and the unbalan¬ 

ced part is about -j-^tli of the whole. If^we now take a 

brafs plate of 461 inches in diameter, and electrify it 

to the fame degree with the coated glafs, we ihall find 

that it will require the fame number of turns of the ma¬ 

chine to bring it to this date, or to charge the coated 

glafs. They contain the fame quantity of eleCtricit) ,. 

and the fpark of both will give the fame (hock. But 

this large plate will have a much w ider influence ; a 

perfon coming within ten feet of it will fee his hair bend 

towards it, and feel like a cobweb on his face. ^ 

It may be farther demonflrated that the power of And the 
a point to ab(tra£t the eleCtricity to a given degree from influence of 

the large plate, is vadly fmaller than its power to ab- fharP P01”13 

draCt it to the fame degree from the coated plate. This19 ln 1Q^’ 

is different in the different degrees of the abftraCtion, and 
cannot be expreffed by any one number. 

All thefe confiderations taken together, (hew us that 

the pointed conductor has little advantage over the ball 

in the circumdance above-mentioned. It has, however, 

an advantage, and therefore (hould be employed ; and 

in the cafe of a calm, or very gentle progrefs of the 

thunder cloud, the advantage may be very great. 

Thus we think the queftion decided ; and the only 

remaining confideration is the quantity of metallic con- 

dud that (hould be given. Prudence teaches us not to 

4 T fparc, 
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Thunder fpare, efpecially in very lofty buildings. The condtic- 

II, tor on the dome of St Paul’s in London confifts of four 

* iron (traps, each four inches broad and one half an inch 

33 thick. This condu&or was once made red hot by a 

An extern thunder ftroke. No inflance has been found of a rod 
five and one-half an inch fquare being exploded. The accident 

metalline at Mr Watt*s houfe in Philadelphia is curious. The 
conductor brafs wire which terminated the rod had been ten inches 
is the chief long and one-fourth thick at the bafe, and two one-half 

fecurity. inches were melted. It was unable, therefore, to con¬ 

duct that ftroke when its diameter was lefs than one- 

fixteenth of an inch. 
We recommend lead or copper in preference to iron. 

Iron waftes by ruft, and by exfoliating retains water, 

which may be dangerous by its expanfion. A (trap of 

lead, two inches broad and one-fourth thick, ftapled 

down to the roof or wall with brafs ftaples, fecures us 

from all rifles from negleft. An iron rod, or one faf- 
tened with iron cramps, requires frequent infpedtion, to 

fee that nothing has failed or wafted by ruft. The 

point or points fhould furely be copper. It would be 

very proper to comiedl all the leads of the ridges, gut- 

* ters, and fpouts, with the conductor, by ftraps of lead. 

Th is will greatly extend its protection. 

A great extent of building is not fufficiently fecured 

by one conductor. And a powder magazine fhould have 

fome erected round it at a diftance on mafts. 

Maxims in a Thunder Storm. 

Avoid being under trees—but be near them: do not 

avoid rain. When in a room, avoid the fire-fide, which 

would bring you into the neighbourhood of the higheft 

part of the houfe, viz. the ftaek of chimneys. The bell- 

wire, the grate, the fire irons—are bad neighbours. Nay, 

the foot of the chimney is not a good one, efpecially if 

it has ever caked together by burning (a). Go to 

the middle of the room, and fit down, if not near a 

luftre, or any thing hanging from the ceiling. Avoid 

mirrors, or gilded mouldings. 

Thundek Clouds, in phyliology, are thofe clouds 

which are in a ilate fit for producing lightning and 

thunder. See the preceding article. 

THUS, in fea language, a word ufed by the pilot 

in directing the helmfman or fteerfman to keep the fhip 

in her prefent fituation when failing with a fcant wind, 

fo that fhe may not approach too near the direction of 

the wind, which would fhiver her fails, nor fall to lee¬ 
ward, and run farther out of her courfe. 

TIBERIAS (anc. geog.), the laft town of Gallilee, 

fttuated on the fouth fide of the lake Tiberias; built by 

Herod the Tetrarch, and called Tiberias in honour of 

the Emperor Tiberius; diftant 30 ftadia from Hippus, 

60 from Gadara, and 120 from Scythopolis: whence 

TIL 
it appears to have been at no great diftance from where Tierradej 
the Jordan runs out of the lake. It is a number of ^uego, 
times mentioned by St John the Evangelift. Pliny places t Ili*andfia' 

it on the weft' extremity of the lake, commending the 

falubrity of its hot waters. Jerome fays, the ancient 

name was Chennereth ; which, if true, will account for 

the name of the lake. 

TIERRA del Fuego, feveral iflands at the fouth- 

ern extremity of America. They take their name from 

a volcano on the largeft of them. They are all very 

barren and mountainous; but from vvhat Mr Forfter 

fays, in his Voyage to the South Sea, the climate does 

not appear to be fo rigorous and tempeftuous as it is re¬ 

prefen ted in Anfon’s Voyage. Upon the lower grounds 

and iflands, that were fheltered by the high mountains, 

Mr Forfter found ftvtral forts of trees and plants, and a 

variety of birds. Among the trees was Winter’s bark- 

tree, and a fpecies of arbutus, loaded with red fruit of the 

fize of fmall cherries, which were very well tafted. In 

fome places there is alfo plenty of celery. Among the 

birds was a fpecies of duck, of the fize of a goefe, which 

ran along the fea with amazing velocity, beating the 

water with its wings and feet. It had a grey plumage, 

with a yellow bill and feet, and a few white quill fea¬ 

thers. At the Falkland illands it is called a loggerhead- 

duck. Among the birds are alfo plenty of geefe and 

falcons. The rocks of fome of the iflands are covered 

with large mufcle-fhells, the fifh of which is well-fla¬ 

voured. The natives of this country are fhort in their 

perfons, not exceeding five feet fix inches at moft, their 

heads large, tlieir faces broad, their cheek bones promi¬ 

nent, and their nofes flat. They have little brown eyes, 

without life ; their hair is black and lank, hanging a- 

bout tlieir heads in diforder, and befmeared with train- 

oil. On the chin they have a few draggling fhort hairs 

inftead of a beard. The whole afiemblage of their fea¬ 

tures forms the moft loatlifome picture of mifery to 

which human nature can poflibly be reduced. Thofe 

which Mr Forfter faw had no other clothing than a 

fmall piece of feal-fkin, which hung from their fhoulders 

to the middle of their back, being fattened round the 

neck with a firing : the reft of their body was perfectly 

naked. Their natural colour feems to be an olive brown, 

witli a kind of glofs, rtfembling that of copper ; but 

many of them difguife themfelves with ftreaks of red 

paint, and fometimes, though feldom, with white. Their 

whole character is a ttrange compound of ftupidity, in¬ 

difference, and inactivity. They have no other arms 

than bows and arrows; and tlieir inftruments for'fifh- 

ing are a*kind of fifli-gigs. They live chiefly on feals 

flefli, and like the fat oily part moft. There is no ap¬ 

pearance of any fubordination among them ; and their 

mode of life approaches nearer to that of brutes than 
that of any other nation. 

TILLANDSIA, the large barren wild pine of 

the* 

(a) In the terrible thunder ftroke on Eeven Houfe in Scotland, the two great ftreams of eleCtricitv had ta¬ 

ken the courfe of the vents which had been moft in ufe, but not to get at the iron work, for it had branched 

off from the vents, at a great diftance from the bottom. The chief condudors through the building had been 

various gilded mouldings, gilded leather hangings, gilded fkreens, pidurc frames, and the foil of mirrors. In this 

progrefs the fteps have been fo many, and fo capricious, that no line of prbgrefs can be traced, according to 

any principle. The thunder feems to have eledrified at once the whole of the leaden roof, and, befides^the 
twomiain traces along the vents, to have afterwards darted at every metal thing in its way. The loweft point 

of the track was a leaden water cittern 5 which, however, received no damage : but a thick ftone wall-was. bur ft 
through to get at it* 
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the Weft Indies; a genus of the monogyma order 

longing to the hexandria clafs of plants. It is called 

C'2 rag at u a by Father Plumier, and is a parafitic plant, 

an drought perhaps, in ftrid propriety, to be denomina¬ 

ted an aquatic : for although it is fufpended in the air 

among the branches of lofty trees, to whole boughs it 

is fattened by its numerous roots ; yet it is not indebt¬ 

ed to thofe boughs, like the milletoe and other parafitic 

plants, for nourifiiment, but merely for fupport ; pro¬ 

vident Nature having, in a very extraordinary manner, 

Supplied this with other means to preferve its exiftence : 

For the leaves, which much refemble thofe of the pine¬ 

apple, but are larger, furround this plant in a circular 

manner ; each leaf being terminated near the ftak with 

a hollow bucket, which contains about half a pint of 

water. It is by tliefe numerous fuaall refervoirs ot wa¬ 

ter that the roots, as well as every other part of this 

plant, are Supplied with nourilhment without the help 

of any earth. * The flouriftiing condition of this plant, 

as well as the great growth of fig-trees, upon barren 

rocks, fhews that water is of greater ufe to vegetation 

than earth. 
One contrivance of Nature in this vegetable, fays 

Dr Sloane, is truly admirable. The feed is crowned 

with many long downy threads, not only that it may 

be carried everywhere by the wind, but that by thofe 

threads, when driven through the boughs, it may be 

held faft, and flick to the arms and prominent parts of 

the barks of trees. So loon as it fprouts or germinates, 

although it be on the under part of a bough, its leave* 

and ftalks rife perpendicular or eredt: if they afTumed 

any other dire&ion, the cittern or refervoir juft men¬ 

tioned, made of the hollow leaves, could not hold water, 

which is neceflary to the life and nourifhment of the 

plant. In fcarcity of water this refervoir is ufefnl, not 

to the plant only, but to men, and even to birds and 

all forts of infects, which come thither in troops, and 

feldom go away without refrefliment. 
To the fame purpofe, Dampier, in his voyage to 

Campeachy, relates, “ that the wild pine has leaves that 

will hold a pint and a half or quart of rain-water, which 

refrefhes the leaves, and nourifhes the roots. When we 

find tliefe pines, we flick our knives into the leaves, jull 

above the root ; and the water gufhing out, we catch 

it in our hats, as I myfelf have frequently done, to my 

great relief.” 
TIMiEUS, a Greek hiftorian, the fon of Andro- 

nicus, who was eminent for his riches and excellent 

qualities, was born at Tauromentum in Sicily, and 

flourifhed in the time of Agathocles. He 

ral books, and among the reft an hiftory 

country ; but they are all loft. 
Tim^eus, a famous Pythagorean philofopber, was 

born at Locres in Italy, and lived before Plato. There 

is ftill extant a fmall treatife of his on. Nature and the 

Soul of the World, written in the Doric dialecl. This 

treatife, which is to be found in the works of Plato, 

furnifhed that great philofopher with the fubjedl of his 

treatife intitled Timaus. 
TINNING, the covering or lining of any thing 

with melted tin, or with tin reduced to a very fine leaf. 

Dooking-glafTes are foliated or tinned with thin plates 

of beaten tin, by a procefs deferibed under the title Fo¬ 

liating, EncycL 

wrote feve- 

of his own 

] TIN 
Kettles, Saucepans, and other kitchen utenfils, which 

are ufuallv made of copper, are tinned by the following ~ 

procefs: The Surface to be tinned, if of new copper, 

fhould fir ft be cleaned or Scoured with Salt and Sulphu¬ 

ric acid (vitriolic acid) diluted with water. I his, how¬ 

ever, is not always done ; Some workmen contenting 

themfelves with Scouring it with Sand perfectly dry, or, 

with Scales of iron. Powdered rolin is often ftrewed 

over it ; and when the veflel or utenlil is confiderably 

heated, melted tin is poured into it, ar.d rubbed wita 

flax coiled hard over the iurface to be coated. I his 

tin may be either pure, fuch as that known by the name 

of grain-tin ; or a competition coniiftmg ot two parti 

of tin and one of lead. For very obvious reafons, we 

fhould certainly prefer the pure tin ; but the generality 

of workmen give the preference to the competition, be- 

caufe the Surface coated with it appears more brilliant. 

The tin is not always put into the veflel in a liquid 

ftate ; for tome workmen flrew it in fmall pieces over 

the Surface to be coated, and then heat the veflel till 

the tin melt, when they rub it as formerly. 

In tinning old veflels which have been tinned before, 

the procefs is fomewhat different. In theSe cafes, the 

furface is lirtl Scraped with an inftrument proper for 

the purpofe, or Scoured with the Scales of iron, wliich 

may be always found in a blackfmith’s fhop : it is then 

flrewed over with fal-ammoniac in powder, inftead of 

rofin, or an infufion of fll-ammoniac in Stale urine is 

boiled in it till the urine be evaporated, and it is then tin¬ 

ned with pure tin ; the compofition of tin and lead be¬ 

ing in this cafe never ufed. The tin, while liquid, is 

rubbed into the furface with a piece of fal-ammoniac, 

inftead of a bundle of flax. When iron veflels are to 

be tinned, they are firft cleaned with muriatic acid, af¬ 

ter which the procefs is the fame as in the tinning of 

old copper. 
In the year iy8^, hlr John Poulain of hlortlake, 

Surrey, obtained a patent for the difeovery of a new 

compofition for tinning veflels, efpecially fuch as are 

ufed for culinary purpofes. This compofltion confifts 

of grain-tin one pound, good malleable iron one ounce 

and a half, platinum one drachm. Silver one pennyweight, 

gold three grains : the whole mud be well fufed toge¬ 

ther in a crucible, with one ounce of pounded borax, 

and two ounces of pounded glafs, and then call in fmall 

ingots. The compofition, to be fit for ufe, mull be 

heated and put in a metal rnortar, alfo heated over a 

fire, and well pounded with a heated m.etal peftle ; when 

it is well pounded, make an ingot ofdjt, by putting it 

on the fire in a mould made of iron plate, in which 

mould the compofition mult be well ilirred and let to 

cool; then it is fit for ufe. To apply the compofition, 

firft tin the utenfil or vefTcl with grain-tin and fal am¬ 

moniac, as is ufually done in the common way of tin¬ 

ning ; clean well the tinned part of the metal utenfil or 

veflel, and then apply a coat of the compofition with 

fal ammoniac, as is ufually done in the common way*of 

tinning ; and when the compofition is, well fpread, let 

it cool; then make it a little red-hot in all its parts, to 

neal it, and plunge the metal utenfil or veflel, while yet 

hot, in cold water ; then, with a (harp feraper, ferape 

and rub oft the rough or grumons particles of the com¬ 

pofition applied on the metal utenfil or veflel, and Scour, 

it well with Sand. The fame operation mull be re- 
4 T 2 peated 



TIP [ 700 ] TIP 

Tinning peated for every coat of the compofition that is applied; fubordiuate divinities Patiyan is pleafed. 
Tipra. tw0 coats of the compofition are quite fufficient for cu- n * ’* * ' 

. Iinarv ltton^ln J „ tU* _^ f _• , * ,linary utenffts or veffels, and a thin coat of grain-tin 

may be applied over the laft coat of the compofition, 

to fmooth it. The author adds, that his compofition 

may be employed for covering or plating the furface 

©f all materials made of copper, brafs, iron, and other 

metals qr mixtures of metals, and that it fhould be ap¬ 

plied with a charcoal fire in preference to any other 

fire. All. this may be true, and it may be a very va- 

Juable coating to copper ; but the fcarcity, high price, 

and infufibility of platinum, muft for ever prevent it 

from1 coming into very general ufe.—We think that 

even the Enamelling of Veffels for the Kitchen muft 

be more common. See. that article in this Supple¬ 
ment, 

The following procefs is lefs expenfive, whift the 
coating given by it is exceedingly durable, adds ftrength 

to the copper veffel, and fecures it much longer than 
the common tinning from the a&ion of acids : 

When the veffel has been prepared and cleaned in the 

ufual manner, it muft be roughened on the infide by 

being beat on a rough anvil, in order that the tinning 

may hold better, and be more intimately connected 

with the copper. The procefs of tinning muft then be 

begun with perfe&ly pure grained tin, having an addi¬ 

tion offal ammoniac inftead of the common colophonium 

©r refin. Over this tinning, which muft cover the copper 

in an even and uniform manner throughout, a fecond 

harder coat muft be applied, as the firft forms only a 

tind of medium for conneding the fecond with the 

copper. . For this fecond tinning you employ pure 

grained-tin mixed with zinc in the proportion of two 

to three, which muft be applied alfo with fal ammoniac, 

fmooth and even, fo that the lower ftraturn may be en¬ 

tirely covered with it. This coating, which, by the 

addition of the zinc, becomes pretty hard and folid, is 

then to be hammered with a fmoothing hammer, after 

it has been properly rubbed and fcoured with chalk and 

water ; by which means it becomes more folid and ac¬ 
quires a fmooth com pad furface. 

VefTels and utenfils may be tinned in this manner on 

both Tides. In this cafe, after being expofed to a fuf¬ 

ficient heat, they rnuft be dipped in the fluid tin, by 

which means both Tides will be tinned at the fame 
time. 

As this tinniug is exceedingly durable, aud has a 

beautiful colour, .which it always retains, it may be 

employed for various kinds of metal inflruments and 
vdfels which it may be neceffitry to fecure from rufl. 

1'n\P-LATE, called in Scotland White iron, is a thin 
plate of iron covered with tin, to which it is united by 
chemical affinity. See Chemistry, n° 122. Suppl. 

TIPRA, the name of certain mountainous diflri&s 
to the eaftward of Bengal, inhabited by a people of ve- 

ry fingular manners. As every thing which contributes 
a Tingle fact .to the hiftory of human nature is intereft- 

ing to the philofopher, the reader will be pleafed with 

the following account of the religion, laws, and man- 

nirS ?■* I, Peopk, taken from the 2d volume of the 
Afiatic Refearches. 

, x - this is very 
fimilar to the religious creed of ancient Greece and 1 

Rome, differing only with refped to creation, which, 

in the proper fenfe of the word, the Greeks and Ro¬ 
mans feem not to have admitted. 

If any one of thefe mountaineers, called in the me¬ 

moir Cucis, put another to death, the chief of the 

tribe, or other perfons who bear no relation to the de- 

ceafed, have no concern in punching the murderer ; but 

if the murdered perfon have a brother or other heir, he 

may take blood for blood ; nor has any man w hatever 
a right to prevent or oppofe fuch retaliation. 

When a man is dete&ed in the commiflion of theft 

or other atrocious offence, the chieftain caufes a recom- 

pence to be given to the complainant, and reconciles 

both parties ; but the chief himfelf receives a cuftomary 

fine, and each party gives a feaft of pork or other meat 
to the people of his refpe&ive tribe. 

In ancient times, it was not a cuftom among them to 

cut off the heads of the women whom they found in 

the habitations of their enemies ; but it happened once 

that a woman afked another, why fhe came fo late to 

her bufinefs of fowing grain ? /he anfwered, that her 

hufband was gone to battle, and that the neceflity of' 

preparing food and other things for him had occalioned 

her delay. This anfwer was overheard by a man at 

enmity with her hufband ; and he was filled with re- 

fentment againft her, confidering, that as fhe had pre¬ 

pared food for her hufband for the purpofe of fending 

him to battle againft his tribe, fo, in general, if women 

were not to remain at home, their hufbands could not 

be fupplied with provifion, and confequetttly could not 

make war with advantage. From that time it became 

a conftant pra&ice to cut off the heads of the enemy’s 

women, efpecially if they.happen to be pregnant, and 

therefore confined to their houfes ; and this barbarity 
is carried fo far, that if a Cuci affail the houfe of an 

enemy, and kill a woman with child, fo that he may 

bring, two heads, he acquires honour and celebrity in 
his tribe, as the deftroyer of two foes at once. 

As to the marriages of this wild nation, when a rich 

man has made a contraft of marriage, he gives four or 

five head o { gay a Is (the cattle of the mountains) to the 

rather and mother of the bride, whom he carries to his 

own houfe : Her parents then kill the gayals ; and ha¬ 

ving prepared fermented liquors and boiled rice with 

othei eatables, invite the father, mother, brethren, and 

ie^ ^bridegroom t0 a nuptial entertainment. 
When a man of fmall property is inclined to marry, and 

a mutua agreement is made, a fimilar u^thod is follow¬ 
ed in a lower degree ; and a man may marry any wo¬ 

man except his own mother. If a married couple live 

Tipra. 

.. .. * ..* liiaiiicu cuupic live 
cordially together, and have a fon, the wife Is fixed and 

irremovable ; but if they have no fon, and efpecially 

it they live together on bad terms, the hufband may di- 
voixe his wife, and marry another woman. 

They have no Idea of heaven or hell, the reward of 

good, or the punifhment of bad, aftions; but they pro- 
fefs a belief, that when a perfon dies, a certain fpirit 

comes and feizes his foul, which he carries away ; and 

‘'Though they acknowledge one Creator of the uni- wlmn^tTji *!?• fPiri'Promrif« to give at the inftant 

verfe, to whom they give the name of Pa'tivan thev drarl k fl°J !lIes’ W1 Pound a,ld enjoyed by the 
believe that a deity exifts in every tree thaTthe fun and dead \butffthat lf ™y«°ne fhould take up the corfe and 

tnoon are gods, aid that The fid fT" n°* find the treafure’ > ' 
7 P ttl0lC Ifle food «f ‘his people confifts of elephants, hogs, 

deer. 
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Tirra. deer, and other animals ; of which if they find the car- 
- cafes or limbs in the forefis, they dry them, and eat 

them occafionally. 
When they have refolved on war, they fend fpies, 

before hoflilities are begun, to learn the Rations and 
firength of the enemy, and the condition of the roads ,* 
after which they march in the night, and two or three 
hours before daylight make a fudden afTault with fvvords, 
lances, and arrows : if their enemies are compelled to 
abandon their Ration, the affailants infiantly put to death 
all the males and females, who a’*e left behind, and Rrip 
the houfes of all their furniture ; but fliould their ad- 
verfaries, having gained intelligence of the intended af- 
fault, be refolute enough to meet them in battle, and 
fhould they find themfelves overmatched, they fpeedily 
retreat and quietly return to their own habitations. If 
at any time they fee a Rar very near the moon, they 
fay, “ to-night we fhall undoubtedly be attacked by 
fome enemy and they pafs that night under arms 
with extreme vigilance. They often lie in ambufli in a 
foreR^near the path, where their foes are ufed to pafs 
and repafs, waiting for the enemy with different forts 
of weapons, and killing every man or woman who hap¬ 
pens to pafs by : in this fituation, if a leech, or a worm, 
or a fnake, Riould bite one of them, he bears the pain 
in perfeft filence ; and whoever can bring home the 
head of an enemy, which he has cut off, is fure to be 
diRinguifhed and exalted in his nation. When two 
hoRile tribes appear to have equal force in battle, and 
neither has hopes of putting the other to flight, they 
make a fignal of pacific intentions, and, fending agents 
reciprocally, foon conclude a treaty; after which they 
kill fever al head of gay ah, and feafi on their flefli, cal¬ 
ling on the fun and moon to bear witnefs of the pacifi¬ 
cation : but if one fide, unable to refiR the enemy, be 
thrown into diforder, the vanquifhed tribe is confidered 
as tributary to the vi&ors ; who every year receive 
from them a certain number of gaydlsy wooden difhes, 
weapons, and other acknowledgments of vaffalage. Be¬ 
fore they go to battle, they put a quantity of roafled 
alus (efculent roots like potatoes), and paRe of rice- 
flour, into the hollow of bamboos, and add to them a 
provifion of dry rice with fome leathern bags full of li¬ 
quor : then they affemble, and 'march with fucli cele¬ 
rity, that in one day they perform a journey ordinarily 
made by letter-carriers in three or four days, fince they 
have not the trouble and delay of drefiing vi&uals. 
When they reach the place to be attacked, they fur- 
round it in the night, and at early dawn enter it, put¬ 
ting to death both young and old, women and children, 
except fuch as they choofe to bring away captive : they 
put the heady, which they cut off, into leathern bags ; 
and if the blood of their enemies be on their hands, 
they take care not to wafii it off. When after this 
(laughter they take their own food, they thruR a part 
of what they eat into the mouths of the heads which 
they have brought away, faying to each of them, “ Eat, 
quench thy thirfl, and fatisfy thy appetite ; as thou 
hafl been Rain by my hand, fo may thy kinfmen be flain 
by my kinfmen !” During their journey, they have 
ufually two£ich meals; and every watch, or two watch¬ 
es, they fend intelligence of their proceedings to their 
families. When any one of them fends word that he 
has cut off the head of an enemy, the people of his fa- 
mily, whatever be their age or fcx> exprefs great de- 

light, making caps and ornaments of red and black Tipra. 
ropes ; then filling fome large veffels with fermented li- 1 ’ 
qnors, and decking themfelves with all the trinkets they 
poffefs, they go forth to meet the conqueror, blowing 
large ffiells, and Rriking plates of metal, with other 
rude inflruments of mufic. When both parties are met, 
they fliew extravagant joy, men and women dancing and 
finging together ; and if a married man lias brought an 
enemy’s head, his wife wears a head drefs with gay or¬ 
naments, the hufoand and wife alternately pour ferment¬ 
ed liquor into each other’s mouths, and Rie waffles bis 
bloody hands with the fame liquor which they are' 
drinking. Thus they go revelling, with excefiive mer¬ 
riment, to their place of abode ; and having piled up 
the heads of their enemies in the court-yard of their 
chieftain’s houfe, they fing and dance round the pile ; 
after which they kill fome gaydls and hogs with their 
fpears; and having boiled the fleffi, make a feaR on it, 
and drink the fermented liquor. The richer men of 
this race faRen the heads of their foes on a bamboo, and 
fix it on the graves of their parents, by which a& they 
acquire great reputation. He who brings back the 
head of a llaughtered enemy, receives prefents from thd 
wealthy of cattle and fpirituous liquors ; and if any cap¬ 
tives are brought alive, it is the prerogative of thole 
chieftains, who were not in the campaign, to Rrike off 
the heads of the captives. Their weapons are made 
particular tribes; for fome of them are unable to fabri¬ 
cate infiruments of war. 

In regard to their civil infiitutions; the whole ma¬ 
nagement of their houfehold affairs belongs to the wo¬ 
men ; while the men are employed in clearing forefis/ 
building huts, cultivating land, making war, or hunt- 
ing game and wild beads. Five days (they never rec¬ 
kon by months or years) after the birth of a male child/ 
and three days after that of a female, they entertain4 
their family and kinfmen with boiled rice and ferment¬ 
ed liquor; and the parents of the child partake of the 
feaR. They begin the ceremony with fixing a pole in 
the court-yard ; and then killing a gaydl or a hog with4' 
a lance, they confecrate it to their deity ; after which 
all the party eat the fleffi and drink liquor, clofing the 
day with a dance and with fongs. If any one among 
them be fo deformed, by nature or by accident, as to ! 
be unfit for the propagation of his fpccies, he gives up * 
all thought of keeping houfe, and begs for his fubfiff- 
ence, like a religious mendicant, from door to door, 
continually dancing and finging. When fuch a perfon 
goes to the houfe of a rich and liberal man, the owner 
of the houfe ufually firings together a number of red 
and white Rones, and fixes one end of the firing on a 
long cane, fo that the other end may hang down to the 
ground ; then, paying a kind of fuperfiitious homage to 
the pebbles; he gives alms to the beggar ; after which 
he kills a gaydl and a hog, and fome other quadrupeds, 
and invites his tribe to a feaR: the giver of fuch an en¬ 
tertainment acquires extraordinary fame in the nation, 
and all unite in applauding him with every token of 
honour and reverence. 

When a Cue) dies, all his kinfmen join in killing a 
hog and a gaydl; and, having boiled the meat, pour fome 
liquor into the mouth of the deceafed, round whofe 
body they twifi a piece of cloth by way of lhroud: all 
of them tafie the fame liquor as an offering to his foul; 
and this ceremony they repeat at intervals for feveral 

days. 
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Tirfefias, 3kys. Then they lay the body on a ft?.ge, and kindling 

a fire under it, pierce it with a fpit and dry it; when it 

is perfe£lly dried, they cover it with two or'three folds 

of cloth, and enclofing it in a little cafe within a cheft, 

bury it under ground. All the frtiits and flowers that 

they gather within a year after the burial they fcatter 

on the grave of the deeeafed : but fome bury their dead 

in a different manner ; covering them firft with a (hroud, 

then with a mat of woven reeds* and hanging them on a 

high tree. Some, when the fiefh is decayed, vvafli the 

. bones, and keep them dry in a bovVl, which they open 

on every fudden emergence ; and, fancying themfelves 

at a confutation with the bones, purfue whatever mea- 

fures they think proper ; alleging that they a<5t by the 

command of their departed parents and kindfmen. A 

widow is obliged to remain a whole year near the grave 

of her hufband ; where her family bring her food: if 

fhe die within the year, they mourn for her; if (he live, 

they carry her back to her houfe, where all her rela¬ 

tions are entertained with the ufual feaft of the Cticis. 

If the deeeafed leave three fons, the eldeft and the 

youngeft fhare all his property ; but the middle fon 

takes nothing : if he have no fons, his eftate goes to his 

brothers ; and if he have no brothers, it efeheats to the 

chief of the tribe* 

TIRESIAS, a famous fo6thfayer of antiquity, v/as 

the fon of Everes and the nymph Chariclo. Phere- 

cydes fays, that Minerva being accidentally feen by Ti- 

refias, as fhe was bathing with Chariclo in the fountain 

of Hippocrene, the goddefs was enraged, and declared 

that he fhould fee nothing more : on which he inftantly 

loft: his fight; but afterwards received from the goddefs 

fuperior endowments. Others fay, that Juno (truck 

him (tone-blind for deciding a cafe between Jupiter and 
her, to her diflatisfa&ion ; for which Jupiter gave him 

the faculty of divination : He was the mod celebrated 

prophet in the Grecian annals. UlyfTes is ordered by 
Circe to confult him in the (hades. 

There feek the Theban bard depriv’d of fight, 

Within irradiate with prophetic light. 

But, befides the honour done to him by Homer, 

Sophocles makes him a (ft a venerable and capital part 

in his tragedy of Oedipus. Callimachus aferibes to 

Minerva the gift of his fuperior endowments ; the pre¬ 

eminence of his knowledge is likewife mentioned by 
Tully in his firft book of Divination. And not only 

Tirefias is celebrated by Diodorus Siculus, but his 

daughter Daphne, who, like her father, was gifted with 

a prophetic fpirit, and was appointed prieftefs at Del- 

phos. She wrote many oracles in verfe, from whence 

Homer was reported to have taken feveral lines, which 

he interwove in his poems. As fhe was often feized 

with a divine fury, (he acquired the title of/%/, which 

fignifies u entliufiaft.” She is the firft on whom it was 

bellowed : in aftertimes this denomination was given 

to feveral other females that were fuppofed to be in- 

fpired, and who uttered and wrote their predidions in 
verfe; which verfe being fung, their fun&ion may be 

juftly faid to unite the priefthood with prophecy, poe¬ 
try, and mufic. 

^ or in chronology, the firft Hebrew 
month of the civil year, and the 7th of the ecclefiaftical 

"fig year- h anfvvered to part of our September 

TITHING-Men, are now a kind of petty con- Tkhing- 

ftables, eledled by panflies, and fworn in their offices in Men 

the court leet, and fometimes by juftices of the peace, Tornbue 
Scc. There is frequently a titliing-man in the fame too. 

town with a conftabie, who is, as it were, a deputy to ' ■" • 

execute the office in the conftable’s abfence ; but there 

are fome tilings which a con liable lias power to do, that 

tithing-men and head-boroughs cannot intermeddle with. 

When there is no conftabie of a parifh, his office and 

the authority of a tithing-man feems to be all one under 
another name. 

TITHONUS, ill fabulous hiilory, the Ton of Lao- 

medon king of Trey, 2nd the brother of Priamus; 

was beloved by Aurora, who carried him to Delos, 

thence to Ethiopia, and at laft to heaven, where (he 

prevailed on the Deftinies to beftow upon him the gift 

of immortality ; but forgot to add that of youth, which 

could only render the prefent valuable. At length Ti- 

thonus grew fo old that he was obliged to be rocked 

to deep like an infant; when Aurora, not being able 

to put an end to his mifery by death, transformed him 

into a grafshopper ; which renews its youth by calling 

his (kin, and in its chirping retains the loquacity of old 
age. 

TITLE for orders, in the church of England, is 

an affurance of being employed and maintained as an 

officiating clergyman in fome cathedral or parochial 

church, or other place of Divine worfliip. And, by 

the 3Canon, “ no one is to be ordained but in order 

to be a curate or incumbent, or to have fome minifter’s 

place in fome church, or except he be fellow, condudfc, 

or chaplain, in fome college in one of the univerfities, 

or be mafter of arts of five years (landing, and live there 

at his own cod,” By the fame canon, the bifhop, who 

ordains a clerk without title, is bound to keep him till 
he prefer him to fome ecclefiaftical living. 

TOD of wool, is mentioned in the ftatute 12 Ca¬ 

rol. II. c. 32. as a weight containing 2 (lone, or 2S 
pounds. 

TOMBUCTOO, a large city in North Africa, and 

capital of a kingdom of the fame name. It lias for fome 

years pad been the great objedt of European refearch, 

being one of the principal marts for that extenfive com¬ 

merce which the Moors carry on with the Negroes. 

The hopes of acquiring wealth in this purfuit, and zeal 

for propagating their religion, have filled this extenfive 

city with Moors and Mahomedan converts; the king 

himfelf, and all the chief officers of (late are Moors; 

and they are faid to be more fevere and intolerant in 

their principles than any other of the Mooriffi tribes in 

this part of Africa. Mr Park was informed, by a ve¬ 

nerable old Negro, that when he firft vifited Tombuc- 

too, lie took up his lodging at a fort of public inn, the 

landlord of which, when he conduced him into his hut, 

fpread a mat on the floor, and laid a rope upon it; fay¬ 

ing, “ if you are a Mufiulman, you are my friend, fit 

down ; hut if you are a Kafir, you are my (lave ; and 

with this rope I will lead you to market.” The reigning 

fovereign of Tombudloo, when Mr Park was in Africa, 

was named Abu Abrahima. He was reported to poftefs 

inimenfe riches, and his wives and concubines were faid, 

to be clothed in filk, and the chief officers of (late live, 

in confiderablc fplendour. The whole expence of his go¬ 

vernment is defrayed by a tax upon merchandize, which 
is colle&ed at the gates of the city. 

'•Of 
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Tomfook, Of that city very little is known with accuracy, as 

Tooth-ache jia$ nevcr been vifited by any European. It is the 

larked on the Niger, Honda only excepted ; and pro¬ 

bably contains from 60,000 to 8o,oco inhabitants. In 

fome of the Gazetteers, its houfes are faid to be built 

in the form of bells ; but they are probably fuch build¬ 

ings as thofe of Sego, which fee in this Supplement. 

Tombudoo, according to Major Kennel, is in 160 30' 

N. Lat. and jq 33' E. Long, from Greenwich. 
TOMSOOK, in the language of Bengal, a bond. 

TOOTH-ache, a well known excruciating pain (fee 

Encycl.), for the alleviation, and even the cure of which, 

many fpecifics have been offered to the public. Of one 

of the mod extraordinary of thefe, there is an account, 

in a fmall work publifhed at Florence in 1794, by pro- 

feffor Gerbi, who gives the defeription of an infed, a 

kind of curculio, which, from its property of allaying 

the tooth-ache, has received the epithet of antiodontal- 

gicus, and which is found on a fpecies of thidle, carduus 

jpinojijjunus. The flowers of this thidle, when annly- 

fed, gave the acid of galls> the muriatic acid, oxalat 

of lime, extractive matter, and a very little reiin. On 

the bottom of the calyx, which fupports the flowers, 

there are often found excrefeences like the gall nut, 

which are at flrft fpheroidal, afterwards cylindric, and 

at length affuine the figure of two hemifpheres: they 

conhd of the like component parts with the flowers, 

but contain more refin, and far more oxalat of limey 

as the gall apple of the oak, according to the experi¬ 

ments of M. Branchi, which are here mentioned, con¬ 

tains more of the acid of galls than the bark and other 

parts of the oak, in which he could difeover no fulphu- 

ric acid. The infed, according to the author’s obfer- 

valions, eats not only the parenchyma, but alfo the vef- 

fels and fibres of the leaves. The egg, before the worm 

makes its appearance, is nonrifhed by the fap of the 

plant, and of the above excrefeences, in which it rehdes, 

by means of the attradive power that the egg pofiefTes 

for certain vegetable juices and fubdances. The ex¬ 

crefeences ariie by the accumulation of a folid fub- 

dance, which is precipitated from the notirifhing juices 

of the thidle, diminifhed by nourifhing the egg and the 

worm. This infed, the eggs of which are depofited 

in thefe, excrefeences, is, together with the curculio of 

the centuary, a new fpecies. It is of a longifh figure ; 

covered below with fhort yellow hair, and above with 

golden yellow velvety fpots. Its corflet is variegated with 

fpecks ; and the covering of its wings with fpecks and- 

dripes. It has a fhort probofeis, and (hews fome like- 

nefs to the curculio villofus of Geoffroy. Its larva re- 

prefents a fort of ichneumon. By chemical analyfis it 

exhibits fome traces of common fait; by didillation with 

a drong dry heat, fome volatile lixivious falts ; and it 

contains, befides thefe, fome gelatinous, and a little fe- 

baceous and flimy extradive matter. If about a dozen 

or fifteen of thefe infeds, when in-the date of larva, or 

even when come to perfedion, be hruifed and rubbed 

'flowly between the foreTmger and the thumb, until they 

have lod their moidure, and if the painful tooth, where 

it is hollow, be touched with that finger, the pain 

ceafes, fometimes indantaneoufly. This power or pro- 

'perty the finger will retain for a year, even though it 

♦be often wafhed and ufed. A piece of fliamoy leather 

will ferve equally well with the finger. Of 629 expe¬ 

riments, 401 were attended with complete fuccefs. In 

two of thefe cafes, the hollow teeth arofe from fome Tooth-ache 

fault in the juices : in the red they were merely local. rp0[!e]jj 

If the gums are inflamed, the remedy is of no avail. - j 

To the truth of this tale the reader will give what 

credit he pleafes ; but it is furely very difficult to be¬ 

lieve, that a living finger, continually perfpiring, can 

retain for a year the moidure imbibed from this in- 

fed. But it feems there are other infeds which have 

the property of curing the tooth ache ; fuch as the ca- 

rabus chryfocephalus of Roffi; the carabus ferrugineus of 

Fabricius ; the cocchtella ftptempunflata (the lady bird) \ 

the chryfomela populi, and the chryfomeJa fanguinolenla. 

It would appear, therefore, that this property belongs 

to various kinds of the coleoptera. 

The idea of thefe infeds being endowed with the 

property of curing the tooth-ache is not confined to 

Italy ; for Dr Hirfcli, dentifl to the court of Weimar, 

afferts (Eerkundiger, September 24, 1798) that he em¬ 

ployed them with the happied efted, except in fome 

cafes where his patients were females. He fays, that 

he took that fmall infed, found commonly among corn, 

ceccinella feptem punflata> and bruifed it between his 

fingers, He then rubbed the fingers with which he 

had bruifed it, till they became warm at the points, 

and touched with them the nnfound parts of the gums, 

as well as the difeafed tooth. Div Hirfcli adds, that he 

made the fame experiment a few days after with equal 

fuccefs, though lie had not bruifed a new infed with 

his fingers. He feems to think that, to infure the effi¬ 

cacy of the procefs, the infed fhould be alive ; bccaufe, 

when dead, its internal parts, in which he prefumes the 

virtue chiefly refides, become dried up, leaving only the 

wings and an empty (hell ; and therefore propofes to 

phyiieians to turn their attention to the finding out of 

fome method for preferving the virtue of the infed, fo 

that its cihcacy may be in full vigour throughout the 

year. 
Befides thefe beetles, charcoal has been recommend¬ 

ed as an anodyne in the tooth-ache ; but whether it o- 

perates merely by filling the hollow of the tooth, and 

thereby preventing the accefs of atmofpherie air to the 

nerve, or by any of its lingular and hitherto unknown 

qualities, feems not to have been well afeertained. 
TOR, a town of Alia, in Arabia Petraea, feated on 

the Red Sea, with a good harbour, defended by a caftle. 

There is a handfome Greek convent, in whofe garden 

are fountains of bitter water, which they pretend are 

thofe rendered fweet by Mofes, by throwing a piece of 

wood into them. Some think that this town is the an¬ 

cient Elana. E. Long. 31. 29. N. Lat. 28. o. 

TORELLI (Jofeph), was horn at Verona on the 

4th of November 1721. His father Lucas Torelli, who^ 

was a merchant, dying when young Torelli was but an 

infant, he was left entirely to the care of his mother 

Antonia Albertini, a Venetian lady of an excellent cha- 

rader. After receiving the flrfl; rudiments of learning, 

he was placed under the Ballerini, who, obierving the 

genius of the boy', prevailed upon his mother to fend 

him to complete his education at Patavia. Here lie fpent 

four years entirely devoted to fludy, all his other paf- 

flons being abforbed by his third for knowledge. 

The unfuilied innocence of his life, and the prudence 

and gravity of his condud, foon attiading the atten¬ 

tion of his maflers, they not only commended him with 

eagernefs, but performed to him the part of parents, 
converfed 
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converfed with him familiarly about their refpe<5live 
fciences, and read over to him privately the le&ures 

which they had to deliver. This was the cafe particu¬ 

larly with Hercules Dondinus, under whom Torelli ftu- 

died jurisprudence. But he by no means confined him- 

felf to that Science alone. The knowledge which he 

acquired was So general, that upon whatever fubjeft the 

conversation happened to turn, be delivered his Senti¬ 

ments upon it in Such a maimer that one would have 

thought he had beltowed upon it his whole attention. 

After receiving the degree of Do&or, he returned 

home to the enjoyment of a confiderable fortune; which 
putting it into his power to choofe his own mode of 

living, he determined to devote himfelf entirely to lite¬ 

rary purfuits. He refolved, however, not to cultivate 
one particular branch to the exclufion of every other, 

but to make himfelf mailer of one thing after another, 

as his humour inclined him; and he was particularly at- 

tentive to lay an accurate and Solid foundation. Tho* 

he declined praftifing as a lawyer, he did not, on that 

account, relinquilh the lludy of law. The Hebrew, 
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Greek, Latin, and Italian languages, occupied much of rior to the Greeks^n mathematil^ 
his time. His objea was to underftand accurately the lananiatre WOQ nf nP/'P f- t r /■! f __ nr- his time. His objedl was to underftand accurately the 
two firft, and to be able to write and fpeak the two 

laft with propriety and elegance. Befides thef'e langua¬ 
ges, he learned French, Spanifh, and Engliili. On the 

laft, in particular, he bellowed uncommon pains ; for he 

•was peculiarly attached to the Britilh nation, and to Bri- 

tilh writers, whom he perufed with the greateft atten- 

tion ; not merely, to acquire the language, but to im¬ 
bibe alfo that force 3nd loftinefs of fentiment for which 

t ey are fo remarkable. Nay, he even began an Italian 
tranflation of Paradife Loft. 

He likewife made himfelf acquainted with ethics, 

metaphyfics, and polemical divinity ; to which laft fub- 

J . tie was ln<luced to pay attention by the cuftom of 
his country. With ancient hiftory he was very fami¬ 

liarly acquainted, calling in to his affiftance, while en¬ 

gaged in that ftudy, the aids of chronology, geography, 

and cnticifm. This laft art, indeed, by means of which 

their company when they examined the curioliti’es of Tore!« 
the city. >_^ 

But thefe purfuits he confidered merely as amufe- 

ments ; mathematics and the belles lettres were his l'eri- 

ous ftudies. Thefe ftudies are, in general, confidered 

as incompatible ; but Torelli was one of the few who 

could combine the gravity of the mathematician with 
the amenity of the mufes and graces, and who handle 

the compafs and the ple&rum with equal (kill. Of his 

progrefs in mathematics, feveral of his treatifes, and 

efpecially his edition of Archimedes, published fince his 

death by the univerfity of Oxford, are fufficient proofs. 

Nor was his progrefs in the more pleafmg parts of lite¬ 

rature lefs dillinguifhed. In both thefe ftudies he was 

partial "to the ancients, and was particularly hoftile to 

the poetry and the literary innovations of the French. 

Nothing could be purer or more elegant than his La¬ 
tin ftyle, which he had acquired at the expence of much 

time and labour. His Latin tranflation of Archimedes 

is a fufficient proof of this, and is indeed really won¬ 

derful, if we confider that the Romans, being far infe- 

language was of neceffity deftitute of many neceffary 

words and phrafes. He wrote the Italian language 

with the claffic elegance of the 14th and rjtli centu¬ 

ries. Witnefs his different works in that language, botli 
in profe and verfe. He tranflated the whole of aEfop’s 

Fables into Latin, and Theocritus, the Epitbalamium of 

Catullus,, and the comedy of Plautus, called Pfeudolus, 

into Italian verfe. The two firft books of the jEneid 

were alfo tranflated by him with fuch exadlnefs, and fo 

much in the ftyle of the original, that they may well 
pals for the work of Virgil himfelf. 

His life, like his ftudies, was drawn after the model 

of the ancient fages. Frugal, temperate, modeft, he 

exhibited a (Inking contrail to the luxurious manners 

ot his age. In religion he adhered Hi iftly, though not 

(uperftitioufly, to the opinions of his anceftors. He 

was firm to his refolutions, but not focdiffily obftinate « 

what is counterfeit may b^’diS^fted^^hat h Z U ^ "" ,°f 'I™* that hi, probity 
genuine, what is interpolated from what is uncorruDt her" 7^ rCr??1"cf .inv,°kte, even though there had 
Pd. r ■ .Vs. uncoriupt. been no law to bind him to juftfee. He never married. - - —r——~ *i'J*1* vvlicit 15 uncurrupt 
ed and what is excellent from what is faulty, he ear¬ 

ned about with him as his counfellor and his guide up¬ 
on alt occasions. ° r 

The theory of mvfic he (ludied with attention, pre- 

lernng thofe powerful airs which make their way into 

the foul, and roufe the paffions at the pleafure of the 

mufician. His knowledge of pi cl ur as was held in high 
eftimation by the artifts themfelves, who were accullom- 
etl to alk his opinion concerning the fidelity of the de- 

3’ the harm°ny of colours, the value of the pidure, 
and the name of the painter. He himfelf had a collec! 

tion not remarkably fplendid indeed, but exceedingly 

well chofen ArchrtcBure he (ludied with dill greater 

j j S'mfelf familiarly w„h col,,,, 

/,lgraV,nSS’ ant’ftue veffels, and monuments 

vedaf vre 3 ^onLumeLntal Option, -ere engra- 

coteaJwvwf hC-had n0t C1.ther compofed or 
was fo intimat the an!1<imtles of hls own country he 

aence who vif/rf\7uainte^’ t^lat every perfon of emi- 
aence, who vifited Verona, took care to have him in 

-i-i ‘11 . ... J- lllcll 11CU, 

that he might have leifure to devote himfelf, with lefs 

interruption to his favourite ftudies. Every one rea¬ 

dily found admiffion to him, and no mail left him with¬ 

out being both pleafed and inftrufted j fuch was the 

weetnefs of his temper, and the readinefs with which 

Ite communicated information. He adhered with great 

conllancy to Ins friendffiips. This was particularly ex. 

emplihed in the cafe of Clemens Sibiliatus, who has fa- 

vonred the world with the life of Torelli. With him 

he kept up the clofeft connection from a fchool-hoy till 

the day of his death. He was peculiarly attached like- 

w.fe to many men of diftinAion, both in Italy and Bri- 

tam. He died m Auguft 178,, i„ the 70th year of his 

The following is a complete lift of his works, his edr- 

Im ”* «* publirtied 

p-1; “ L“cu^ratio Academica, fivi Somnium Jacobi 

fione TW Patavii> '743—2- » Animadver- 

lntert,rnt?ebraiCMmirEXOdi L‘brUm et in Gracum lxx 
lnterpretationem; Verome, 1744__ « De princinc 

Guise mcommodo, ejufquc remedio, Libri duo Colo- 

map . 
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Torpedo, nise Agrippinas, 1744.—4. “DeProbabjli Vitas Morum- 

u—v*- que Regula Colonise, 1747. 5. “ Li due primi Can- 

ti dell7 Iliade (di Scipione MafFei) e li due primi dell’ 

Eneide di Giufeppe Torelli tradotti in verb Italiani 

Verona, 1749.—6. “ Gli ftefli due canti dell7 Eneide ri- 

ftampati fob lo flefio anno per lo defTo Ramanzini.77—7. 

“ Scala de Meriti a capo d’anno Trattato Geometrico ;77 

Verona. 1751.—8. “ De Nihilo Geometrico, lib. 2. ;77 

Verone, 1758. -9. “Lettera intoruo a due paffi del 

Purgatorio di Dante Alighiero ;77 ib. 1760-IO. 

“ Della Denominazione del corrente anno vulgarmente 

detto 1760 in Bologna per Lelio della Volpe.77—if. 

“ II pfcudolo. Comedia, &c. e fi aggiunge la tradu- 

zione d’alctini Idilli di Teocrito e di Mofco ;77 Firenzi, 

1 765. —12 “ Inno a Maria Virgine nella Fedivita del¬ 

la fua Concezione ;77 Verona, 17^6.-13. “Lettera a 

Miladi Vaing-Rveit premeiTa al libro che lia per titalo 

xii. lettere Ingleli, con altra lettera all7autore della fud- 

detta ;’7 Verona, 1767.—14. “ Elegia di Tommafo 

Gray, Poeta Inglete, in un Cimetero Cnmpeftre in verb 

Italiani rimati ;77 Verona, 1767.—15* “ Gtometriea ;’7 

Veronae. 1769.—16. “ Demonllratio antiqui Theore- 

matis de motuum commixtione ;7> Veronae, 1774. —17. 

“ Lettera fupra Dante contro il Signor di Voltaire ;77 

Verona, 1781.—18. “ Poemetto di Catullo fu le Noz- 

ze di Peleo e Tetite, ed un Epitalamio deilo flefio ;77 

1781.—19. “ CEfopi Fabulae.77—2C. “Teocrito tra- 

dotto, in verb Tofcani.77—21. “ Elementi d7Euclide 

tradotti nell idioma Italiano.77-22. “ JElementorum 

Profpedivae, libri duo.77 
TORPEDO, or Cramp fish, has been deferibed 

under the generic title Raja ; and an attempt made to 

explain its eledrical phenomena in the article Elec¬ 

tricity, n° 258, &c. (Both thefe articles are in the 

Encyclopedia). From fome late difeoveries, however, 

of Volta and others, the (hock given by the torpedo ap¬ 

pears much more analogous to the block of Galva¬ 

nism than to that of common eledricity ; and even the 

eledrical organs of the fifh feem to refemble the appa¬ 

ratus with which thofe difeoveries in galvanifm were 

made. 
In the 63d volume of the Pliilofophical Tranfadions, 

Mr Hunter deferibes the eledric organ of the torpedo 

as conbfling of a number of columns, varying in their 

length from an inch and a half to a quarter of an inch, 

with diameters about two-tenths of an inch. The num¬ 

ber of columns in each organ of the torpedo which he 

prefented to the Royal Society was about 470 ; but in 

a very large torpedo which he difleded, the number of 

columns in one organ was 1182. Thefe columns were 

compofed of films parallel to the bafe of each ; and the 

diflance between each partition of the columns was 

T^th of an inch. From thefe fads, the reader will 

find the anomalies of torpedinal eledricity (fuppobng it 

the fame with common eledricity) accounted for in a 

very ingenious and philofophical manner by Mr Nichol- 

fon, at p. 358 of the firft volume of his valuable Jour¬ 

nal. We pafs on, however, to point out the refemblance 

between it and the lately difeovered phenomena in gal¬ 

vanifm. 
Take any number of plates of copper, or, which is 
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better, of filver, and an equal number of tin, or, which Torpedo, 

is much better, of zinc, and a like number oT difc6, or —v— 

pieces of card, or leather, or cloth (a), or any porous 

fubflance capable of retaining moidure. Let thefe lad 

be foaked in pure water, or, which is better, fait and 

water, or alkaline levs. The filver or copper may be 

pieces of money. Build lip a pile of thefe pieces ; 

namely, a piece of filver, a piece of zinc, and a piece 

of wet card : then another piece of filver, a piece of 

zinc, and a piece of wet card: and fo forth, in the fame 

order (or any other order, provided the pieces fuceeed 

each other in their turn), till the whole number intend¬ 

ed to be made ufe of is budded up. The indrument is 
then completed. 

I11 this date it will afford a perpetual current of the 

galvanic influence through any condudorcommunicating 

between its upper and lower plates ; and if this con- 

dudor be an animal, it will receive an electrical fhock 

as often as the touch is made, by which the circuit is 

completed. Thus if one hand be applied to the lower 

plate, and the other to the upper, the operator will re¬ 

ceive a fhock, and that as often as he pleafes to lift his 

finger and put it down again. 

This fhock refembles the weak charge of a battery of 

immenfe furface ; and its intenfity is fo low that it can¬ 

not make its way through the dry fkin. It is there¬ 

fore necefiary that a large furface of each hand fhould 

be well wetted, and a piece of metal be grafped in each*- 

in order to make the touch ; or elfe that the two extre¬ 

mities of the pile fhould communicate with feparate vef- 

fels of water, in which the hands may be plunged. 

The commotion is dronger the more numerous the 

pieces. Twenty pieces will give a fhock in the arms, 

if the above precautions be attended to. One hundred 

pieces may be felt to the fhoulders. The current ads 

on the animal fydem while the circuit is complete, as 

well as during the indant of commotion, and the adlion 

is abominably painful at any place where the Hein is 
broken. 

It is efiential to the fuccefs of the experiment, that 

the contiguous furfaces of the metallic plates be per- 

fedly dry during its whole continuance ; for the intro¬ 

duction of water or any liquid immediately deftroys 

the energy of the pile. It is necefiary that one of the 

metals employed fhould be much mere eafily oxidated 

than the other, and that the liquid with which the card or 

cloth is moidened fhould be capable of oxidating it. 

Hepce when zinc and filver are ufed, the pile does not 

ad if the cloth be moidened with newly boiled didd¬ 

led water ; and it foon ceafes to ad if it be covered 

with a receiver arid feparated from the external air. 

The Galvanic pile not only gives fhocks to animal 

bodies, but it exhibits all the phenomena of common elec¬ 

tricity. A vifible fpark is emitted on completing the 

broken circle, metals are eafily made red-hot and fet on 

fire by it; and Van Marum afeertained that it charges 

a battery, however large, to its own intenfity in an in¬ 

dant. Now, as it pofiefles exadly the properties of 

eledricity and no other properties, it can fcarcely be 

doubted that the fluid which circulates in the Galvanic 

pile is common eledricity. To explain the caule of the 

4 U" current 

--1- 

(a) Woollen or linen cloth appears to be more durable, and more fpeedily foaked, than card. 
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Torpedo, current indeed may bea difficult talk : and hitherto it 

tuuft be acknowledged, that no explanation lias been 

offered that is perfectly fatlsfaftory. But this is no 

reafon for denying the identity of Galvanifm and elec¬ 

tricity ; and accordingly, this identity feems now ad¬ 

mitted by all thofe philofophers who have given them- 

felves the trouble to repeat the experiments. 
Though Mr Volta’s celebrated experiments have not 

removed all uncertainty, and though he has drawn bis 

confequences too far, they muff certainly be confidered 

as a very important Hep towards a theory of the Gal¬ 
vanic pile. Thefe experiments are in fubflance as fol¬ 

lows : If two different metals, infnlated, and having on¬ 

ly their natural quantity of eleftricity, are brought in¬ 

to contaft, they affume, when again feparated, diffe¬ 

rent eledtric ftates ; the one is pofitivc and the other ne¬ 

gative. This difference, which in each cent aft is very 

fmall, becomes, when fucceffively accumulated by 

means of an eleftrical condenfer, fufficiently ffrong to 

feparate the eleftrometer very fenfibly. The aftion 

does not take place at a diftance, but only upon the 

contaft of the different metals : it exifls as long as the 

contaft continues; but its intenfity is not the fame for 

all metals. It will be fufficient to take for example 

copper and zinc. In their mutual contaft, the copper 

becomes negative and the zinc pofitive. 

After having proved the developement of metallic 

eleftricity, independently of any humid conduftor, Mr 

Volta next introduces fuch conduftors. If we form a 

metallic plate of two portions, the one of zinc, the 
other of copper, by foldering their ends together, and 

taking the zinc between our fingers, touch with the 

copper the upper plate of the condenfer, which is alfo 

of copper, the condenfer becomes negative. This a- 

grees obvioufly with the former experiment. But if, 

on the contrary, we hold the copper in our fingers, and 

touch the upper plate of the condenfer with the zinc, 

upon removing the metals and raifing the upper plate 

of the condenfer, it indicates no eleftricity, notwith- 

flanding the lower plate is connefted with the common 

refervoir in the earth. But as foon as 'we interpofe 

between the zinc and the plate of the condenfer a 

piece of paper moiflened with pure water, or any other 

moift conduftor, the condenfer becomes charged with 

pofitive eleftricity. It becomes alfo charged, but ne¬ 

gatively, when we hold the zinc in our fingers, and 

touch, with the copper, the humid conduftor laid on 
the condenfer. 

Mr Volta thus explains thefe fafts—Metals, and 

probably all other fubftances, exert, as we have juft 

feen, a reciprocal aftion on their refpeftive eleftricities 

at the moment of contaft. When we hold the metal¬ 

lic plate by the copper, a part of its eleftric fluid paf- 

fes into the zinc ; but if this zinc is in immediate con¬ 

taft with the condenfer, which is alfo of copper, the 

condenfer tends with equal force to difeharge its own 

fluid into the zinc, and therefore can receive nothing 

from the zinc; confequently, after the contaft, it mull 
remain in its natural ftate. If, on the contrary, we 

place wet paper between the zinc and the copper of 

the condenfer, the force tending to difplace the elec¬ 
tricity, which exifts only upon the contaft of the two 

metals, is now deftroyea; the water, which appears to 
poffefs this property, but in a very weak degree, with 

regard to the metallic fubftances, very little impedes 
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the tranfmiffion of the fluid of the zinc to the conden- Torpedo*, 

fer, and the condenfer is at liberty to become pofitive- v—nr—^ 

ly charged. Finally, when we touch the condenfer 
with the end which is of copper, the interpolition of 

the wet paper, of which the proper aftion is very weak, 

does not prevent the tranfition of a part of the pofi¬ 

tive eleftricity of the condenfer into the plate of zinc : 

fo that after feparation, the condenfer is found to be 

charged negatively. 
From this theory, Mr Volta finds no difficulty in 

explaining the pile. For the fake of fimplicity, we 

will fuppofe it to be infnlated, and we will represent by 

unity the etfeefs of the eleftricity of a piece of zinc 

above that of a piece of copper in immediate contaft 

with it. 
If the pile is compofed but of two pieces, the lower 

one of copper, the upper one of zinc, the eleftric 

ftate of the firft will be represented by —and that 

of the fecond by +-J* If wre add a third piece, which 
muft be of copper, we mud feparate it, ip order that 

the fluid may be difplaced, by wet pafteboard, from 

the piece of zinc below it ; and in this cafe it will 

acquire the fame ftate of eleftricity with the zinc ; at 

leaft neglefting the proper aftion of the water, which 

appears to be very feeble, and alfo the flight degree of 

refiftance which the water may oppofe to the commu¬ 

nication as ari imperfeft conduftor of eleftricity. 'I he 

apparatus being infulated, the excefs of the upper 

piece can only be acquired at the expence of the lower 

piece of copper : and, in this cafe, the charges of the 

refpeftive pieces w ill be different from the former ex¬ 

periment. The lower piece of copper will be «—\\ the 

piece of zinc, which is in immediate contaft with it 

— t, or-f; and the upper piece of copper, fepa¬ 

rated from the zinc by wet pafteboard, will have the 

fame charge, that is+ j » fo that the negative charge 

of the lower piece will be equal to the fum of the po¬ 

fitive charges of the two others, the wdiole quantity 

being the fame as in the natural ftate. 

If on this pile we place another piece of zinc, this 

piece will demand a greater quantity of eleftricity by 

unity than the copper on w’hicli it i£ placed : but Jince 

this excefs can only be obtained at the expence of the 

pieces below, the pile being infnlated, wrc (hall have, 

For the lower piece of copper, — I 

For the fecond piece, w hich is of zinc, o 

that is, it will be neutral. 

For the third piece, which is of copper, fepa¬ 

rated from the fecond piece by wret pafteboard o 

For the upper piece, which is of zinc, and in 

contaft wuth the third, + 1 

By purfuing the fame mode of reafoning, we may 

find the eleftrical ftate of each piece of the pile, fup- 

pofing it infulated and formed of any given number of 

pieces ; the quantities of eleftricity will increafe at each* 

ftep, from the bafe to the fummit of the pile, in an 

arithmetical progreffion, of which the fum will va- 
niffi. 

Suppofing, for the fake of fimplicity, the number 

of conllituent parts to be even, wre may difeover, by a- 

very eafy calculation, that the piece of copper, which 

is the firll, and the piece of zinc, which is the laft of 

the pile, muft be equally eleftrified, the one pofitively, 

the other negatively ; and the fame will be true of any 

pieces taken at equal diftances from the extremities of 
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Torpedo, the pile. Between the pofitive and the negative flates, 

V““ the electricity will vanifh; and there will always be two 

pieces, one of zinc, the other of copper, which will be 

in the natural ftate. They will be in the middle of the 

pile, as has already been fhown in the example of four 

pieces. 
Let us now make a communication between the 

lower part of the pile and the earth : it is evident, that 

then the lower piece of copper, which is negatively 

electrified, will tend to abforb from the ground what it 

has loll ; but its electrical ftate cannot change, unlds 

that of the fuperior pieces be alfo varied, ft nee the dif¬ 

ference of the pieces mult always be the fame in the 

ftate of equilibrium Therefore all the negative quan¬ 

tities of the lower half of the pile mult be neutra- 

!ifed at the expence of the common refervoir ; and in 

this cafe, the loweft piece, which is of copper, will have 

the electricity of the earth, which we call o. The fe- 

cond piece, which is of zinc, and in immediate con- 

tad with the fir ft, will have + f. The third, which is 

of copper, and feparated from the zinc below it by 

wet paftehoard, will alfo have 4- l- fourth, 
which is of zinc, and in immediate contait with the 

third, will have ~f 2. And in the fame manner the 

eleAricity of the different elements will continue to in¬ 

crease 111 arithmetical progreflion. 
If we then touch, with our hands, the two extre¬ 

mities of the pile, thefe excefies of elc&ricity will be 

difeharged through our bodies into the common refer¬ 

voir, -and will produce a fhock fo much the more fen- 

fible, as the lofs is quickly repaired from the earth, and 

an eleClrical current is formed, of which the rapidity is 

greater within the pile than within the, animal body, 

which is an imperfeCt conductor ; fo that the internal 

parts of the pile are at liberty to refume a degree of 

tenfton approaching to that which they had when in 

the ftate of equilibrium. The communication with the 

earth being flill preferved, if we bring the fummit of 

the pile into contaCt with the upper plate of a conden- 

fer, of which the lower is connected with the ground, 

the eleCtricity, which was accumulated at the fummit 

with a very flight degree of tenfton, will pafs into the 

condenfer, where the tenfion may be confidered as evan- 

efeent; but the pile not being infulated, this lofs will 

be repaired from the earth : the new portions of elec¬ 

tricity recovered by the upper part of the pile will 

pafs into the condenfer like the preceding, and will at 

lalt be fo accumulated there, that when we remove the 

plate of the condenfer, we may find in it very evident 

marks of eleClricity, and we may even take fparks 

from it. 
Such is Mr Volta’s theory ; but the experiments of 

Mr Davy are fufficrent to demonftrate that the ideas of 

this celebrated eleitriciau require fome modification. 

His theory muff at leaft be extended to the imperfeCt 

conductors as well as the metals. Mr Davy has fhewn 

that two kinds of galvanic circles may be formed. 

The firfl is compofed of two different metallic fub- 

(tances, or one metallic fubftance and charcoal, and a 

peculiar fluid. The fecond is compofed by two diffe¬ 

rent fluids and one metallic fubftance. 

The following table of fome circles of the firfl kind, 

in which the different fubftances are arranged accord- Tcrp 

fng to the order of their known galvanic powers, will 

fhow how intimately chemical agencies are related to 

the production of galvanifm. 

Table of fome Galvanic Circles. Compofed of two per- 

fed Conductors and one imperfect Conductor. 

Zinc. With gold, charcoal, | j Solutions 01 ml nc 
to 
XJ XJ 

filver,copper, tin, I acid in water, of 
<J j 'J iron, mercury. <! J muriatic acid and 

C2 Iron. 
5 

. . . gold, charcoal, 43 ! i fuiphuric acid&c. 
<3 1 ; Water holding in 

XJ 
u <—1 

15 
13 filver,copper, tin, 

JU Tin. XJ . . gold, filver,char bJcM folutfon oxygen, 

,\5 
xj 
cs coal. •5 [ j atmofplieric air, 

73 Lead 73 . . . gold, filver. 70 | J &c. 
0 Cop. 

X 
0 . . . gold, filver. £ ‘ \ Solution of nitrate 

V 
‘T f of Tilver and mer- 

M
e

 

3 ^ cury. Nitric acid, 

l J acetous acid. 

Silv. . . . gold. j Nitric acid. 

The moft'adtive Angle circles of the fecond order are 

thofe in which the two imperfect conductors are capa¬ 

ble of exerting different chemical agencies 011 the per¬ 

fect conductor, at the fame time that they are pofTef- 

feJ of power of aCtion on each other. But even cir¬ 

cles in which only one of the fluid parts is decompo- 

fable by the folid, are poftefred of power of aCtion. Thus 

copper, filver, or lead, acts very powerfully when con¬ 

nected in the proper order with iolutions of alkaline ful- 

phurets and of nitrous acid ; both of which fluids are 

poflefled of diftinCt chemical agencies upon them. And 

copper or filver aCts, though with lefs intenftty, when 

water, or a fluid which they are incapable of decom- 

poftng, is fubftituted for one of the chemical agents. 

The following table contains fome powerful galvanic 

combinations of the fecond order, arranged according 

to the intenftty of their aCtion. 

Table of fome Galvanic Circles. Compofed of two im¬ 

perfect Conductors and one perfect Conductor. 

3 

“9 
o W 
O 

gS 1n 

Cop. 5 Solutions of alkaline O 

Silv. 3 iulphurets, capable 
-0 

VS 

Lead 
a 
0 of ailing on the firfl 0 

'Tin. three metals but not 0 

Iron. u 011 the laft three. u 

Zinc- 
XJ 

a 
p- 

5 

Solutions of nitrous 

acid, oxygenated 

muriatic acid, &c. 

capable of aCting 

on all the metals. 

Meffrs Nicholfon and Carlifle conftruCted an appara¬ 

tus fimilar to that of Volta, which gave them a fhock 

as before deferibed, and a very vacute fenfation when¬ 

ever the fkin was broken. Very early in the courfe of 

this experiment, the contacts being made fure by pla¬ 

cing a drop of water upon the upper plate, Mr Carlifle 

obferved a difengagement of gas round the touching 

wire. This gas, though very minute in quantity, evi¬ 

dently feemed to have the fmell afforded by hydrogen 

when the wire of communication was fteel. This, with 

fome other faCts, led Mr Nicholfon to propofe to break 

the circuit by the fubftitution of a tube of water be- 

4 U 2 tween 
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They therefore iuferted a hrafs wire fpace of one inch and the tenths, fo that the whole ma- Torpedo, 

ro corks inferted in a glafs tube of chine contained 60 pair of plates. A plate of zinc and -r— 
filver, each 1.6 inches fquare, well cemented together. 

Torpedo, tween two wires. 

through each of two 
half an inch internal diameter. The tube was filled 

with New River water, and the diftance between the 

points of the wires in the water was one inch and three 
quarters. This compound difcharger was applied fo 

that the external ends of its wire were in contact with 

the two extreme plates of a pile of 36 half crowns, 

with the correfpondent pieces of zinc and pafteboard. 

A fine itream of minute bubbles immediately began to 

flow from the point of the lower wire in the tube 
which communicated with the filver, and the oppofite 

point of the upper wire became tarnifhed, firft deep 

orange and then black. On reverfing the tube, the 

gas came from the other point, which was now lowed; 

while the upper, in its turn, became tarnifhed and black. 

Reverfing the tube again, the phenomena again changed 

their order. In this date the whole was left for two 

hours and a half. The upper wire gradually emitted 

whitifh filmy clouds, which, towards the end of the 

procefs, became of a pea-green colour, and hung in 

perpendicular threads from the extreme half inch of the 

wire, the water being rendered femiopaque by what fell 

off, and in a great part lay, of a pale green on the 

lower furfaee of the tube, which, in this difpofition of 

the apparatus, was inclined about forty degrees to the 

horizon. The lower wire, of three quarters of an inch 

-long, condantly emitted gas, except when another cir¬ 

cuit, or complete wire, was applied to the apparatus ; 

during which time the emiffion of gas was fufpended. 

When this lad mentioned wire was remoVed, the gas 

re-appeared as before, not indantly, but after the lapfe 

of four beats of a half fecond clock danding in the 

room. The product of gas, during the whole two 

hours and a half, was two-thirtieths of a cubic inch. 

It was then mixed with an equal quantity of common 

air, and exploded by the application of a lighted waxed 

thread. 

Thefe experiments were immediately repeated and 

varied by other pbilofophers. Melfrs Cruickfhank, 

Haldane, Davy, Henry, Wolladon, Fouixroy, and 

Vauquelin, are the mod didinguifhed. 

Mr Cruickfhank afcertained, that when the wire 

coming from the zinc end of the pile is plunged into 

infufion of litmus, the infufion becomes red, and an a- 

eid, which appears to be the nitric, is formed ; that 

the wire from the filver end reddens the infufion of 

brazil wood, and of courfe an alkali is formed. This 

alkali has been fuppofed to be fixed ; but in our expe¬ 

riments it was obvioufly ammonia, for the change on 

the infufion of mallows (the colouring matter which we 

ufed) was not permanent. He afcertained alfo, that 

the filver end wire revives metals from their falls, as had 

been previoufly known to happen whenever nafcent hy¬ 

drogen comes in contact with them. He thought al¬ 

fo, that he had afcertained that all liquids containing 
no oxygen are noncondu&ors of galvanifm. 

To avoid the trouble of conftantly repiling the pieces 

of filver and zinc, Mr Cruickfhank conftru&ed a kind 

of trough of baked wood, 26 inches in length. 1.7 

inches deep, and 1.5 inches wide: in the Tides of this 

trough grooves were made oppofite to each other, about 
the tenth of an inch in depth, and fufficiently wide to 

admit one of the plates of zinc and filver when foldered 

together ; three of thefe grooves were made in the 

1. 
were introduced into each of thefe grooves or notches, 

and afterwards cemented into the trough by a compofi- 

tioii of rofin and wax, fo perfedly that no water could 

pafs from one cell to the other, nor between the plates 

of zinc and filver. This circumflance muftbe ftridly at¬ 

tended to, elfe the machine will be extremely imperfed. 

When all the plates were thus fecured in the trough, 

the interfaces or cells formed by the different pairs of 

plates were filled with a folutioii of the muriat of am¬ 

monia, which here fupplied the place of the moiftened 

papers in the pile, hut anfwered the purpofe much bet¬ 

ter. It is hardly necefTary to obferve, that in fixing 

the zinc and filver plates, they mufl be placed regular¬ 

ly, as in the pile, was. alternately zinc and filver, the 

filver plate being always on the fame fide. When a 

communication was made between the firft and laft cell, 

a flroug fhock was felt in the arms, but fomewhat dif¬ 

ferent from that given by the pile, being quicker, lefs 

tremulous, and bearing a greater refemblance to the 

common eledrical fhock. He conflruded two of thefe 

machines, which contained in all ico pair of plates; 

thefe when joined together gave a very ftrong fhock, 

and the fpark could be taken in the day-time at plea- 

fure ; but what furprifed him not a little, was the very 

flender power which they pofTeffed in decompofing wa¬ 

ter: in this refped they were certainly inferior to a pile 

of 30 pair, although fuch a pile would not give a fhock 

of one third the flrength. 

This apparatus retained its power for many days, and 

would in all probability have retained it much longer* 

had not the fluid got between the dry furfaces of the 

metals. To remedy this defed, he foldered the zinc 

and filler plates together, and found that this method 

anfwers very well. The zinc plates may be cleaned at 

any time, by filling the different cells for a few minutes 

with the dilute muriatic acid. Although this appara¬ 

tus may not entirely fuperfede the pile, efpecially if it 

fhould be found to decompofe water, &c. but flowly, 

yet in other refpeds it will no doubt be found very con¬ 
venient and portable. 

Colonel Haldane proved, as might have been ex- 

peded, that the pile does not ad under water, nor in 

vacuo, nor when furrounded by a gas which contains 

no oxygen, and found it more powerful when placed in 
oxygen gas. 

Mr Henry found that more oxygen was obtained 

from fulphuric acid than from water by the agency of 

the pile. He deoxydated nitric and oxymuriatic acid 

by means of it, and obtained gafes by the decompofi- 

tion of the water of liquid muriatic acid. The gafes 

he found incapable of tranfmitting the galvanic in¬ 
fluence- 

Mr Davy found, that if the zinc end wire be plunged 

into one glafs of water, and the filver end wire into ano¬ 

ther, and the circle be completed by plunging a finger 

into each glafs, the hydrogen gas is evolved in one 

glafs and the oxygen in the other. He proved that 

the adlion of the pile is proportional to the oxydation 

of the zinc ; that its action is increafed by interpofing 

acids, becaufe they increafe the rapidity of oxydation, 

and that with acids the pile adls even in vacuo. 

He found alio that a pile of zinc and charcoal has very 

great 

I 
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Torpedo great energy. To him we are indebted for the pile 

\\ with one metal formerly deferibed, and he lias more 
Tra&ors. }ate}y proved that charcoal or plumbago may be fub- 

™ ftituted for the metal. A pile of charcoal, plumbago, 

and cloth, moiftentd with muriat of lime, retains its 

energy for a long time. 
Dr Wollafton proved, that when common eledlricity 

is palled through water by means of two very fine me¬ 

tallic points, chemical changes are effeded by it, anala- 

gous to tliofe occafioncd by the tranfmiflion of the gal¬ 

vanic influence. This fad, iingly, prefents a very 

ftrong analogy between galvanilm and the common 

eledrical influence ; and when compared with the 

other fads, it amounts almoft to a demonftration of 

their identity. Dr Wollafton likewife afeertained that 

electricity is evolved during oxydation. He found that 

an cleCtrical machine cannot be excited when plunged 

into any gas that does not contain oxygen ; and tup- 

pofes the excitation in a great ineafure owing to the 

oxydation of the amalgam. 
Fourcroy and Vauquelin made ufe of metallic plates 

about a foot fquare, and obferved that a much fmaller 

number of fuch plates than are fufficient to produce 

(hocks, give fparks, and even fet fire to the metals 

when prefented in fine wires or leaves. By twelve pairs 

of fuch plates, a mixture of oxygen and hydrogen gas 

may be exploded, and iron wire fet on fire in oxygen 

gas. All the metals may be fet on fire. 

Such is a fhort fketch of the new fads which have 

been difeovered in galvanifm ; but the examination of 

the fubjeCl has not proceeded far enough to admit of a 

fatisfadory explanation of them. The fads relating to 

the feparate produdion of oxygen and hydrogen, acid 

and alkali, in water, are totally incommenfurable with 

the ufually received theory of chemiftry. And even 

fuppofing that the appearance of the two Jail of thefe 

bodies is conneded with the prefence of atmofpheric 

air, it is flill extremely difficult to conceive, that either 

oxygen or hydrogen can pafs in an invifible form 

through fluids or organic bodies. Common phyfical 

fads prefent us with no analogies fufficiently diftind to 

enable us to reafon on this fubjeCl; and the elucidation 

of it will probably be connected with perfectly new 

views of corpufcular adion. 

If this article be thought long, and if we appear to 

have loft fight of our original fubjeCl, the Torpedo, we 

have only to plead in excufe for our conduCl, that whilft 

we could not avoid pointing out the refemblance be¬ 

tween the fhock given by the torpedo and that by 

Volta’s apparatus, we fed it a kind of duty to embrace 

the only opportunity that we {hall have of laying be¬ 

fore our readers the additional information refpeding 

the phenomena of Galavmsm which we have recei¬ 

ved fince the publication of that article. Thefe phe¬ 

nomena are yet new, and they are unqueftionably im¬ 

portant ; indeed fo very important, that to 11s it ap¬ 

pears neither iinpoflible, nor even improbable, that to 

the galvanic agency of metals and minerals may be at¬ 

tributed volcanoes and earthquakes. 

TOUCAN, or American Goose, is one of the 

modern conftellations of the fouthern hemifphere, con- 

fiftiug of nine fmall liars. 
TRACTORS, Metallic. See Perkinism in this 

SuppL 
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in geometry-, a curve line, called TraCt fix 
1! 

TRACTRIX, 
alfo Catenaria ; which fee, Encyckpadea and Arch, . 1' 

SuppL faje 017 
TRADESCANT (John), an ingenious naturalifl 

and antiquary, was, according to Anthony Wood, a 
Fleming or a Dutchman. We are informed by Parkin- 

fon, that he had travelled into moft parts of Europe, 

and into Barbary ; and from fume emblems remaining 

upon his monument in Lambeth church-yard, it plainly 

appears that he had vifited Greece, Egypt, and other 

eaftern countries. In his travels, he is fuppofed to have 

colleCted, not only plants and feeds, but moft of thofe 

curiofities of every fort which, after his death, v. ere fold 

by his foil to the famous Elias Aflmiole, and depofited 

in his mufeum at Oxford. When lie firft fettled in this 

kingdom cannot, at this difiance of time, he afeertained. 

Perhaps it was at the latter end of the reign of Queen 

Elizabeth, or the beginning of that of King James I. 

His print, engraven by Hollar before the year 1656, 

which reprefents him as a perfon very far advanced in 

years, feems to countenance this opinion. He lived in 

a great houfe at South Lambeth, where his mufeum 

was frequently vifited by perfons of rank, who became 

benefaClors thereto: among thefe were King Charles I. 

(to whom he was gardener), Henrietta Maria Ins Queen, 

Archbifiiop Laud, George Duke of Buckingham, Ro¬ 

bert and William Cecil, Earls of Saliftiury, and many 

other perfons of diltindion. John Tradefcant may 

therefore be juftly confidered as the earlieft colledor 

(in this kingdom) of every thing that was curious in 

natural hiftory, viz. minerals, birds, fifties, infers, &c. 

He had alfo a good colledion of coins and medals of 

all forts, befides a great variety' of uncommon rarities. 

A catalogue of thefe, published by' his fon, contains 

an enumeration of the many plants, fhrubs, trees, &c. 

growing in his garden, which was pretty extenfive. 

Some of thefe plants are, if not totally extinCl, at lead 

become very uncommon, even at this time : though this 

able man, by his great induftty, made it manifeft, in 

the very infancy of botany, that there is fcarce any 

plant extant in the known world that will nut, with pro¬ 

per care, thrive in this kingdom. 
When his houfe at South Lambeth, then called 

Tradtfcards slrk, came into Aftnnole’s poflciTion, he 

added n noble room to it, and adorned the chimney 

with his arms, impaling tliofe of Sir William Dugdale, 

whofe daughter was his third wife ; where they remain 

to this day. 
It were much to be wifhed, that the lovers of bota¬ 

ny had vifited this once famous garden before, or at 

leaft in the beginning of the 17th century. But this 

feems to have been totally liegleded till the year 1749, 

when Dr Watfon and the late Dr Mitchell favoured 

the Royal Society with the only account now extant of 

the remains of Tradefcant’s garden. 
When the death of John Tradefcant happened is not 

known ; no mention being made thereof in the regifter- 

book of Lambeth church. 

TRAJECTORY, a term often ufed, generally for 

the path of any body, moving either in a void, or in a 

medium that refills its motion $ or even for any curve 

pafiing through a given number of points. Thus New¬ 

ton, Princip. lib. I. prop. 22. propofes to deferibe a 

trajedory that (hall pafs through five given points. 
TRAITORV 
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Traitors TRAITOR'S Island, one of the Archipelago call- 
Jfland Navigators IJlatids> in the South Sea (See that 

Tranflation. artl*c*e ^uppl.). It is low and flat, with only a hill of 
-■w—fome height in the middle ; and is divided into two 

parts by a channel, of which the mouth is about 150 

toifes wide. It abounds with bananas, yams, and the 

fineft cocoa-nuts, which Peroufe fays he ever faw. A- 

bout twenty canoes approached the French fhips with¬ 

out dread, traded with a good deal of honeffy, and ne¬ 

ver refufed, like the natives of the archipelago of Na¬ 

vigators, to give their fruit before they were paid for 

it ; nor, like them, did they give a preference to beads 

over nails and pieces of iron. They fpoke, however, 

the fame language, and had the fame ferocious look; 

their drefs, their manner of tatowing, and the form of 

their canoes, were the fame; nor could we (fays the 

author) doubt that they were one and the fame people: 

they differed, indeed, in having univerfally two joints 

Gut off from the little finger of the left hand; whereas, 

in the iflands of Navigators, I only perceived two indi¬ 

viduals who had fuflered that operation. They were 

alfo of much lower ftature, and far lefs gigantic make ; 

a difference proceeding, no doubt, from the foil of thefe 

iflands, which being lefs fertile, is confequcntly lefs fa¬ 

vourable to the expanfion of the human frame. 

TRAMMELS, in mechanics, an inftrument nfed by 

artificers for drawing ovals upon boards, &c. One part 
of it con fills of a crofs with two grooves at right angles; 

the other is a beam carrying two pins, which Hide in 

thofe grooves, and alfo the defenbing pencil. All the 

engines for turning ovaL are conftraded on the fame 

principles with the trammels : the only difference 4s, 

that in the trammels the board is at reft, and the pen¬ 

cil moves upon' it ; in the turning engine, the tool, 

which fupplies the place of the pencil, is at reft, and 

the board moves againft it. See a demonftration of the 

chief properties of thefe inftruments by Mr Ludlam, in 
the Phil. Tranf. vol. lxx. p. 378, Scc. 

TRANSFORMATION, in geometry, is the chan¬ 
ging or reducing of a figure, or of a body, into another 

of the fame area, or the fame folidity, but of a different 

form. As, to transform or reduce a triangle to a fquare, 
or a pyramid to a parallelopipedon. 

Transformation of Equations, in algebra, is the 
changing equations into others of a different form, but 

of equal value. This operation is often neceflary, to 
prepare equations for a more eafy folution. 

TRANSLATION, in literature, is a matter of fo 
much importance, that no other apology can be made 

for the very imperfed manner in which it is treated in 

the Encyclopadiay than a candid declaration that it was 
impoffible to enter at all upon the fubjed within the 

narrow limits to which we were then reftrided by the 

proprietors of the work. The fundamental laws of 

tranflation, which we gave in that article, we believe 

indeed to be incontrovertibly juft; but we are forry 

that our inaccurate exprefiions have led fome of our 
readers to fuppofe that Mr Tytler, in hi* effay, has 

done nothing more than illuftrate the ideas that were 

fuggefted to him by Dr Campbell. The truth is, that 
the fame ideas of a juft tranflation occurred to thefe two 

ingenious writers at the fame time, without the fmal- 
leit communication with each other ; and this fad, 

which confifts with our own knowledge, is furely a 
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corroboration of the laws laid down by both; but theTranflatioft 

queftion is, how are thefe laws to be obeyed? 

In order that a tranflator may be enabled to give a 

complete tranfeript of the ideas of the original work, it 

is almoft needlefs to obferve, that he mult poffefs a per- 

fed knowledge of both languages, viz. that of his au-. 

thor, and that into which he is to tranflate ; and that 

he mull have a competent acquaintance with the fub¬ 

jed of which his author treats. Thefe propofitions we 

confider as felfevident ; but if any of our readers fhall 

be of a different opinion, we refer them to an Effay on the 

Principles of Tranjlation, publifhed 1797 by Cadell and 

Davies, London, where they will find our dodrine very 

clearly illuftrated. It may be proper to add, that 

fuch a knowledge of the Greek and Latin languages as 

merely enables a man to read them with eafe and enter¬ 

tainment to himfelf, is by no means fnfficient to qualify 

him for tranflating every Greek and Latin book, even 

though it treats of a fubjed with which lie has a gene¬ 

ral acquaintance. The religious rites and ceremonie- 

of the Greeks and Romans, as well as the radical words 

of their language, were derived from the Eaft ; and he 

who is an abfolute ftranger to oriental literature, wall 

be very liable to miftake occafionally the fenfe of Greek 

and Roman authors who treat of religions fubjeds. We 

could illuftrate the truth of this pofition by quotations 

from fome of the moil admired modern tranflations of 

the Greek Scriptures, which we have no hefitation to 

fay fall very fhort of the authorifed verfion in accuracy 

as well as in elegance. The divines employed by King 

James to tranflate the Old and New Teftaments were 

profoundly /killed in the learning, as well as in the ian- 

guages, of the Eaft; wliilft fome of thofe who have 

prefumed to improve their verfion feem not to have pof- 

fefled a critical knowledge of the Greek tongue, to 

have known ftfll lefs of the Hebrew, and to have been 

abfolute ftrangers to the dialed fpoken in Judea in the 

days of onr Saviour, as well as to the manners, cuftoms, 

and peculiar opinions of the Jews feds. Neither me- 

taphyfical acutenefs, nor the moft perfed knowledge of 

the principles of tranflation in general, will enable a 

man who is ignorant of thefe things to improve the au- 

thorifecT verfion either of the Gofpels or the Epiftles \ 

for fuch a man knows not accurately, and therefore 

cannot give a complete tranfeript of the ideas of the 
original work. 

But fuppofing the tranflator completely qualified with 

refped to knowledge, it becomes a queftion, whether 

he may, in any cafe, add to or retrench the ideas of tik 

author? We arc ftrongly inclined to think, that, in no 

caie, it is allowable to take fuch liberties ; but the in¬ 

genious and elegant eflfayift, whofe work on the prin¬ 

ciples of tranflation we mull always quote with refped, 

is of a different opinion. u To give a general anfwer 

(fays he) to this queftion, l would fay, that this liberty 

may be ufed, but with the greateft caution. It mull 

be further obferved, that the fuperadded idea /hall have 

the moft neceflary connedion with the original thought, 

and adually increafe its force. And, on the other hand, 

that whenever an idea is cut off by the tranflator, it 

muff be only fuch as is an acceflbry, and not a prin¬ 

ciple, in the claufc or ientence. It nmft likewife be 

conlefledly redundant, fo that its retrenchment /hall not 

impair or weaken the original thought. Under thefe • 

limitations, 

1 
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Tranfla- limitations, a tranflator may exercife his judgment, and 

tion. affume to himfelf, in fo far, the charafter of an original 

writer.” 
Of the judicious nfe, as he thinks it, of this liberty, 

the author quotes many examples, of which we {hall fe- 

le£l three, as well calculated to flluftrate our own ideas 

of the fubjedl. 
In the fir It book of the Iliad, Achilles, having re- 

folved, though indignantly, to give up Brifeis, defires 

Patroclus to deliver her to the heralds of Agamemnon : 

'Xlf (par** IIxrpnxKoc <pt\u (rent9f6’ irettpv* 

Ex scyxyt x\irin( BpiaiuSa xa\Krra.pwv> 

Aaxf S' a>ftv* ra> auric itwx -rapa vr,ac A yxiav* 

*H active oL^-a- rota-i yv¥D xiiv* Ilias, A. 345* 

Patroclus now th’ unwilling beauty brought ; 

She in foft forrows, and in penlive thought, 

Paft filent, as the heralds held her hand, 

And oft look’d back, flow moving o'er the flrand. 
Po?i. 

Our author thinks, and we heartily agree with him* 

that the amplification in the three laft lines of this ver- 

fion highly improves the effeft of the picture ; but we 

cannot confider this amplification as a new idea fuper- 

added. It was the object of Homer to inform his 

countrymen, that Brifeis went with the heralds unwil¬ 

lingly. This he does by the words f> <f’ axirsvcr* a /aot rotirt 

yw» *i v* and it is by no means improbable, that the 

rhythmical movement of the verfe may have prefented 

to the ancient Greeks the image of the lady walking 

flowly and reluftantly along. This image, we are fure, 

is not produced by a literal tranflation of the Greek 

words into Englifh; and therefore it was Pope's duty, 

not to add to the ideas of the original, but, by amplifi¬ 

cation, to prefent to his own countrymen the picture 

which Homer, by the fuperiority of the Greek Ian- 

guage and rhythm, had prefented to his. 

In the ninth book of the Iliad, where Phoenix re¬ 

minds Achilles of the care he had taken of him while 

an infant, one clrcumflance, extremely mean, and even 

djfgufling, is found in the original: 

-071 Sr <r' lit* t,u'>i(Ttv 1 yu yovvarai y.x^iacccc 

O4,ot> r* accufxi xporapevvy v.xi otvov nrtyuv* 

IloXXaxi pcot xocnS vaac rri rtQurai 

Otlov att y/SXvJgv 1 v aKtyeivn. 

The literal verfron of thefe lines is indeed very grofs: 

When I placed you before my knees, I crammed you 

with meat, and gave you wine, which you often vomit¬ 

ed upon my bofom, and flained my clothes, in your 

troublefome infancy but we cannot agree with our 

author, that the Englifh reader is obliged to Pope for 

having altogether funk this naufeous image. What is, 

or ought to be, our object in reading Homer? If it be 

merely to delight our ear with fonorous lines, and pleafe 

our fancy with grand or fplendid images, the tra'nflator 

certainly did right in keeping out of view this difgufl- 

ing pidlure of favage life ; but when he did fo, he can¬ 

not be faid to have given a complete tranfeript of his 

author’s ideas. To pleafe ourfelves, however, with 

fplendid images, is not our only objedl. when fludying 

the works of the ancient poets. Another, ard in our 

opinion a more important objeft, is to acquire a lively 

notion of ancient manners; and if fo, Pope grofsly 

mifleads the mere Englifh reader, when, iuflead of the 
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beaftly image of Homer, he prefents him with the fol- Tranfla- 

lowing feene, which he may daily meet with in his own tion* 
family, or in the families of his friends : “ 

Thy infant brcall a like affV&ion fhow’d, 

Still in my arms, an ever pleafing load ; 

Or at my knee,.by Phoenix would’ft thou {land. 

No food was grateful but from Phoenix hand : 

I pafs my watchings o’er thy lielplefs years, 

The tender labours, the compliant cares. 

This is a pi&ure of the domeftic manners of Great Bri¬ 

tain in the 19th century, and not of Greece in the he¬ 
roic ages. 

In the beginning of the eighth book of the Iliad, Ho. 

mer puts into the mouth of Jove a very flrange fpeech, 

fluffed with braggart vaunting and ludicrous images- 

This, as our author obferves, is far beneath the dignity* 

of the thunderer ; but it is only beneath the dignity of 

the thunderer as our habits and modes of thinking com¬ 

pel us to conceive fuch a being. The thunderer of the 

Greeks was a notorious adulterer and fodomite, whofe 

moral charafter finks beneath that of the meanefl of our 

bravos; and as he had dethroned his father, and waged 

for fornc time a doubtful war with certain earthly giants, 

it does not appear to us that the boafling fpeech which 

Homer puts into his mouth is at all unfuitable to his 

acknowledged attributes. But whether it be or not, 

was not the tranflator’s concern. Homer, when he 

compofed it, certainly thought it not unworthy of the 

thunderer ; and whatever Pope’s opinion might be, he 

had no right to fubflilute his own notions of propriety 

for thofc of his author. The mythological tales of the 

poets, and more efpecially of Homer and Hefiod, con- 

flituted, as every one knows, the religious creed of the 

vulgar Greeks (fee Polytheism, n° 33. Encycl.) ; and 

this circumflance makes it doubly the duty of a tranfla- 

tor to give, on fuch fubje&s, a fair tranfeript of his au¬ 

thor’s ideas, that the mere Englifh reader, for whom he 

writes, may know what the ancients really thought of 

the objedts of their idolatrous worfhip. This Pope has 

not done in the fpeech under confideration ; and has 

therefore, in our opinion, deviated widely from the firfl 

and mod important of the three general laws of tranfla- 

tion. Johnfon has apologized, we think fufficiently, 

for many of Pope’s embellifhments of his author ; but 

he has not attempted to make an apology for fuch em- 

bellifhments as alter the fenfe. We cannot indeed con¬ 

ceive a pretence upon which it can ever be allowable in 

a tranflator to add to the ideas of his author, to re¬ 

trench, or to vary them. If lie be tranflating hiftory, 

and find his author advancing what he believes to be 

falfe, he may corredl him in a note ; but he lias no right 

to make one man utter, as his own, the belief or the 

fentiments of another, when that belief, and thofe fen- 

timents, are nothin own. If lie be tranflating a work 

of fcience, he may likevvife corre& the errors of his au¬ 

thor in notes, as Dr Cierke corre&ed thofe of Ro- 

hault; but no man has a right to give to a Rohault 

the fcience of a Newton. The tranflator of a poem 

may certainly employ amplification to place in a finking 

light the images or the fentiments of the original work 5 

but he muff not alter thofe images or fentiments fo as 

to make that appear grand or elegant in the verfion 

which is mean or difgufting in the original. On every 

occafiofii* 
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Tr ufla- occafion on which he takes fuch liberties as thefe, he 

tion. ceafes to be a tranflator, and becomes a faithlefs para- 

" phraft. 
Tlie fecond general law of tranflation, though cer¬ 

tainly lefs important, is perhaps more difficult to be ob- 

ferved than the Ard. We have dated it in thefe words : 

(See Translation, Encycl.) “The ftvle and manner 

of the original fliould be preferved in the tranflation 

but it is obvious, that this cannot be done by him who 

poflefies not fufficient tade and judgment to afcertain 

with precifion to what clafs the dyle of the original 

belongs. “ If a trauflator fail in this difeernment, and 

want this capacity, let him be ever fo thoroughly mader 

of the fenfe of his author, he will prefent him through 

a didorting medium, or exhibit him in a garb that is 

•unfit it able to his chara&er.” It would obvioufly be 

very improper to tran flute the elegantly fimple language 

of Csefar into rounded periods like thofe of The Ram¬ 

bler, or the Orations of Cicero into the language of 

Swift. 
The chief chara&eridic of the hidorical dyle of the 

Tacred Scriptures is its limplicity ; and that fimplicity 

is, for the mod part, well preferved in the authorifed 

verfion. It is, however, lod in many of the modern 

verfions. Caftalio’s, for iudance, though intitled to the 

praife of elegant latinity, and though, in general, faith¬ 

ful to the fenfe of the original, yet exhibits numberlefs 

tranfgreffions of the law which is now under confldera- 

tion. Its fentences are formed in long and intricate pe¬ 

riods, in which many feparate members are artfully com¬ 

bined ; and we obferve a condant endeavour at claffical 

phrafeology and ornamented di&ion, indead of the beau¬ 

tiful fimplicity of the original. 

The verfion of the Scriptures by Arias Montanus 

is, in Tome refpe&s, a contrad to that of Cadalio. By 

adopting the literal mode of tranflation, Arias undoubt¬ 

edly intended to give as faithful a picture as he could, 

both of the fenfe and of the manner of the original. 

Not attending to the peculiar idioms of the Hebrew, 

Greek, and Latin tongues, which, in fotne refpe&s, are 

very different from each other, he has, by giving to his 

Latin the combination and idioms of the two fird of 

thefe languages, fometimes made the facred writers talk 

abiurdly, In Latin, as every fchool-boy knows, two 

negatives make an affirmative, whild in Greek they add 

force to the negation, tp.™ ov SwecaBt ovftv fignifies, 
“ Without me ye can do nothing,” or, 41 Ye cannot 

pojftbly do any thing but Arias has tranflated the 

words fine me non potejlis facere nihil, i. e, ** without me 

ye cannot do nothing,” or, “ ye mujl do fomething,” 

which is dire&ly contrary to the meaning of our Lord. 

It is not therefore by trail Hating literally or verbally 

that we can hope to preferve the dyle and manner of 
the original. 

To exprefs in florid or elevated language the ideas 

of an author who writes himfelf in a Ample dyle, is not 

to give in the verfion a jud picture of the original; hut 

to attempt, for the fake of verbal accuracy, to intro¬ 

duce into one language the peculiar idioms or conftruc- 

tion of another, is dill worfe ; as in this mode of tranfla¬ 

tion the fenfe, as well as the manner of the original, is 

loft. < The rule obvioufly is to ufe, in the verfion, the 

words and phrafeology which we have reafon to be¬ 
lieve that the author would himfelf have ufed, had he 

been mader of the language into which we are tranfla- 
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ting his ideas. Thus, if we are to tranflate into Englifh TranfU, 

a piece of elegantly Ample Greek or Latin, we mud don. 

make ourfelves completely mader of the author’s mean- v * 

iiig, and, negle&ing the Greek or Latin idioms, exprefs 

that meaning in elegantly Ample Englifh. We need 

not add, that when the language of the original is florid 

0£ grand, if that dyle be fuited to the fubjedt, the lan¬ 

guage of the tranflation fliould be florid or grand iike- 

wife ; but care mud always be taken that perfpicuity be 

not facriflced to ambitious ornaments of any kind ; for 

ornaments which obfeure the fenfe are worfe than ufe- 

lefs. 

If thefe refle&ions be jud, it is obvious that a poem 

cannot be properly tranflated into profe. The mere 

fenfe may doubtlefs be thus transferred from one lan¬ 

guage into another, as has generally been done by.Mac- 

pherfon in his hobbling verfion of the Iliad, and per¬ 

haps more completely by a late tranflator of Anacreon ; 

but in fuch a verflon, the dyle and manner of the ori¬ 

ginal mud neceffarily be lod. Of this the following 

accurate profe tranflation of AnacreoiTs ninth ode (on 

a dove) is a driking indance : 

“ O lovely Pigeon ] whence, whence do you fly ? 

Whence, fpeeding through the air, do you breathe, and 

didil fo many perfumes ? Who is your mader ? For it 

concerns me to know. ‘ Anacreon fent me to a youth, 

—to Bathyllus, at prefent the prince, and difpodng of 

all things. Venus fold me, receiving a little hymn in 

return. And I ferve Anacreon in fuch tranfadlions as 

thefe: and now I carry his letters, fuch as you fee : 

and he affirms that he will immediately make me free. 

But I will remain a fervant with him although he may 

difmifs me : For wherefore does it behove me to fly, 

both over mountains, and Aelds, and to perch on trees, 

devouring fome rudic food ? Now indeed l eat bread, 

fnatching it from the hands of Anacreon himfelf; and 

he gives to me the wine to drink which he drinks be¬ 

fore me ; and having drunk, I perhaps may dance, and 

cover my mader with my wings : then going to red, I 

fleep upon the lute itfelf. You have it all ;—begone : 

you have made me more talkative, O mortal! than even 

ajay*-”. . . * The Odes 
How inferior is the general effedl of this piece of*/ Anacreon, 

profe to that of the well-known poetical verfions oftranflated 

Addifon and Johnfon ? and yet the mere ideas of theint0 ^nSlfa 

original are perhaps more faithfully tranferibed by this^datTork" 

anonymous writer than by either of thofe elegant tranf-175>6. * 

lators. The emotions indeed excited by the original 
are not here brought into view. 

The third general law of tranflation is fo nearly allied 

to the fecond, that we have very few directions to give 

for the obfervation of it. He who, in his verfion, pre- 

ferves the dyle and manner of the original, as we have 

endeavoured to (hew that they ought to be preferved, 

will, of courfe, give to the tranflation the eafe of ori¬ 

ginal compofltioii. The principal difficulty that he has 

to encounter in this part of his talk, will occur in the 

tranflatfng of idiomatical and proverbial phrafes. Hard¬ 

ly any two languages are conAru&fcd precifely in the 

fame way ; and when the ftru&ure of the Englifh lan¬ 

guage is compared with that of the Greek and Latin, 

a remarkable difference between the ancient and mo¬ 

dern topgues^is found to pervade the whole. This mult 

occafion very confiderable difficulty ; but it is a diffi¬ 

culty which will be removed by a due obfervance of the 

former 
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Tranfla- former law, which diredls the tranflator to make hi’3 au- 

tion. thor fpeak English in fuch a ftyle to Englifhmen as he 

fpoke his own tongue to his own countrymen, and of 

courfe to ufe the Englifh idiom with Englifh words. 

But what is to be done with thofe proverbial phrafes of 

which every language has a large collection, and which 

allude to local cuftoms and manners ? 

The ingenious author of the Effay fo often quoted, 

very properly obferves, in anfwer to this qucflion, that 

the tranflation is perfeA when the tranflator employs, 

in his own language, an idiomatic phrafe correfponding 

to that of the original. *s It is not (fays he) pofiible 

perhaps to produce a happier inftance of tranflation by 

* Thrift ram correfponding idioms, than Sterne has given * in the 

Slandy. tranflation of Slawkenbergius’s tale. Nihil me penitet 

bujus nafi, quoth Pamphagus ; that is, “ My nofe has 

been the making of me.” Nec ejl cur pemiteat; that is, 

<c How the deuce fhould fuch a nofe fail i" Miles pe- 

regrini in faciem fufpexit! fi The centinel looked into 

the flranger’s face. Never faw fuch a nofe in his life !” 

“ As there is nothing (continues our author) which 

fo much conduces both to the eafe and fpirit of compo- 

fition as a happy ufe of idiomatic phrafes, there is no¬ 

thing which a tranflator, who has a moderate command 

of his own language, is fo apt to carry to an extreme.” 

Of this he gives many finking examples from Echard’s 

tranflations of Terence and Plautus, for which we muft 

refer the reader to the Effay itfelf. He obferves, like- 

wife, that in the ufe of idiomatic phrafes, a tranflator 

frequently forgets both the country of his original au¬ 

thor, and the age in which he wrote ; and while he 

makes a Greek or Roman fpeak French or Englifh, he 

unwittingly puts into his mouth allufions to the man¬ 

ners of modern France or England. This, to ufe a 

phrafe borrowed from painting, may be termed an of¬ 

fence againfl the cojlume The proverbial expreflion 

fia-Tgciy^a in Theocritus, is of fimilar import with 

the Englifh proverb, to carry coals to Newcajlle ; and 

the Scotch, to drive fait to Dyfarl; but it would be a 

grofs impropriety to ufe either of thefe exprefiions in 

the tranflation of an ancient claflic. Of fuch impro¬ 

prieties our author points out many inflances both in 

French and Englifh tranflations of the claflics ; and he 

might have increafed the number by quotations from 

Blackwell’s Memoirs of the Court of Auguflus, where, 

inftead of Roman feuators and their wives, we meet 

with modern gentlemen and ladies, with f cretaries at 

war, paymafters, commiffary generals, and lord high ad- 

mirals. It is true the Memoirs of the Court of Auguflus 

is no tranflation ; but with refpedl to coflume, it is ne- 

ceffarily fubje<5l to the laws of tranflation. 

Offences againfl coflume are often committed by the 

, ufe of improper words as well as of improper phrafes. 

To introduce into dignified and folernn compofition 

words affociated with mean and ludicrous fubjedts, is 

equally a fault in an original author and in a tranflator ; 

and it is obvioufly improper, in the tranflation of works 

of very high antiquity, to make ufe of words which 

have but lately been admitted into the language of the 

tranflator. Faults of this kind are very frequent in Dr 

Geddes’s tranflation of the Bible, as when the paffover 

is called the Jltipover ; the tabernacle of the congrega¬ 

tion, the convention-tent ; and a burnt-offering, a holo- 

cauji. The firft of thefe exprefiions prefents to the 

imagination an image profanely ludicrous ; the fecoud, 

brings into our view the French Convention, which, 

Sutj>L. Vol. II. Part II- 
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we fufpcdl, occupied no fmalhportion of the Dolor’s Tranfla- 

thoughts, when they fhould have been wholly employed tion 

on the facred text ; and the word holocauft, which mull TrJenr 

be unintelligible to the mere Englifh reader, is, in the v 

mind of every man of letters, clofely affociated with the 

abominable rites performed at the facrilices of the an¬ 

cient heathens. But it is needlefs to point out faults 

of this kind in a work which is open to more ferious 

objections, and which, we trufl, fhall never be generally 

read. We are forry that truth compels us to fay, that 

the novel exprefiions introduced by Dr Campbell into 

his verlion of the gofpels—fuch as cotfluence for mul¬ 

titude, and reign for kingdom—are, to fay the belt of 

them, no improvements of the authoi ifed verlion. We 

will not rank them with Dr Geddes’s innovations, be- 

caufe we will not clafs the great author of the Differta. 

tion on Miracles with a paradoxical Cliriflian of no com¬ 

munion ,• but we do not think that Dr Campbell’s lau¬ 

rels were frefhened 011 his brow by the tranflation of the 
Gofpels. 

We fiiall conclude this article with the following re¬ 

flexions, taken from the Effay which has been fo often 
quoted : 

“ If the order in which we have claffed the three ge¬ 

neral laws of tranflation be their juft and natural ar¬ 

rangement, which, we prefume, will hardly be denied, 

it follows, that, in every cafe where it is neceflary to 

make a facrifice of one of thefe laws to another, a due 

regard ought to be paid to their rank and comparative 

importance. When the genius of the original language 

differs much from that of the tranflation, "it is often ne- 

ceffary to depart from the author’s manner in order to 

convey a faithful pidlure of his fenfe ; but it would be 

highly prepofterous to depart, in any cafe, from the 

fenfe, for the fake of imitating the manner. Equally 

improper would it be, to facrifice either the fenfe or* 

manner of the original, if thefe can be preferved confid¬ 

ently with purity of expreflion, to a fancied eafe or fu- 

perior gracefulnefs of conipolition 5 and it is certain 

that the lenfe may always be preferved, though to pu¬ 

rity of expreflion.the manner of the original muil fome- 
times he facrificed.” 

1 RAPEZOII), fomethnes denotes a trapezium that 

has two of its (ides parallel to each other; and fome- 

times an irregular folid figure, having four iides not pa¬ 
rallel to each other. 

TRAVERSE, in gunnery, is the turning a piece of 
ordnance about, as upon a centre, to make it point in 
any particular direXion. 

Traverse, in fortification, denotes a trench with a 

little parapet, fometimes twro, one 011 each lide, to lerve 

as a cover from the enemy that might come in flank. 

Traverse, in a wet fofs, is a fort of gallery, made 

by throwing faucifljiis, joifls, fafeines, flones, earth, 

&c. into the fofs, oppofite the place where the miner 

is to be put, in order to fill up the ditch, and make a 
pafiage over it. 

Traverse alfo denotes a wall of earth, or (lone, rai- 

fed acrofs a work, to Hop the fhot from rolling along it. 

Traverse alfo fometimes iignifies any retrenchment, 

or line fortified with fafeines, barrels, or bags of earth, 
or gabions. 

TRAVESTY, or burlefque tranflation, is a fpecies * 

of writing which, as it partakes, in a great degree, of 

original compofition, is not to be meafured by the laws 

of ferious tranflation. It conveys neither a juft pi&ure 

4 X of 
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Travefty of the fentiments, nor a faithful reprefentation of the 

II ftyle and manner of the original ; but pleafes itfelf in 

tc*ck* exhibiting a ludicrous charader of both. It difplays 

an overcharged and grotefque refemblance, and excites 

our rifible emotions by the incongruous affociation of 

dignity and meannefs, wifdom and abfurdity. This 

affociation forms equally the balls of travefty and of lu¬ 

dicrous parody, from which it is no otherwife diftin- 

guifhed than by its affuming a different language from 

the original. In order that the mimickry may be un- 

derftood, it is neceffary that the writer choofe, for the 

exercife of his talents, a work that is well known, and 
of great reputation. Whether that reputation is de- 

ferved or unjufi, the work may be equally the fubjed 

of burlefque imitation. If it has been the fubjed of 

general but undeferved praife, a parody or a travefty is 

then a fair fatire on the falfe tafte of the original an- 

thor and his admirers, and we are pleafed to fee both 

become the objeds of a juft caftigation. The Rehear- 

fal, Tom Thumb, and Crcnonhotonthologos, which exhi¬ 

bit ludicrous parodies of paffages from the favourite 

dramatic writers of the times, convey a great deal of 

juft and ufeful criticifm. If the original is a work of 

real excellence, the travefty or parody detrads nothing 

from its merit, nor robs the author of the fmalleft por- 

\ tion of his juft praife. We laugh at the affociation of 

dignity and meannefs ; but the former remains the ex- 

clufive property of the original, the latter belongs fole- 

ly to the copy. We give due praife to the mimical 

powers of the imitator, and are delighted to fee how 

ingenioufly he can elicit fubjeds of mirth and ridicule 

from what is grave, dignified, pathetic, or fublime. 

But this fpecies of compofition pleafes only in a ftiort 

fpecimen. We cannot bear a lengthened work in tra¬ 

vefty. The incongruous affociation of dignity and 

meannefs excites rifibility chiefly from its being unex- 

peded. Cotton’s and Scarron’s Virgil entertain but 

for a few pages : the compofition foon becomes tedious, 

and at length difgufting. We laugh at a fhort exhibi¬ 

tion of buffoonery ; but we cannot endure a man who, 

with good talents, is conftantly playing the fo6l. 

TREACLE (fee EncycL) or Me lasses, is a fub- 
ftance very wholefome, but of a tafte difagreeably fweet. 

Methods have accordinglybeen propofed for purifying it, 

fo as that it may, on many occafions, fupply the place of 

refined fugar, which has longbeen at a price which a great 

number of poor perfons cannot afford, to pay for what 

mull now be confidered as a neceffary of life. The fol¬ 

lowing is the procefs for purifying treacle, given by the 

M. Cadet (Devaux) in the Feuille du Cultivateur, founded 

upon experiments made by Mr Lowitz of Peterfburgh : 

Take of treacle 24 lbs. of water 24 lbs, of charcoal, 

thoroughly burnt, 6 lbs. Biuife the charcoal grofsly, 

mix the three fubftances in a caldron, and let the mix¬ 

ture boil gently upon a clear wood fire. After it has 

boiled for half an hour, pour the liquor through a ftrain- 

ing-bag, and then replace it upon the fire, that the fu- 

perflnous water may be evaporated, and that the trea¬ 

cle .may be brought to its original conflftence. There 

is little or no lofs by this operation, as 24 lbs. of treacle 
give nearly the fame quantity of fyrup. 

This procefs has been repeated in the large way, and 

has fucceeded : the treacle is fenfibly ameliorated, fo 

that it may be ufed for many difhes; neverthelefs, thofe 

with milk, and the fine or aromatic liqueurs, are not near 
fo good a| with fugar. 

TREBISOND, a large, populous, and ftrong town Trebifond 

of Turkey in Afia, in the province of Jenfcli, with a II 

Greek archbifhop’s fee, a harbour and a caftle. It is , 

feated at the foot of a very fteep hill. The walls are 

fqnare and high, with battlements ; and are built with 

the ruins of ancient flrudurcs, on which are iuferiptions 

not legible. The town is not populous ; for there are 

more woods and gardens in it than ho-ufes, and thefe 

but one ftory high. The caftle is feated on a flat rock, 

with ditches cut therein. The harbour is at the eaft 

end of the town, and the mole built by the Genoefe is 

almoft deftroyed. It ftands on the Black Sea, 104 

miles north-weft of Erzerum, and 440 eaft of Conftan- 

tinople. E. Lon. 409 25'. N. lat. 40^45'. 

TREE. Under this title {EncycL) we gave an ac¬ 

count of the method recommended by Meflrs Forfyth 

and Hitt for curing injuries and defeds in trees. The 

adual cautery is employed in Cevennes, and in the de¬ 

partment de l’Allier, in France, for (topping the pro- 

grefs of rottennefs in large trees. When they perceive 

that this very common and deftrudive difeafe begins to 

make fome progrefs in the chefnut-tree, by excavating 

its trunk, they collect heath and other combuftible ve¬ 

getables, and burn them in the very cavity, till the fur- 

face is completely converted into a coal. It feldom hap¬ 

pens that the tree perifhes by the effed of this opera¬ 

tion, and it is always found that this remedy fufpends 

the progrefs of the decay. It is pradifed in the fame 

manner, and with frmilar fuccefs, on the white oak. 

When we compare the effeds of the adual cautery on 

the animal fyftem, in fimilar difeafes,,a new refemblance 

is feen between the difeafes which affed the organic be¬ 

ings of both kingdoms, as well as between the remedies 

by which they may be oppofed.—Nicholfon's Journal\ 

TRIANGLE, Arithmetical, a kind of nume¬ 
ral triangle, or triangle of numbers, being a table of 

certain numbers difpofed in form of a triangle. It 

was fo called by Fafcal ; but he was not the inventor of 

this table, as fome writers have imagined, its properties 

having been treated of by other authors fome centuries 

before him, as is (hewn in Dr Hutton’s Mathematical 
Trads, vol. i. p. 69. Scc. 

The form of the triangle is as follows; 

2 1 

3 3 1 

4 6 4 1 

5 10 10 5 * 
6 15 20 See. 

7 21 See. 
8 &c. 

1 

1 ^ 

And it is conftrnded by adding always the la ft two- 

numbers of the next two preceding columns together, 

to give the next fuceeeding column of numbers.* 

The firft vertical column confifts of units; the fecond, 

a feries of the natural numbers 1, 2, 3, 4, 5, &c.; thd 

third, a feries of triangular numbers 1, 3, 6, 10, &c. ; 

the fourth, a feries of pyramidal numbers, Sec. The 

oblique diagonal rows, defeending from left to right, 

are alfo the fame as the vertical columns. And the 

numbers taken on the horizontal lines are the co-effi¬ 

cients of the different powers of a binomial. Many 

other properties and ufes of thefe numbers have been 

delivered by various authors, as may be feen in the In¬ 

troduction 
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Triangular trodu£lion to Hutton’s Mathematical Tables, pages 7, 

8, 75> 76, 77> 89, fecond edition. 
TRIANGULAR Compasses, are fiich as have 

, three legs or feet, by which any triangle, or three points, 

may be taken off at once. Thefe are very ufeful in the 

conftru&ion of maps, globes, &c. 

Triangular Numbers, are a kind of polygonal num¬ 

bers; being the fums of arithmetical progreflions, which 

have 1 for the common difference of their terms. 

Thus, from thefe arithmeticals 1 2 3 4 5 6, 

are formed the triangular numbers I 36 10 15 21, 

or the third column of the arithmetical triangle above- 

mentioned. 

The fum of any number n of the terms of the trian¬ 

gular numbers, 1,3, 6, 10, &c. is =, 

± ix n + 2 
2 3 

m n4 , n' 

7T+‘r+vor- 6231 
1x1 

which is alfo equal to the number of fhot in a triangu¬ 

lar pile of balls, the number of rows, or the number 

in each fide of the bafe, being n. 

The fnm of the reciprocals of the triangular feries, 

infinitely continued, is equal to 2 ; viz. 

1 “4“ t “h i “t" tV “4" tV> = 2* 

For the rationale and management of thefe numbers, 

fee Malcolm's Arith. book 5. ch. 2. ; and Simpfon's Al- 

geb. fee. 15. 

TRIESTE, a fmall, but ftrong and ancient feaport 

of Italy, in Iflria, on the gulph of Venice, with a 

bifhop’s fee. It is beautifully fituated on the fide of a 

hill, about which the vineyards form a femicircle. The 

ftreets are narrow; but there is a la^ge fquare, where 

they keep the annual fair. The harbour is fpacious, 

but not good ; becaufe it is open to the W. and S. W. 

winds. The inhabitants have a good trade in fait, oil, 

almonds, iron, See. brought from Laubach ; and they 

make good wines. The cathedral, and the late Jefuits 

church, are the two beft buildings. It belongs to the 

Houfe of Auftria, and is eight miles north of Capo 

d’lftria, and 80 north-eaft of Venice. E. Long. 14. 4. 

N Lat. 4>. 56. 

TRINITARIANS (Order of), was inftituted at 

Rome in the year 1198, under the pontificate of inno¬ 

cent III. the founders whereof were John de Matha 

and Felix de Valois. His Holinefs gave them permif- 

fron to elbablifh this order for the deliverance of cap¬ 

tives, who groaned under the tyranny of the infidels : 

he gave them as a habit a white gown, ornamented with 

a red and blue crofs. After the death of the two 

founders, Pope Honorious III. continued the order ; 

and their rule was approved by his fuccefior Clement 

IV. in 1367. At firft they were not permitted to eat 

flefh ; and when they travelled, were to ride only upon 

afles. But their rule was corre&ed and mitigated by 

the bifhop of Paris, and the abbots of St Vidor and St 

Genevieve, who allowed them to eat any kind of food, 

and to ufe horfes. This order pofTeffed, at one time, 

about 250 convents in 13 different provinces: fix of 

which were in France ; namely, France, Normandy, 

Picardy, Champaine, Languedoc, and Provence ; three 

in Spain, viz. New Caftile, Old Caftile, and Arragon ; 

one in Italy, and one in Portugal. There was for. 

merly the province of England, where this order had 

43 houfe8 ; that of Scotland, where it had nine; and 

that of Ireland, where it had 52 ; befides a great num¬ 

ber of monafterles In Saxony, Hungary, Bohemia, and 

other countries. The convent of Cerfroy in France was 

head of the order. It is impofTrble for us to fay what is 

now the flate of the order, which can have no vilible exift- 

ence in France, and is probably fupprefled even in Italy. 

TRIONES, in aftronomy, a fort of conftellation, 

or afTemblage of frven ftars in the Urfa Major, popularly 

called Charles's Wain.—From the feptem triones the 

north pole takes the denomination feptent io. 

I RIPOLI of Syria is, according to Mr Browne, 

by no means fo populous a place as we were led to re- 

prefeut it in the Encyclopedia. It is indeed, he lays, 

a city of fome extent, lituated about a mile and a half 

from the fea ; but inftead of lixty, he eflimates its po¬ 

pulation at about iixteen thoufand. The air is render¬ 

ed uinvholeiome by much flagnant water. The town 

is placed on a flight elevation, the length confiderably 

exceeding the breadth. On the higheft ground, to the 

fouth, is the caflle, formerly poflefted by the earls of 

Tripoli ; it is large and ftrong. Hence is vilible a part 

of mount Libanus, the fumnm of which is covered with 

fnovv. The gardens in the vicinity are rich in mulber¬ 

ry and other fruit trees. The city is well built, and 
moft of the ftreets are paved. 

Here is found a number of Mahommedau merchants, 

fome of the richeft and moft refpedlable in the empire. 
Silk is the chief article of commerce. 

The miriy or fixed public revenue paid by Tripoli to 

Conftantinople, is only about L.ioooSterling, 20 purfes, 

a-year. Syria at prefent contains only four Pafhaliks, 

Damafcus, Aleppo, Acre, and Tripoli; the lait of 

which is the fmalleft in territory and power. Our au¬ 

thor obferved no antiquities at Tripoli; but the country 

round it is noted for producing the beft tobacco in Syria. 

TRISECTION, the dividing a thing into three 

equal parts. The term'is chiefly ufed in geometry, for 

the divifion of an angle into three equal parts. The 

t rife Si on of an angle geometrically, is one of thofe great 

problems, whofe fohition has been fo much fought for 

by mathematicians for 2000 years paft ; being, in this 

refpedl, on a footing with the famous quadrature of the 
circle, and the duplicature of the tube. 

TRIS 1 AN d’Achuna, the largeft of three iflands 
which were vifited by Lord Macartney and his fuite on 

the 3 Hi of December 1792. The other two are di- 

ilinguiftied by the names of Inaccejftble and Nightingale 

iflands. “ Inacceffible (as Sir Erafmus Gower obfer¬ 

ved) feems to deferve that name, being a high, bluff, 

as well as apparently barren plain, about nine miles in 

circumference, and has a very forbidding appearance. 

There is a high rock detached from it at the fouth end. 

Its latitude is 370 19' fouth ; its longitude 110 50' weft 

from Greenwich. I Ins rude-looking fpot may be fecn 

at 12 or 14 leagues diftance. Nightingale ifiand is ir¬ 

regular in its form, with a hollow in the middle, and is 

about feven or eight miles in circumference, with fmall 

rocky ifles at its fouthern extremity. It is deferibed 

as having anchorage on the north-eaft fide. Its lati¬ 

tude is 370 29' fouth ; and longitude 11° 48' weft from 

Greenwich. It may be feen at feven or eight leagues 

diftance. The largeft of thefe three iflands, which com¬ 

paratively may be called the great ifle of Trijlan d'A- 

cunha, is very high, and may be feen at 25 leagues di- 

fiance. It feems not to exceed in circumference 15 

nules. A part of the ifland towards the north rifes 

4X2 perpen- 
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perpendicularly from the fea to a height apparently of 

a thoufand feet or more. A level then commences, 

forming what among feamen is termed table land, and 

extending towards the centre of the ifland ; from whence 

a conical mountain rifes, not unlike in appearance to 

the Peak of TenerifFe, as feen from the bay of Santa 

Cruz. Boats were fent to found and to examine the 

fhore for a convenient place to land and water. In con¬ 

fluence of their report, the Lion (a Jhip of 64 guns) 

Hood in, and came to anchor in the evening on the 

north lide, in 30 fathoms water, one mile from the 

fhore ; the bottom black fand with (lime ; a fmall rock, 

off the. weft point, bearing fouth-weft by fouth, juft 

open with the weftern extremity of the ifland ; a-caf- 
cade, or fall of water, emptying itfelf upon the beach, • 

fouth by eaft. All the fliore, from the fouthern point 

to the eaftern extremity, appears to be clear of danger, 

and fteep, except the weft point, where there arebreak- 

ers about two cables length, or near 500 yards from the 
fhore. The fhip, when anchored, was overfhadowed by 

the dark mafs of that portion of the ifland whofe fides 

feemed to rife, like a mofs grown wall, immediately from 

the ocean. On the right the elevation was lefs rapid, 

and between the riling part and the fea was left a flat, 

of fome extent, covered with fedge grafs, interfperfed 

with fmall fhrubs, which, being perfectly green, looked 

from the fhip like a pleafant meadow, watered by a 

ftream that fell, afterwards, from its banks upon the 

beach. The officers, who went afhore, reported, that 

the calks might be filled with frefh water by means 

of a long hofe, without moving them from the boats. 

The landing place thereabouts Vas alfo deferibed as 
being fafe, and fuperior to' any other that had been ex¬ 

amined. From the plain, the land rofe gradually to¬ 

wards the cential mountain, in ridges covered with 

trees of a moderate fize and height. The coaft abound¬ 

ed with fea lions and feals, penguins and albatroffes. 

One of the latter was brought on board, his wings mea¬ 

suring ten feet from tip to tip ; but others are faid to 

have been found much larger. The coaft was covered 

with a broad fea weed, feveral fathoms long, and de¬ 

servedly by naturalifts termed giganticfucus. Some good 
fifh was caught with the hook and line. 

“ The accident of a fudden guft, by which the an¬ 
chor was in a few hours driven from its hold, and the 

fhip forced out to fea, prevented the ifland from being 

explored, as was intended. It is probable that had the 
Lion anchored in 20, inftead of 30 fathoms water, the 

anchor would have held firmly. Some advantage was 

obtained,, however, from coming to this place. The 

juft pofition of thofe iflands, in refpeCF to their longi¬ 

tude, was afeertained, by the mean of feveral time¬ 

pieces, to be about two. degrees to the eaftward of the 

place where they are laid down in charts, taken from 

observations made at a period when the inftruments for 
this purpofe were lefs accurate than at prefent. The 

fpot where the Lion anchored was determined, by good 

meridional obfervations, and by accurate time-pieces, 
to be 37 6 fouth latitude, and 1 H 43' weft longi¬ 

tude from Greenwich. The compafs had feven de¬ 
grees of variation weftward from the pole. Fahren- 

heit s thermometer.flood at 67 degrees. It was ufeful 

f ° c° a^C 3 certaine(^> t^iat a fafe anchorage, and plen- 

lL0irt00•d^ater, rerv°b€ found here*Thefe ^ a"ds 
e certainly worthy of a more particular inquiry ; for 

they are not 50 leagues from the general track of vef- 
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fels bound to China, and to the coaft of Coromandel, 
by the outer paffage. In war time, an excellent ren¬ 

dezvous might be fettled there, for fhips that wanted 

no other fupply but that of water. When circumftan- 

ces require particular difpatch, it is practicable to come 

from England to Triftan d'Acunha without flopping 

in the way, and afterwards to the end of the voyage to 
India or China.” 

Thefe iflands are feparated by a fpace of about fif¬ 

teen hundred miles from any land to the weftward or 

northward of them. They are fituated in that part of 

the fouthern hemifphere, in the neighbourhood of which 

a continent, to balance the quantity of land in the north¬ 

ern hemifphere, was once expeCted to be found, but 

where it has been fince difeovered that there is none. 

Of what extent, however, the bafes of thefe ffbnds are 

under the furface of the fea, cannot be afeertained ; or 

whether they may, or may not, be fufficient to make 

up for the defeCt of land appearing above water. Navi¬ 

gators report, that to the eaftward of them are other 

fmall iflands, differing not much in latitude, fuch as 

Gough and Alvarez iflands, and the Marfouines ; as 
well as extenfive fhoals, lying due fouth of the moll 

foutherly point of Africa, and extending eafterly feve¬ 

ral degrees. That all thefe together form a chain, 

fome of fubaqueous, and fome of fuperaqueous moun¬ 

tains, but all conne&ed by their roots, is perhaps a con¬ 

jecture lefs improbable, than that they fhould feparately 
arife, like tall columns, from the vaft abyfs. 

A fettlement in T.riftan d’Acunha is known to have 

been twice in the contemplation of adventurers, but not 

as yet to have been carried into execution. One had 

the projeCt of rendering it a mart for the change of 

the light manufactures of Hindoilan, fuited to hot 

climes., for the filver of the Spanifh fettlements in South 

America ; in the route between which places it is con¬ 

veniently fituated. The other plan meant is only as a 

fuitable fpot for drying and preparing the furs of fea 

lions and feals, and for extracting the fpermaceti of the 

white or long-nofed whale, and the whale-bone and oil 

of the black fpecies. Whales of every kind were feen 

fporting about Triftan d’xAcunha, particularly near the 

fetting of the fun ; and the fvvord-fifh likewife made its 

appeal ance occafionally.—Sir George Staunton’s Account 
of the E mb a fly to China. 

IR1TON, in zoology, a genus belonging to the 

order of vermes mollufca. The body is oblong ; the 

tongue is fpiral ; it has twelve tentacula, fix on each fide, 

the hindmoft ones having claws like a crab. There is but 

one fpecies, found in holes of rocks about the (hore. 

TROTTER (Mrs Catharine), was the daughter of 
Captain David Trotter, a Scotch gentleman. He was 

a commander in the royal navy in the reign of Charles 

II. and at his death left two daughters, the youngeft of 

whom, Catharine, our celebrated author, was born in 

London, Auguft 1679. She gave early marks of her 

genius ; and learned to write, and alfo made herfelf 

miftrefs of the French language, by her own applica¬ 

tion and diligence, without any inftruClor ; but file-had 

fome affiftance in the iludy of the Latin grammar and 

logic; of which latter fhe drew up an abftraCl for her 

own ufe.. The moft ferious and important fubjeCts, 

and efpecially religion, foon engaged her attention.— 

But notwithstanding her education, her intimacy with 

everal families of diftinClion of the Romilh perfuafion, 

expofed her, while very young, to impreffions in favour 

ot 
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Trotter, of that church \ which not being removed by her con- 

v— fercnces with fome eminent and learned members of the 

church of England, fhe embraced the Romifh commu¬ 

nion, in which fhe continued till the year 1707 In 

1695, fhe produced a tragedy called Agnes de Cajlro, 

which was a&ed at the tlieatre-rflyal when fhe was only 

in her 17th year. The reputation of this performance, 

and the verfes which fhe addreffed to Mr Congreve 

upon his Mourning Bride, in 1697, were probably the 

foundation of her acquaintance with that celebrated 

writer. Her fecond tragedy, Fatal Friendfhip9 was 

a died in 1698, at the new theatre in Lincoln’s-Inn- 

Fields. This tragedy met with great applaufe, and is 

ftill thought the mofl perfect of her dramatic perform¬ 

ances. Her dramatic talents not being confined to tra¬ 

gedy, Hie brought upon the ftage, in 1701, a comedy 

called Love at a lofs, or Mojl votes carry it. In the 

fame year fhe gave the public her third tragedy, enti- 

titled the Unhappy Penitent, adled at the theatre-royal in 

Drury-lane. But poetry and dramatic writing did not 

fo far engrofs the thoughts of our author but that fhe 

fometimes turned them to fubje&s of a very different 

nature ; and diflinguifhed herfelf in an extraordinary 

manner in defence of Mr Locke's writings ; a female 

metaphyfician being a remarkable phenomenon in the 

republic of letters. 
She turned to the exercife of her dramatic genius 

in 1703, and fixed upon the revolution of Sweden, un¬ 

der Guftavus Erickfon, for the fubjed of a tragedy. 

This tragedy was a&ed, in 1 706, at the Queen's theatre 

in the Hay-Market. In 1707, her doubts concerning 

the Romifh religion, which fhe had fo many years pro- 

filled, having led her to a thorough examination of the 

grounds of it, by confulting the befl books on both 

tides of the quefiion, and advifing with men of the befl 

judgment, the refult was a convi£lion of the falfenefs 

of the pretentions of that church, and a return to that 

of England, to which fhe adhered during the remain¬ 

der of her life. In 1708, fhe was married to the Rev. 

Mr Cockburu, then curate of St Dunftan’s in Fleet- 

flreet, but he afterwards obtained the living of Long- 

Horfely, near Morpeth in Northumberland. He was a 

man of confiderable abilities; and, among feveral other 

things, wrote an account of the Mofaic [Deluge, which 

was much approved by the learned. 
Mrs Cockburn’s remarks upon fome writers in the 

controvcrfy concerning the foundation of moral duty 

and moral obligation, were introduced to the world, 

in Augufl 1743, in the Literary Journal, intitled The 

Hijlory of the Worhs of the Learned, The ftrength, 

clearnefs, and vivacity (hewn in her remarks upon the 

mofl abflradl and perplexed queflions, immediately rai¬ 

led the curiofity of all good judges about the conceal¬ 

ed writer ; and their admiration was greatly increafed 

when her fex and advanced age were known. Dr Ru- 

therforth’s Eflay on the Nature and Obligations of 

Virtue, publifhed in May 1744, foon engaged her 

thoughts ; and notwithflanding the aflhmatic diforder 

which had feized her many years before, and now left 

her fmall intervals of eafe, fhe applied herfelf to the con¬ 

futation of that elaborate difeourfe, and finifhed it with 

a fpirit, elegance, and perfpicuity equal, if not fuperior, 

to all her former writings. 
The lofs of her hufband in 1748, in the 71ft year of 

his age, was a fevere fhock to her ; and fhe did not long 

furvive him, dying on the nthof May 1749, in her 

71ft year, after having long fupported a painful diforder 

with a retignation to the Divine will, which had been 

the governing principle of her whole life, and her fup- 

port under the various trials of it. 

Her works are collected into two large volumes 8vo, 

by Dr Birch ; who has prefixed to them an account of 

her life and writings. 

TRUMPET Marine, or Marigny. This is a 

flringed inflrument, invented in the 16th century by an 

Italian artift Marino or Marigni, and called a trumpet, 

becaufe it takes only the notes of the trumpet, with all 

its oiniffions and imperfe&ions, and can therefore exe¬ 

cute only fuch melodies as are fitted for that inftru- 

ment. It is a very curious inflrument, though of fmall 

mufical powers, becaufe its mode of performance is to¬ 

tally unlike that of other flringed infiruments ; and it 

deferves our very particular attention, becaufe it lays 

open the mechanifm of mufical founds more than any 

thing we are acquainted with ; and we fhall therefore 

make ufe of it in order to communicate to our readers a 

philofophical theory of mufic, which we have already 

treated in detail as a liberal or fcientific art. 

The trumpet marine is commonly made in the form 

of a long triangular pyramid, ABCD, fig. A. on which 

a fiiigle firing EEG is ftrained over a bridge Fby means 

of the finger pin L. At the narrow end are feveral 

frets x, 2, 3, 4, 5, &c. between E and K, which di¬ 

vide the length EF into aliquot parts. Thus E I is 

TV of EF, E 2 is y\y and fo on. The bow is drawn 

lightly acrofs the cord at H, and the firing is flopped 

by prtfilng it with the finger immediately above the 

frets, but not fo hard as to make it touch the fret. 

When the open firing is founded, it gives the funda¬ 

mental note. If it be flopped, in the way now deferi- 

bed, at |d of its length from E, it yields the 12th of 

the fundamental ; if Hopped at £th, it gives the double 

odlave ; if at -fth, it gives the 17th major, See. In fhort, 

it always gives the note correfponding to the length ot 

the part between the fret and the note E. The founds 

rcfemble thole of a pipe, and are indeed the fame with 

thofe known by the name harmonics, and now executed 

by every performer on infiruments of the viol or violin 

fpecies. But in order to increafe the noife, the bridge 

F is confiruCted in a very particular manner. It does 

not rdl on the found-board of-the inflrument through 

its w'hole breadth, but only at the corner a, where it is 

firmly fixed. The other extremity is detached about 

,^th of an inch from the found board ; and thus the 

bridge, being made to tremble by the firong vibration * 

of the thick cord, rattles oil the found-board, or on a 

bit of ivory glued to it. The ufual way in which this 

motion is procured, is to have another firing palling 

under the middle of the bridge in fuch a manner that, 

by ilraining it tight, wre raife the corner b from the 

found board to the proper height. This contrivance 

increafes prodigioufly the noife of the inflrument, and 

gives, it foinewhat of the [mart found of the trumpet, 

tho’ very liarfh and coarfe. But it merits the attention 

of every perfon who wifhes to know any thing of the 

philofophy of mufical founds, and we fhall therefore 

fay as much on the fubjeft as will conduce to this 

effe£l. 
Galileo, as we have obferved in the article Tempe¬ 

rament, St/ppl. was the firft who difeovered the real 

connexion between mathematics and mufic, by demon- 

flrating that the times of the vibrations of elaftic cords 
of 
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of the fame matter and fize, and ftretched by equal A<rB. 
weights, are proportional to the lengths of the firings. 

He inferred from this that the mufical pitch of the 

found produced by a ftretched cord depended lolely on 

the frequency of the vibrations. Moreover, not being 

able to difeover any other circumftance in which thofe 

founds phyfically refembled each other, and reflecting 

that all founds are immediately produced by agitations 

of air a&ing on the ear, he concluded that each vibra¬ 

tion of the cord produced a fonorous pulfe in the air, 

and therefore that the pitch of any found whatever de¬ 

pended on the frequency of the aerial pulfes. In this 

way alone the found of a firing, of a bell, of an organ 

pipe, and the bellow of a bull, may have the fame pitch. 

He could not, however, demonflrate this in any cafe 

but the one above mentioned. But he was encouraged 

to hope that mathematicians would be able to demon¬ 

flrate it in all cafes, by his having obferved that the 

fame proportions obtained in organ pipes as in firings 

flretched by equal weights. But it required a great 

progrefs in mechanical philofophy, from the flate in 

which Galileo found it, before men could fpcculate and 

reafon concerning the pulfes of air, and difeover any 

analogy between them and the vibrations of a firing. 

This analogy, however, was difeovered, and its demon- 

flration completed, as we fhall fee by and by. I11 the 

mean time, Galileo’s demonflration of the vibrations of 

elaflic cords became the foundation of all mufical phi¬ 

lofophy. It mufl be thoroughly underflood before we 

can explain the performance of the trumpet marine. 

The demonflration of Galileo is remarkable for that 

beautiful fimplicity and perfpicuity which diflinguifli all 

the writings of that great mechanician, and it is the 

elementary propofition in all mechanical treatifes of 

rnufic. Lew of them indeed contain any thing more ; 

but it is extremely imperfe&, and is juft only on the 

fuppofition that all the matter of the ftring is'colle&ed 

at its middle point, and that the reft of it has elafticity 

without inertia. This did not fuit the accurate know¬ 

ledge of the 17th century, after Huyghcns and Newton 

had given the world a taile of what might be done by 

profecuting the Galilean mechanics. When a mufical 

cord has its middle point drawn afide, and it is drain¬ 

ed into the fhape of two ftrait lines, if it be let go, it 

will be obferved not to vibrate in this form. It may 

eafily be feen in the extremity of its excurfions, where 

it refts, before it return by its elafticity. The reafon 

is this (fee fig. B.) When the middle point C of the 

cord is drawn alidc, and the cord has the form of two 

ftraight lines AC, CB, this point C, being pulled in 

the dire&ions CA, CB, at once, is really accelerated 

in the dire&ion CD, which bife&s the angle ACB ; and 

if it were then detached from the reft of the material 

cord, it would move in that dire&ion. But any other 

point / between C and B has no accelerating force 

whatever a&ing on it. It is equally pulled in the di- 

re&ions/C and/B. The particle C therefore is obli¬ 
ged to drag along with it the inert matter of the reft 

of the cord; and when it has come to any intermediate 

fituation c, the cord cannot have the form of two ftraight 

lines Ac, c B, with the particle /fituated in/ This 

particle will be left fomewhat behind, as in ?9 and the 

cord wdl have a curved form A c t B ; and in this form 
it will vibrate, going to the other fide, and affuming, 

BOt thc re&ihneal form ADB, but the curved form 
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That every particle of the curve A e c [f B is Trumpet 

now accelerated toward the axis AB is evident, becaufe 

every part is curved, and the whole is drained toward - 

A and B, which tends to ftraiten every part of it. 

But in order that the whole may arrive at the axis in 

one moment, and conftitute a ftraight line. AB, it is 

evidently neceflary that the accelerating force on every 

particle be as the diftance of the particle from that 

point of the axis at which it arrives. It is well known to 

the mathematician that the accelerating force by which 

any particle is urged towards a re&ilineal position, with 

refpe& to the adjoining particles, is proportional to the 

curvature. Our readers, who are not familiar with fuch 

difciiftions, may fee the truth of this fundamental propo- 

iition by confidering the whole of Ac B as only a particle 

or minute portion of a curve, magnified by a microfcope. 

The foice which drains the curve may be repreiented 

by c A or AE. Now it is well known (and is the 

foundation of Galileo’s demonflration) that the {train- 

ing force is to the force with which c is accelerated in 

the dire&ion c E as A c to c D, or as AE to c D, or 

as AE to twice c E. Now c E is the meafure of the 

curvature of A c B, being its defle&ion from a right 

line. Therefore when the draining force is the fame 

all over the curve, the accelerating force, by which any 

portion of it tends to become ftraight, is proportional 

to the curvature of that portion. And if r be the radius 

of a circle pafting through A, c, and B, and coinciding 

with this element of a curve, it is plain that cD : c A = 

t A : r, or that the radius of curvature is to the element 

c A as the extending force to the accelerating force ; 

and c D = —_; and is inverfely as r, or dire&ly as the 

curvature. 

Hence we fee the nature of that curve which a mu¬ 

fical cord muft have, in order that all its parts may ar¬ 

rive at the axis at once. The curvature at c muft be 

to the curvature at/as E e to s/ But this may not 

be enough. It is farther neceflary that when c has got 

half way to E, the curvature in the different points 

of the new cuivc into which the cord has now arranged 

ltfelf, be alfo, in every point, proportional to the dif- 

tanee from the axis. Now this -will be the cafe if the 

extreme curve has been fuch. For, taking the cord in 

any other fucceflive (hape, the diftance which each point 

has gone 111 the fame moment muft be proportional to 

the force which impelled it; therefore the remainin'!' 

diltances of all the points from the axis will have the 

fame proportions as before. And the geometrical and 

evident confequence of this is, that the curvatures will 
alfo be in the lame proportion. 

1 herefore a cord that is once arranged in this form 

will always preferve it, and will vibrate like a cycloidal 

pendulum, performing its ofcillations in equal times, 

whether they be wide or narrow. Therefore fince this 

perfect ifochronifm of vibrations is all that is wanted 

for prefervmg the fame mufical pitch or tone, this cord 
will always have the fame note. 

I his propofition was the difeovery of Dr Brooke 

Taylor, one of the ornaments of our country *, and is* See hi* 

publilhed in his celebrated work Metbodus Incremental’Enc:>,U 

rum-' The inveftigation, however, and the demonftra- 
tion in that work, are fo obfeure and fo tedious that few 

had patience to perufe them. It was more elegantly 

treated afterwards by the Bernoulli's and others. The 

curve 



T R U I "Trumpet curve got the name of the Taylorean curve ; and is con- 
Marine, fidered by many eminent mathematicians as a trochoid, 

-v-' viz, the curve defcribed by a point in the nave or fpoke 

of a wheel while the wheel rolls along a ftraight line. 

But this is a miilake, although it is allied to the tro¬ 

choid in the fame manner that the figure of fines is 

allied to the cycloid. Its phyfical property intitles it 

to the name of the harmonical curve. As this 

curve is not only the foundation of all our knowledge 

of the vibration of elaftic cords, but alfo furnifhes an 

equation w hich will lead the mathematician through the 

whole labyrinth of aereal undulations, and be of ufe on 

irnny other occafions ; and as the firfl mathematicians 

have, through inattention, or through enmity to Dr 

Taylor, affedled to conlider it as the trochoid already 

well known to themfelves—we (hall give a fhort account 

of its conftrudlion and chief properties, Amplified from 

the elegant defeription given by Dr Smith in his Har¬ 

monics. 
Let SDTV, QERP (fig. C.), be circles defcribed 

round the centre C. Draw the diameters QCR, KCP, 

cutting each other at right angles. From any point 

G in the exterior circle draw the radius GC, cutting 

the interior circle in F, draw KHFI parallel to QCR, 

and make HI, HK, each equal to the arch EG. Let 

this be done for every point of the quadrantal arch 

EGR. The points I, K, are in the harmonic curve ; 

that is, the curve AKDIB pafiing through the points 

K and I, determined by this conflrudlion, has its cur¬ 

vature in every point K proportional to the diftance KN 

from the bafe AB. 
To demonflrate this, draw FL perpendicular to the 

axis, and join EL. Take another pointy in the outer 

circle indefinitely near to G. Draw g *, cutting the 

inner circle in and f h and f l perpendicular to DC, 

CT, and join E /. Then fuppofe two lines K m K m! 

perpendicular to the curve in K and Z. They mult 

meet in m', the centre of the equicurve circle. Draw 

KN n perpendicular to the bafe, and m' ri parallel to it, 

and join Z «. Laftly, draw XL x perpendicular to EL. 

It is plain that Z O, the difference of F1K and h /, 

is equal to Gg, the difference of GE and g E, and that 

KO is equal to F r, and L / to r f. Alfo, becaufe 
EL* 

ELX is a right angle, EX = 

We have Fr : F/= CL : CF, = CL : CD. 

Yf-Gg= CD : CE. 

Therefore Fr : G^, or KO : OZ zz CL : CE. 

The triangles ECL and /’OK are therefore fimilar, 

as are alfo / OK and Knm, and confequently ECL and 

K n m ; and becaufe EC is parallel to K «, EL is pa¬ 

rallel to Km. For the fame reafon km is parallel to E/, 

and the triangles E lx and m K / are fimilar, and 

Lx : K/ =. LE : Km 

and Lx : KZ zz EC : K«. But farther. 

Lx : L/ = CE : CL 

LI : F/= KN : CD, being = FL : FC 

F/: Gg = CD : CE, being = F/: / O 

Gg : K/ = CE : CL, being r= KO : KZ. 

Therefore Lx : K k = KNxCE : EL*, = KN : EX. 
EX-LE 

Therefore KN : EX = LE : Km, and Km 

EX-CE 
and KN : EX = CE ; Kn, and Kn zz • 
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In the very narrow vibrations of mufical cords, CD Trumpet 

is exceedingly fmall in comparifon witli C E, fo that, Mai~lllc‘ t 

EX’EL, or EX’CE, may, without fenfible error, be 

taken forCE*, and then we obtain K m or K n (which 

hardly differ) zz anc^ therefore the curvature is 

proportional to KN. The fmall deviation from this ra¬ 

tio would feem to fhew that this conftrudlion does not 

give the harmonic curve wfith accuracy. But it is not 

fo. For it will be found, that although the curvature 

is not as KN, it is flill proportional to the fpace which 

any particle K mufl really deferibe in order to arrive at 

the axis. Thefe paths are lines wbofe curvatures dimi- 

nifli as they approach to DC. 

We fee \fy that the bafe ACB of the curve is equal 

to the femicircular arch QER. 

idy Alfo that the tangent KZ in any point K is per¬ 

pendicular to EL. 
3d) We learn that the curvature at A and B is no¬ 

thing, for in thefe two points KN is nothing. 

4tb9 The radius, of curvature at D is precifelyr=^^?L, 

Therefore, as the firing approaches the axis, and CD 

diminifhes, the curvature diminifhes in the fame pro¬ 

portion. The vibrations therefore are performed like 

thofe of a pendulum in a cycloid, and are ifochronous, 

w’hether wide or narrow, and therefore the mufical pitch 

is conflant. 
This is not ftridlly true, becaufe in the wide vibrations 

the extenfion or extending force is fomewhat greater. 

Hence it is that a firing when violently twanged founds 

a little fharper at the beginning. Dr Long made a 

harpfichord whofe firings were ftretched by weights, by 

which this imperfe&ion was removed. 

It is proper to exhibit the curvature at D in terni3 

of the length AB, and of the greatell excurfion c D. 

Therefore let c be the circumference of a circle whofe 

diameter is I. Let AB the length of the cord be 

= L, and let CD the i breadth of the vibration be B. 
C E2 

We had a little ago D m zz~—r hut c : I =z AB 
CD, 

CE, and CE = 

AB2 

AB, 

c 

L’ 

and c E* 

nearly. 

AB*. 
Therefore D?t* 

c’XCD’ 9,87CD 
We can now tell the number of vibrations made in a 

fecond by a firing. This we obtain by comparing its 

motion, when impelled by the accelerating force which 

a&s on it, with its motion when a£led on by its weight 

only. Therefore let L be the length of a firing, and 

W its weight, and let E be the draining weight, or 

extending force. Let y'be the force which accelerates 

the particle D d of the cord, and <u> the weight of that 

particle, while W is the weight of the whole cord. Let 

z be the fpace which the particle D d would deferibe 

during the time of one vibration by the uniform adtion 

of the force/, and let S be the fpace which it would 

deferibe in the fame time by its weight <w alone. Then 

(Dynamics, Suppl. n* 103. cor. 6.) the time in which 

f would impel the particle D d along DC, is to the 

time of one vibration as l : *. And i DC is to z as 

the fquare of the time of deferibing 4- DC is to the 

fquare of the time of deferibing % 5 that is, 1 ; c% zz. 

i DC : 2 and c* DC zz 2 z* 
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Now, by the property of the harmonic curve, 

AB : D m = 2 »■: AB 
But D *» : D d = E :/ 

And D d: AB =z <w : W 

Therefore 2 2rE*w = AB^’W 

And f: w zz 2zXE: AB X W 
But <w :y* —’ 28:22 

Therefore 2 8 X E = AB X W 

. And 2 E : W = AB : S. 

That is, a mufical chord, extended by a force E, per¬ 

forms one vibration DCV in the time that a heavy body 

defcribes a fpace S, which is to the length of the cord 

as its weight is to twice the extending force. 

Now let g be the fpace through which a heavy body 

falls in one fecond, and let the time of vibration (elti- 

mated in parts of a fecond) be T. We have 

AB : S = 2 E : W 

S : g = T2 : i3 

Therefore AB : g = 2 E*Ta ; W 

And AB X W = T1 X 2 E X^_ 

Therefore T2 = AB X W and T= /AB X W~ 
2g.E V ig.E 

Let n be the number of vibrations made in a fecond. 

=y 
2 g- E = /i/_E 

v L.W T V AB.W _ 

If the length of the cord be meafured in feet, 2 g is 

very nearly 32. If in inches, 2 g is 386, more nearly. 

/i86E Therefore n=/'3llor / 
v L*W v 

This may ea- 
L-W V L-W 

fily be compared with obfervation. X)r Smith hung a 

weight of 7 pounds, or 49,000 grains, on a brafs wire 

fufpended from a linger pin, and fhortened it till it was 

in perfedl unifon with the double odlave below the open 

Itring D of a violin. In this flate the wire was 35,55 
inches long, and it weighed 31 grains. 

Now 738,4X49000 = 

V 35.55X31 6 ’7 
This 

therefore, ought to- make 130,7 vibrations in a fecond. 

JJr Smith proceeded to afcertain the number of aereai 

pulles made by this found, availing himfelf of the theory 

of the beats of tempered confonances invented by him¬ 

felf. On his fine chamber organ he tuned upwards the 

perfect fifths DA, A e, e b, and then tuned downward 

the perfect 6th e d. Thus he obtained an octave to 

D, which was too fharp by a comma, and he found that 

it beat 65 times in 20 feconds. Therefore the number 

of vibrations was ^ 81, or 263,25. Thefe were com¬ 

plete pulfes or motions from D to V and back again, 

and therefore cont^ned 526I fueh vibrations as we have 
now been confidering. The double odtave below Ihould 

make Jthof tins, or 131,6, which is not a complete 

vibration more than the above theory requires: more 
accurate coincidence is needlefs. 

This theory is therefore very completely eflablifhed, 
and it may be confideredias one of the fined: mechani¬ 

cal problems which has been folved in lad: century. We 

mention it with greater minutenefs, becaufe the merit 
ot Dr Taylor is not fufficiently attended to. Mr 

Kameau, and the other great theorifts in mufic, make 

n r !?Cnt!°rn. 0^ ^lim ’ anc* as ^ave occafion to fpeak 
ot the abfolute number of vibrations made by any mu- 

lical note, always quote Mr Sauveur of the French aca- 

o ] T R U 
demy. This gentleman has written fome very excellent Trump** 
differtatious on the theory of mufic, and Sir lfaac New- Marine.’’ 

ton in his Principia often quotes his authority. He ‘-***** 

has given the aaual determination of the number of 

vibrations of the note C, obtained in a manner iimilar 

to that pradifed by Dr Smith on his chamber organ, 

and which agrees extremely well with that meafure. 

But Mr Sauveur has alfo given a mechanical inveftigation 
of the problem, which gives the fame number of°vibra- 

tions that he obferved. We prefume that Ilameau and 

others took the demonflration for good ; and thus Mr 

Sauveur paffes on the Continent for the difeoverer of this 

theorem. But it was not publifhed till 1716, though 

read ill 1713 ; whereas Dr Taylor’s demonflration was 

read to the Royal Society in May 1714. But this 

demonflration of Mr Sauveur is a mere paralogifm, 

where errors compenfate errors ; and the affumption on 

winch he proceeds is quite gratuitous, and has nothing 

to do with the fubjea. Yet John Bernoulli, from en¬ 

mity to Taylor and the Englifh mathematicians, takes 

not the lead notice of this fophidicated demonflration, 

accommodated to the experiment, and fo devoid of any 

pretenfions to argument that this fevere critic could not 
but fee its falfity. 

Sauveur was one of the firfl who obferved diflinaiy 

that remarkable faa which Mr Rameau made the foun¬ 

dation of his mufical theory, viz. that a full mufical 

note is accompanied by its oaave, its twelfth, and its 

feventeenth major. It had been cafually obferved be. 

fore, by Marfennus, by Perrault, and others ; but Sau¬ 

veur tells diflindly how to make the obfervation, and af¬ 

firms it to be true in all deep notes. Rameau afferts it 

to be univerfally and neceffarily true in all notes, and 
the foundation of all mufical pleafure. 

It had been difeovered before this time, that not only 

a full note caufed its unifon to refound, but alfo that a 

I2th, being founded near any open firing, the firing 

refounded' to this 12th. It does the fame to a 15th, a 
17th major, a 22d, &c. 

Dr Wallis added a very curious circumflance to this 
obfervation. Two of his pupils, Mr Noble and Mr 

Pigott, in 1673, amufing themfelves with thefe refon- 

nances, obferved, that if a Jinall bit of paper be laid 

on the firing of a violin which is made to refound to 

its unifon, the paper is thrown off: a proof that the 

firing refounded by really vibrating, and that it is 

thrown into thefe vibrations by the pulfes of the air 

produced by the other firing. In like manner the pa¬ 

per is thrown off when the firing refounds to its oc¬ 

tave. But the young gentlemen obferved, that when 

the paper was laid on the middle point of the firing, it 

remained without agitation, although the firing fiill re¬ 

founded. ,1 hey found the fame thing when they made 

the firing refound to its 1 2th : papers laid on the two 

points of divifion lay fiill, but were thrown off when 

laid on any other place. In fliort, they found it a ge¬ 

neral rule, that papers laid on any points of diviffon 

correfpondmg to the note which was refounded, were 
not agitated. 

Dr Wallis (the greateft theorift in mufic of the 17th 

century) juftly concluded that thefe points of there- 
oun ing firing were at reft, and that the intermediate 

parts were vibrating, and producing the notes corre- 
ip°nding to their lengths.- 

From this Mr Sauveur, with great propriety* deduced 

1 the 
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the theory of the performance of the trumpet marine, 

the vielle, the clavichord, and fome other inilruments. 

When the firing of the trumpet marine is gently 

(lopped at 4-j and the bow drawn lightly acrofs it at 

H (fig. A), the full vibration at the Huger is Hopped ; 

but the firing is thrown into vibrations of fome kind, 

which will either be deflroyed or may go on. It is of' 

importance to fee what circumllance will permit their 
continuance. 

Suppofe an elaflic cord put into thefituation ABODE 

(fig. D), fuch that AB, BC, CD, DE, are all equal, 

and that BCD is a flraight line. Let the point C be 

made fad, and the two points B and D be let go at 

once. It is evident that the two parts will immediate¬ 

ly vibrate in two harmonica! curves A Z> C and CDE, 

which will change to ABC and C</E, and fo on alter¬ 

nately. It is alfo evident that if a line FCG be drawn 

touching the curve ABC, it will alfo touch the curve 

CDE ; and the line which touches the curve A l C in 

C, will alfo touch the curve C^/E. In every inftant 

the two halves of tlie cord will be curves which have a 

common tangent in the point C. The undoubted eon- 

fequence of this is, that the point C will not be affeft- 

ed by thefe vibrations, and its fixnre may be taken away. 

The cord will continue to vibrate, and will give the 

found of the odlave to its fundamental note. 

The condition, then, which mufl be implemented, in 

order that a firing may refound to its octave, or take 

the found of its odlave, is limply this, that its two parts 

may vibrate equally in oppofite diredlions. This is 

evidently pofiible ; and when the bow is drawn acrofs 

the firing of the trumpet marine at FI, and irregular 

vibrations are produced in the whole firing, thofe which 

happen to be in one diredlion on both iides of the middle 

point, where it is gently flopped by the finger, will de- 

ftroy each other, and the confpiring ones will be in- 

ftantly produced, and then every fucceeding action of 
the bow will increafe them. 

The fame thing muft happen if a firing is gently 

flopped at one-third of its length ; for there will be the 

fame equilibrium of forces at the two points of diviiion, 

fo that the fixures of thefe points may be removed, and 

the firing will vibrate in three parts, founding the 12th 
of the fundamental. 

We may obferve, by the way, that if the bow be 

drawn acrofs the firing at one of the points of diviiion, 

correfponding to the flopping at the other end of the 

firing, it will hardly give any diflintt note. It rattles, 

and is intolerably harfh. The reafon is plain : The how 

takes fome hold of the point C, and drags it along 

with it. The cord on e&ch fide of C is left behind, 

and therefore the two curves cannot have a common 

tangent at C. The vibrations into which it is thus 

jogged by the bow deflroy each other. 

We now lee why the trumpet marine will not found 

every note. It will found none but fuch as correfpond 

to a diviiion of the firing into a number of equal parts, 

and its note will be in unifon with a firing equal to one 

of thofe parts. Therefore it will frjl of all found the 
fundamental, by its whole length ; 

2. Its odlave, correfponding to - 4 its length 
3. The 12th, - 

4. The 15th, or double odlave, 

5. The 17th, 

6. The 19th, 
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The 21 ft, which is not in the dia¬ 

tonic fcale of our mufic, 

The triple odlave, or 22d, 

The 23d, or 2d in the fcale of the 
triple odlave, 

The 24th, or 3d in this fcale, 

The 25th, a falfe 4th of this fcale, 

The 2 6th, a perfedl 5th of this fcaleA 1,v 

The 27th, a falfe 6th of ditto, 
The 28th, a falfe 7th minor, 

The 28th, a perfedl 7th major, 

i 6. The quadruple odlave, 

Thus we fee that this inftrument wi 

mufic, and indeed will not complete any odlave, becanfe 

it will neither give a per ft & 4th nor 6th. We lhall 

prefently fee that thele are the very defcdls of the 
tru mpet. 

This Angular ft ringed inftrument lias been deferibed 

in this detail, chiefly with the view of preparing us for 

underftafiding the real trumpet. The Vielle, Sa¬ 

voyards, or FIurdygurdv, performs in the fame 

manner. While the wheel rubs one part of the firing 

like a bow, the keys gently prefix the firings, in points 

of aliquot divifion, and produce the harmonic notes. 

It is to prevent fuch notes that the part of liarpfi- 

cliord wires, lying between the bridge and the pins, are 

wrapped round with lift. Thefe notes would frequent¬ 
ly difturb the mufic. 

Daftly on this head, the JEolian harp derives its vaft 

variety of fine founds from this mode of vibration. Sel¬ 

dom do the cords perform their fundamental or iimple 

vibrations, They are generally founding fome of the 

harmonies of their fundamentals, and give us all this 
variety from firings tuned in unifon. 

Trvmi'Et, MvJicdU is a wind inftrument which founds 
by prefling the doled lips to the fmgll end, ami forcing 

the wind through a very narrow aperture between the 

lips. This is one of the mod ancient of lnufical inftru- 

ments, and has appeared in all nations in a vaft variety 

of forms. The conch of the favage, the horn of the 

cow-herd and of the poftman, the bugle horn, the li- 

tuus and tuba of the Romans, the military trumpet, and 

the trombone, the cor dr chajfe or French horn—are all 

in firtime ms winded in the fame manner, producing 

their variety of tones by varying the manner and force 

of blowing. r[ lie lerpent is another inftrument of the 

fame kind, but producing part of its notes by means of 
holes in the fidcs. 

Although the trumpet is the fun pled of all muficai 
infirunientii, being nothing but a long tube, narrow at 

one end and wide at the other, it is the moll difficult 

to he explained., ( o underftand how fonorous and re¬ 

gulated undu alt ions can be excited in a tube without 

any previous vibration of reeds to form the waves at 

the entry, or of holes to vary the notes, requires a ve¬ 

ry nice attention to the mechanifm of aeical undula¬ 

tions, and we are by no means certahi that we have 

as yet hit on the true explanation. We are certain, 

however, that thefe aereal undulations do not differ 

from thofe produced by the vibration of firings ; for 

they make firings refound in the fame manner as vibra¬ 

ting cords do. Galileo, however, did not know thi* 

argument for his afiertion that the muficai pitch of a 

pipe, like that of a cord, depended on the frequency 

alone of the aereal undulations; but bethought it highly 

4 Y probable, 

Mufral 
Trumpet. 
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Mufical probable, from his obfervations on the ftru&ure of organs, 

Trumpet. that the notes of pipes were related to their lengths in the 

^ T J fame manner as thofe of wires, and he exprefsiy makes 

this remark. Newton, having difcovered that found 

moved at the rate of about 960 feet per fecond, obferved 

that, according to the experiments of Mr Sauveur, the 

length of an open pipe is half the length of an aereal 

pulfe. This he could eafily afcertain by dividing the fpace 

defcrihed by found in a fecond by the number of pulfes. 

Daniel Bernoulli, the celebrated promoter of the 

Newtonian mechanics, difcovered, or at lead: was the 

firft who attentively marked, fome other circumftances 

of refemblance between the undulations of the air in 

pipes and the vibrations of wires. As a wire can be 

made, not only to vibrate in its full length, founding 

its fundamental note, but can alfo be made to fubdivide 

itfelf, and vibrate like a portion of the whole, with 

points of'reft between the vibrating portions, when 

it gives one of its harmonic notes; fo a pipe can¬ 

not only have fuch undulations of air going ori with¬ 

in it as are competent to the produ&ion of its fun¬ 

damental note, but alfo thofe which produce one of its 

•harmonic notes. Every one knows that when we force 

a flute, by blowing too ftrongly, it quits its proper 

note, and gives the o&ave above. Forcing ftill more, 

produces the 12th. Then we can produce the double 

o&ave or 15th, and the 17th major, &c. In fhort, by 

attending to feveral circumilances in the manner of 

blowing, all the notes may be produced from one very 

long pipe that we ^produce from the trumpet marine, 

and in precifely the fame order, and with the fame o- 

tnifiions and imperfections. This alone is almoft equi¬ 

valent to a proof that the mechanifm of the undulations 

of air in a pipe are analogous to that of the vibrations 

of an elaftic cord. Having with fo great fuccefs in- 

vefligated the mechanifm of the partial vibrations of 

wires, and alfo another kind of vibrations which we (hall 

mention afterwards, incomparably more curious and 

more important in the phiiofophy of mufical founds, 

Mr Bernoulli undertook the inveftigation of thofe more 

myfterious motions of air which are produced in pipes ; 

and in a very ingenious diflertation, publifhed in the 

Memoirs of the Academy of Paris for 1762, &c. he 

gives a theory of them, which tallies in a wonderful 

manner with the chief phenomena which vve ohferve in 

the wind inftruments of the llute and trumpet kind. 

We are not, however, fo well fatisfied with the truth 

of his ajfumptions refpe£ting the ftate of the air, and the 

precife form of the'undulatiohs which he afligns to it ; 

but we fee that, notwithftanding a probability of his 

being miftaken in thefe circnmftances (it is with great 

deference that we prefume to fuppofe him miftaken), 

the chief proportions are ftill true ; and that the chan¬ 

ges from note to note mnft be produced in the order, 

tho’ perhaps not in the precife manner, afligned by him. 

It is by no means eafy to conceive, with clearnefs, 

the way in which mufical undulations are excited in the 

various kinds of trumpets. Many who have reputation 

as mechanicians, fuppofe that it is by means of vibra¬ 

tions of the lips, in the fame manner as in the haut¬ 

boy, clarionette, and reed pipes of the organ, where the 

air, fay they, is put in motion by the trembling reed. 

But this explanation is wrong in- all its parts ; even in 

the reed pipes of an organ, the air is not put in motion 

by the reeds. I hey are indeed the occajions of its mu¬ 

fical undulation; but they do not immediately impel it 
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into thofe waves. This method (and indeed all me- Mufical 

thods but the vibrations of wires, bells, &c.) of produ- f rumper 

cing found is little underftood, though it is highly wor- v“" - 

thy of notice, being the origin of animal voice, and 

becaufe a knowledge of4 it would enable the artifts to 

entertain us with founds hitherto unknown, and thus add 

confiderably to this gift of our Bountiful Father, who 

has flievvn, in the ftruclure of the larynx of the human 

fpecies, that he intended that we fhould enjoy the plea- 

fures of mufic as a laborurn duke lenimeti. He has there 

placed a micrometer apparatus, by which, after the 

other mufcles have done their part in bringing the glot¬ 

tis nearly to the tenfiori which the intended note re¬ 

quires, vve can eafily, and inftantly, adjull it with the 
utmoft nicety. 

We trull, therefore, that our readers will indulge 11s 

while we give a very curfory view of the manner in 

which the tremulous motion of the glottis, or of a reed 

in an organ pipe, produces the fonorous undulations with 

a conftant or uniform frequency, lo* as to yield a mfifi- 
cal note. 

If we blow through a fmall pipe'or quill, we produce 

only a whizzing or hilling lioife. If, in blowing, we 

(hut the entry with our tongue, we hear fomething like 

a folid blow or tap, and it is accompanied with fome 

faint perception of a mufical pitch, juft as when we tap 

with the finger on one of the holes of a flute when all 

the reft are fhut. We are then fenlible of a difference 

of pitch according to the length of the pipe ; a longer 

pipe or quill giving a graver found. Here, then, is 

like the beginning of a fonorous undulation. Let 11s 

confider the ftate of the air in the pipe : It was filled 

by a column of air, which was moving forward, and 

would have been fucceeded by other air in the fame 

ftate. This air was therefore nearly in its ftate of na¬ 

tural denfity. When the entry is fuddenly flopped by 

the tongue, the included air, already in motion, conti¬ 

nues its motion. This it cannot do without growing 

rarer, and then it is no longer a balance for the preffure 

of the atmofphere. It is therefore retarded in its mo¬ 

tion, totally flopped (being in a rarefied ftate), and is 

then prefted back again. It comes back with an acce¬ 

lerated motion, and recovers its natural denfity, while 

the ftate of rarefa&ion goes forward through the open 

air like any other aereal pulfe. Its motions are fome- 

what, but not altogether, like that of a fpiral wire, 

which has been in like manner moving uniformly along 

the pipe, and has been flopped by fomething catching 

hold of its hindermoft extremity. This fpring, when 

thus catched behind, ftretches itfelf a little, then con¬ 

tracts beyond its natural ftate, and then expands again, 

quivering feveral times. It can be demonftrated that 

the column ot air will make but one quiver. Suppole 

this accomplifhed in the hundredth part of a fecond, 

and that at that inftant the tongue is removed for the 

hundredth part of a fecond, and again applied to the 

entry of the pipe. It is plain that this will produce 

fuch another pulfe, which will join to the former one, 

and force it out into the air, and the two pulfes toge¬ 

ther will be like two pulfes produced by the vibration 

of a cord. If, inftead of the tongue, we fuppofe the 

flat plate of an organ-reed to be thus alternately applied 

to the hole and removed, at the exa£t moments that the 

renewals of air are wanted, it is plain that we fhall have 

fonorous undulations of uniform frequency, and therefore 

a mufical note. This is the way in which reeds pro¬ 

duce 
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TvTuficai duce their effedl, not by impelling the air into alternate 

Trumpet. ftates of motion to and fro, and alternate llrata of rare- 

' tied and condenfed air, but by giving them time to ac¬ 

quire this Hate by the combination of the air's elafticity 

with its progreffive motion. 
The adjuftment of the fucceeding puff of air to the 

pulfe which precedes it, fo that they may make one 

imooth and regular pulfe, is more exa£l than we have 

yet remarked ; for the iloppage of the hole not only 

occafions a rarefaction before it, but by checking the air 

which was juft going to enter, makes a condenfation 

behind the door (fo to fpeak) ; fo that, when the paflage 

is again opened, the two parcels of air are fitted for 

fupporting each other, and forming one pulfe. 

Suppoie, in the next place, that the reed, inftead of 

completely (hutting the hole each time, only half (huts 

it. The fame thing mult dill happen, although not in 

fo remarkable a degree. When the paflage is contract¬ 

ed, the fupply is diminifhed, and the air now in the 

pipe mu ft rarefy, by advancing with its former velocity. 

It rnuft therefore retard ; by retarding, regain its for¬ 

mer denfity ; and the air, not yet got into the pipe, 

mult condeiife, Scc. And if the paflage be again open¬ 

ed or enlarged in the proper time, we (hall have a com¬ 

plete pulfe of condenfed and rarefied air ; and this muft 

be accompanied by the beginning of a mulical note, 

which may be continued like the former. 

This will be a fofter or more mellow note than the 

other ; for the condenfed and rarefied air will not be fo 

fuddenly changed in their denfities. The difference will 

be like the difference of the notes produced by drawing 

a quill along the teeth of a comb, and that produced 

by the equally rapid vibrations of a wire. For let it 

be remarked here, that mufical notes are by no means 

confined, as theorifts commonly fuppofe, to the regular 

cycloidal agitations of air, fuch as are produced by the 

vibrations of an claftic cord ; but that any crack, fnap, 

or noife whatever, when repeated with fufficient frequen¬ 

cy, becomes ipfofaflo a mnfical found, of which we can 

tell the pitch or note. What can be lefs mufical than 

the folitary cracks or fnaps made by a ftiff door when 

very flowly opened ? Do this brifkly, and the creak 

changes to a chirp, of which we can tell the note. The 

founds will be harfh or imooth, according as the fnaps 

of which they are compofed arc abrupt or gradual. 

This diftinclion of founds is moil fatisfa&orily con¬ 

firmed by experiment. If the tongue of the organ reed is 

quite flat, and if, in its vibrations, it apply itfelf to the 

whole margin of the hole at once, fo as completely to 

(hut it (as is the cafe in the oldfafhioned regal ftop of 

the organ), the note is clear, fmart, and harfh or hard : 

but if the lips of the reed are curved, or the tongue 

properly bent backward, fo that it applies itfelf to the 

edges of the hole gradathn, and never completely fhuts 

the paffage, the note may have any degree of mellow 

fvveetnefs. This remark is worth the attention of the 

inftrument-makers or organ-builders, and enables them 

to vary the voice of the organ at pleafure. We only 

mention it here as introductory to the explanation of 

the founds of the trumpet. 
We trull that the reader now perceives how the air, 

proceeding along a pipe, may be put in the ftate of al¬ 

ternate ft rata of condenfed and rarefied air, the par¬ 

ticles, in the mean time, proceeding along the pipe with 

a very moderate velocity ; while the fate of undulation 

is propagated at the rate of eleven or twelve hundred 
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feet in a fecond ; juft as we may fometimes fee a ftream r Mufic-U 

of water gliding gently down a canal, while a wave runs * rul^Pe- 

along its lurface with rnucKgreater rapidity. 

It will greatly afiift the imagination, if we compare 

thefe aereal undulations with the undulations of water 

in an open canal. While the water is flowing fm jot li¬ 

ly along, fuppofe a fluice to be thrift! up from t lie bot¬ 

tom quite to the furface, or beyond it. This will im¬ 

mediately caufe a depreffion on the lower fide of the 

iltiice, by the water’s going along the canal, and a heap - 

ing up of the water on the other fide. By properly 

timing the motion of this fluice up and down, we can 

produce a feries of connected waves. If the fluice be 

not pufhed up to the furface but only one-half way, 

there will be the fame fuccefiion of waves, but much 

fmoother. See. See. 

It is in this ftate, though not by fuch means, that 

the air is contained in a founding trumpet. It is not 

brought into this ftate by any tremor of the lips. The 

trumpeter fometimes feels fuch a tremor ; but whenever 

he feels it, he can 110 longer found his note. His lips 

are painfully tickled, and lie muft change his manner 

of winding. 

When blowing with great delicacy and care, the 

deepeit notes of a French horn, or trombone, we fome¬ 

times cun teel the undulations of the air in the pipe di- 

ftindily fluttering and beating againft the lips ; and it is 

difficult to hinder the lips from being affeded by it: 

but we feel plainly, that it is not the lips which are flut¬ 

tering, but the air before them. We feel a curious in- 

ftance of this when we attempt to whiffle in concert. 

If our accompanier intonates with a certain degree of 

incorre&nefs, we feel fometliing at our own lips which 

makes it impoffiblc to utter the intended note. This 

happens ver) frequently to the perfon who is whiffling 

the upper note of a greater third. In like manner, the 

undulations in a pipe read on the reed, and check its vi¬ 

brations. For if the dimenfions of a pipe are fuch that 

the undulaiions formed by the reed cannot be kept up 

in the pipe, or do not fuit the length of the pipe, the 

reed will either not play at all, or will vibrate only in 

ftarts. This is finely illuftrated by a beautiful and in- 

ftrudive experiment. Take a fmall reed of the vox hu~ 

tnana flop of an organ, and let it in a glafs foot, adapt¬ 

ed to the windbox of the organ. Inftead of the com¬ 

mon pipe above it, fix on it the Aiding tube of a fmall 

telefcope. When all the joints are thruft down, touch 

the key, and look attentively to the play of the reed. 

While it is founding, draw out the joints, making the 

pipe continually longer. We fhall obferve the reed 

thrown into ftrange fits of quivering, and fometimes 

quite motionlefs, and then thrown into wide fonorous 

vibrations, according as the maintainable pulfe is com* 

inenfuratc or not with the vibrations of the reed. This 

plainly fhews that the air is not impelled into its undu¬ 

lations by the reed, but that the reed accommodates it¬ 

felf to the undulations in the pipe. 

We acknowledge that we cannot explain with dif- 

tin&ncfs in what manner the air in a trumpet is firft 

put into mufical undulations. We fee that it is only 

in very long and flender tubes that this can be done. 

In fhort tubes, of confiderable diameter, like the cow¬ 

herd's horn, we obtain only one or two very indi- 

ftindt notes, of which it is difficult to name the pitch ; 

and this requires great force of blaft ; whereas, to bring 

out the deep notes of the French horn, a very gentle 

4 Y 2 and 



T R U [ 724 ] T R U 
Mufical and well-regulated blaft is neeeffary. The form of the 

1 iumpet. |fpSj combined with the force of the blaft, form all the 

notes. But this is in a way that cannot be taught by 

any defeription. The performer learns it by habit, and 

feels that the inftrument leaps into its note without him, 

when he gradually varies his blaft, and continues found¬ 

ing the lame note ; although lie, in the mean time, 

makes fome fmall change in his mariner of blowing. 

This is owing to what Mr Bernoulli obferved. The 

tube is fuited only to fuch pnlfes, and can only main¬ 

tain fueh pulfes as correfpond to aliquot parts of its 

length : and when the embouchure is very nearly, but 

not accurately, fuited to a particular note, that note 

forms iff If in the tube, and, refting on the lips, brings 

them into the form which can maintain it with eafe. 

We have a proof of this when we attempt to found the 

note correfpondfng to one feventh of the length. Not 

having a diftiri<5t notion of this note, which makes no 

part of our fcale of melody, we cannot eafily prepare 

for it in the way that habit teaches us to prepare for 

the others : whereas, from what we fliall fee prefently, 

tlie notes oneftxlh and one eighth are both familiar to 

the mind, and eafily produced. When, therefore, we 

attempt to produce the note one feventh, we Hide, a- 

gainft our will, into the onefixlh or one eighth. 

Nor can we completely illuftrate the formation of 

mufical pulfes by waves in water. A canal is equally 

fufceptible of every height and length of progrefiive 

waves ; whereas we fee that a certain length of tube will 

maintain only certain determined pulfes of air. 

We muft therefore content ourfelvcs for the prefent 

with having learned, by means of the reed pipes, how 

the air may exift progrelfively in a tube, in an alternate 

ftate of co 11 den fat ion and rarefaction ; and we fhall now 

proceed to coniider how this ftate of the air is related 

to the length of the tube. And here we can do 110 

more than give an outline of Mr Bernoulli’s beautiful 

theory of flutes and trumpets, but without a mathema¬ 

tical examination of the particular motions. We can, 

however, (hew, with fniBcient evidence, how the differ¬ 

ent notes are produced from the fame tube. It requires, 

however, a very Heady attention from the reader to en¬ 

able him to perceive how the different portions of this air 
ad 011 each other. We trull that this will now be given. 

The conditions which muft be implemented, in or¬ 

der to maintain a mufical pulfe, are two : 1. That the 

vibrations of the different plates of air be performed in 

equal times, otlierwife they would all mix arid confound 

each other. 2. That they move all together, all begin¬ 

ning and all ending at the fame inftant. It does not 

appear that any other ftate of vibration can exift and 
be maintained. 

The column of air in a tube may be confidcred as a 

material fpring (having weight and inertia.) This 

fpring is compreffed and coiled up by the preffure of the 

atmofphere. But in this coiled ftate it can vibrate in 

its different parts, as a long fpiral wire may do, though 

Prefled a little together at the ends. It is evident that 

the air within a pipe, (hut at both ends, may be placed 

in fuch a fituation, in a variety of ways, that it will vi¬ 

brate in every part, in the fame manner as a chord of 

the fame length and weight, drained by a force equal 

to the preflu re of the atmofphere. Thus, in the (hut 

‘late pipe AB (fig. 1.), fuppofe a harmonic curve ACB, or 

a wire of tiie weight with the air, throwing itfelf 

into the form of this curve. The force which impels Mufical 

the point C to the axis is to that which impels the Trumpet, 

point c as CE to c e. Now, fuppofe the air in this pipe 

divided into parallel ftrata or plates, crofting the tube 

like diaphragms. In order that tliefe may vibrate in 

the fame manner (riot acrofs the tube, but in the di¬ 

rection of its axis), all that is neeeftury for the moment 

is, “hat the excefs of the preffure of the llratum d d a- 

bove that of the ftratum yy' may he to the excefs of the 

preffure of DD above that of FF as c e to CE. In 

this cafe, the ftratum c e will be accelerated in the di¬ 

rection e/, and the ftratum EE is accelerated in the 

fame direction, and in the due proportion. Now this 

may be done in an infinite variety of ways for a (ingle 

moment. It depends, not on the abfolute derifity, but 

on the variation of denfity ; becaufe the preffure by 

which a particle of air is urged in any direction arifes 

from the difference of the dillances of the adjoining par¬ 

ticles on each fide of it. But in order to continue this 

vibration, or in order that it may obtain at once in the 

whole pipe, tliis variation of denfity muft continue, and 

be according to fome connected law. This circum- 

ftance greatly limits the ways in which the vibration 

may be kept up. Mr Bernoulli finds that the ifocnro- 

niftn and fynehronifm can be maintained in the follow¬ 

ing manner, and in no other that he could think of: 

Let AB (fig 2.) be a cylindrical pipe, (hut at A, 

and open at B. Then, in whatever manner the found 

is produced in the pipe, the undulations of the contain¬ 

ed air muft be performed as follows : Let a a be a plate 

of air. This plate will approach to, and recede from, 

the (hut end A, vibrating between the fituations b b 

and c c, the whole vibration being b c, and the plate will 

vibrate like a pendulum in a cycloid. The greater we 

fuppofe the excurfions a b, a c, the louder will the found 

be ; but the duration of them all muft be the fame, to 

agree with the fact that the tone remains the fame. The 

motion 'will be accelerated in approaching to a a from 

either fide, and retarded in the rtccfs from it. Let us 

next coniider a plate « «, more remote from A. It muft 

make fimilar vibrations from the fituation £ (i to the fi¬ 

tuation y y. But thefe vibrations muft be greater in 

proportion as the plate is farther from A. "it cannot 

be conceived otlierwife : For fuppofe the plate « a to 

make the fame excurfions with a a, and that the reft do 

the fame. Then they will all retain the fame diftances 

from each other ; and thus there will be no force what¬ 

ever a (fling on any particles to make them vibrate. But if 

every particle make excurfions proportional to its di- 

ftance from A, the variation of denfity will, in any in¬ 

ftant, be the fame through the whole pipe, and each 

particle in the vibrating plate & P> will be accelerated or 

retarded in proportion to its diftance from A ; while 

the accelerations and retardations over all will, in any 

inftant, be proportional to the diftance of each particle 

from its place of reft. All this will appear to the ma¬ 

thematician, who attentively confiders any momentary 

fituation of the particles. In this manner all the par¬ 

ticles will fupport each other in their vibrations. 

It follows from this defeription that the air in the 

tube is alternately rarefied and condenfed. But thefe 

changes are very different in different parts of the tube. 

They muft be greateft of all at A ; becaufe, while all 

the plates approach to A, they concur in condenfing 

the air immediately adjoining to A ) while the air in 

aa 



T R U [7 
Muficcl a a and « a is lefs condenfed by the a£lion cf the plates 

Trumpet, beyond ft. The air at B is always of its natural 

u—y—" deiifity, being in cquilibrio with the furrounding air. 

At B, therefore, there is a fmall parcel of air, of its na¬ 

tural denfity, which is alternately going in and out. 

This account is confirmed by many fads. If the 

bottom of the pipe be flint by a fine membrane, ftretch- 

ed acrofs it like a drumhead, with a wire llretched over 

it, either externally or internally, in the lame manner 

as the catgut is flretched acrofs the bottom of a drum, 

it will be thrown into llrong vibrations, making a very 

loud noife, by rattling againfl the profs wire. The 

fame thing happens if the membrane be palled over a 

hole clofe to the bottom, leaving a fmall fpace round 

the edge of the hole without pade, fo that the mem¬ 

brane may play out and in, and rattle on the margin of 

the hole. This alfo makes a prodigious noife. Now, 

if the membrane be palled on a hole far from the bot¬ 

tom, the agitations will be much fainter ; and when the 

hole is near the mouth of the pipe, there will be none. 

—When a pipe has its air agitated in this manner, it is 

giving the lowed note of which it is fufceptible. 

Let us next confider a pipe open at both ends. Let 

CB (fig. 3 ) be this pipe. It is plain that, if there be 

a partition A in the middle, we fhall have two pipes 

AB, AC, each of which may undulate in the manner 

now deferibed, if the undulations in each be in oppofite 

diredior.s.' It is evidently poflible, alfo, that thefe un¬ 

dulations may be the fame in point of ftrength in both, 

and that they may begin in the fame inllant. In this 

cafe, the air on each fide of the partition will be in the 

fame date, whether of condenfation or rarefadlion, and 

the partition A itfelf will always be in equilibrio. It 

will perfedlly refemble the point C of the mniical cord 

BFCGH (fig. 6.), which is in equilibrio between the 

vibrating forces of its two parts. In the pipe, the plates 

of air on each fide are either both approaching it, or 

both receding from it, and the partition is either equal¬ 

ly fqueezed from both fides, or equally drawn outwards. 

Consequently this partition may be removed, and the3 

parcels of air on each fide*will, in any indant, fupport 

each other. There feerns no other way of conceiving 

thefe vibrations in open pipes which will admit of an 

explanation by mechanical laws. The vibrations ot all 

the plates mud be obtained without any mutual hin- 

derence, in order to produce the tone which we really 

hear ; and therefore Inch vibrations are impreffed by 

Natu e on each plate of air. 
But if this explanation be jud, it is plain that this 

pipe CB mull give the fame note with the pipe AB 

(fig. 2.) of half the length, fhut at one end. But the 

found, being doubled, with perfect confonauce, mud be 

clear, drong, and mellow. Now this is perfedly agree¬ 

able to obfervation ; and this fad is an unequivocal con¬ 

firmation of the j 11 duels of the theory. If we take a 

{lender pipe, about fix inches long and on half of an inch 

wide, fhut at one end, and found it by blowing acrols 

its mouth, as we whidle on the pipe of a key, or acrofs 

a hole that is clofe to the month, and formed with an 

edo-e like the found-hole of a German flute, we diall get 

a very didind and clear tone from it. If we now take 

a pipe of double the length, open at both ends, and 

blow acrofs its mouth, we obtain the fame note, but 

more clear and drong. And the note produced by 

blowing acrofs the mouth is not changed by a hole 

made exadly in the middle, in refped of its mufical 
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pitch, although it is greatly hurt in point of clearnefs Mufical 

and drength. Alfo a membrane at this hole is drong- ,1 rumP€t»t 

ly agitated. All this is in perfed conformity to this 
mechanifm. 

Thus we have, in a great meafure, explained the ef- 

fed of an open and a fhut pipe. The fhut pipe is al¬ 

ways an odave, graver than an open pipe of the fame 

length ; becaufe the open pipe is in unifon with a fhut 
pipe of half the length. 

Let AC (fig. 4.) be a pipe fliut at'both ends. We 

may conlider it as compofed of two pipes AB, BC, 

dopped at A and C, and open at B, Undulations may 

be performed in each half, precifely as in the pipe AB 

of fig. 2. ; and t}iey will not, in the (mailed degree, ob- 

drud each other, if we only iuppofe that the plates in 

each half are vibrating at once in the fame diredion. 

The condenfation in AB will correfpond with the ra- 

refadion in BC, and the middle parcel B will maintain 

its natural denfity, vibrating to, and again acrofs the 

middle ; and two plates a a, « a, which are equally df- 

dant from B, will make equal excurlions in the fame 
diredion. 

We may produce found in this pipe by making an 

opening at B. Its note will he found to be the lame 

with that of BC of fig. 2. or of A B of fig. 2. 

In the next place, let a pipe, Ihut at one end, be 

confidered as divided into any odd number of equal 

parts, and let them be taken in pairs, beginning at the 

dopped end, fo that there may be an odd one left at 

the open end. It is plain that each of thefe pairs may 

be confidered as a pipe dopped at both ends, as in 

%• 4- 

For the partitions will, of theinfclves, be in equili- 

brio, and may be removed, and vibrations may be main¬ 

tained in the whole, confident with the vibration of 

the odd part at the open end ; and thefe vibrations will 

all fupport each other, and the plates of air which are 

at the points of divifion will remain at red. Conceive 

the pipe AB of fig. 2. to be added to the pipe AC of 

fig. 4. the part A of the fir(l being joined to A of the 

other. Now, fuppofe the vibrations to be performed in 

both, in fuch a manner that the fimultaneous undula¬ 

tions on each fide of the junction may be in oppofite 

directions. It is plain that the partition will be in e- 

quilibrio, and may be removed ; and the plate of air 

will perform the fame office, being alternately the 

middle plate of a condenfed and of a rarefied parcel of 

air. The two pipes CA, AB will together give the 

fame note that AB would have given alone, but louder. 

In like manner may another pipe, equal to AC, be 

joined to the (hut end of this compound pipe, as in fig. 

5. and the three will dill give the fame note that All 

would have done alone. 

And in the fame manner may any number of pipes, 

each equal to AC, be added, and the whole will give 

ftill the fame note that AB would have given alone. 

Hence it legitimately follows, that if the undulations 

can be once begun in this manner in a pipe, it may 

give either the found competent to it, as a (ingle pipe 

A B (fig. 2.) ; or it may give the Found competent to a 

pipe of njd, yth, ^th, &c. of its length ; the undulations 

in each part AB, BC, CD, maintaining themlelves in 

the manner already deferibed. This feerns the only 

way in which they can be preferved, both ifochronous 

and fynchronous., 

It is known that the graved tones of pipes are as the 

lengths 
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Mufical lengths of the pipes, or the frequency of the undnla- 
1 rum pet. tjons are inverfely as their lengths. (This will be de- 

MLir -y mQnjirate(i prefently). Therefore thefe acceffory tones 

fhould be as the odd numbers 3, 5, 7, &e. and the 

whole tones, including the fundamental, fhould form 

the progrefLou of the odd numbers i, 3, 5, 7, &c. 

This is abundantly confirmed by experiment. Take a 

German flute, and hop ail the finger-holes. The flute, 

by gradually forcing the blail, will give the fundamen¬ 

tal, the 12th, the 17th, the 21 ft, &c. (a). 

Again, let AD (fig. 6.) represent the length of a pipe. 

Conitrud on AD an harmonic curve AEBFCGHD, 

in Inch a manner that HD may be 4 AB, == 4- BC, 
i CH The fmall ordinates m n will exprefs the to¬ 

tal excurfion of the plates of air at the points m w, &c. 

and thofe ordinates which are above the axis will ex¬ 

prefs excurfions on one fide of the place of reft, and the 

ordinates below will mark the excurfions in theoppofite 

directions, in the fame manner as if this harmonic curve 

were really a vibrating cord. Thefe excurfions are no¬ 

thing in the points A, B, C, H, and are greateft at 

the points E, F, G, D, where theN little mals of air re¬ 

tains its natural denfity, and travels to and again, con-7 

denfing the air at B, or rarefying it, according as the 

parcels E and F are approaching to or receding from 

each other. The points A> B, C, H, may be called 

Nodes, and the parts E, F, G, D, may be called 

Bights or Loops. This reprefents very well to the 

eye the motion of the plates of air. The denfity and 

velocity need not be minutely confidered at prefent. 

It is enough that we fee that when the denfity is in- 

creafmg at A, by the approach of the parcel E, it is 

diminifhing at B by the recefs of E and F ; and in- 

creafing at C, by the approach of F and G, and dimi- 

iiifhing at H, by the recefs of G. In the next vibra¬ 

tion it will be diminifiiing at A and C, and increaling 

at B and H. And thus the alternate nodes will be in 

the fame ftate, and the adjoining nodes in oppofite hates. 

The reader mull carefully diftingui/h this motion 

from the undulatory motion of a pulle, inveftigated by 

Newton, and deferibed in the article Acoustics, En> 

cycl.' That undulation is going on at the fame time, 

and is a refult of what we are now confidering, and the 

caufe of our hearing this Undulation. The undulation 

we are now confidering is the original agitation, or ra¬ 

ther it is the sounding body, as much as a vibrating 

firing or bell is; for it is not the trumpet that we hear, 

but the air trembling in the trumpet. The trumpet is 

performing the office, not of the firing, but of the pin 

and bridge on which the firing is firaiued. This is an 

important remark in the philofophy of muiical founds. 

There is yet another fet of notes producible from a 
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pipe befides thofe which follow in the order of frequen- Muficsl 
cy I, 3, 5, 7. See, * Trumpet. 

Suppofe a pipe open at both ends, founding by blow- V~"J 

ing acrofs the end, and undulating, as already deferibed, 

with a node in the middle A (fig. 3.) If we ftill ex¬ 

prefs the fundamental note of the pipe AB of fig. 2. 

by 1, it is plain that the fundamental of an open pipe 

of the fame length will have the frequency or its undu¬ 

lations exprdled by 2 ; becauie an open pipe of twice 

the length of AB (fig. 2.) will be 1, the two pipes 

AB (fig. 2.), and CB (fig. 3.), being in unifon. 

But this open pipe may be made to undulate in an¬ 

other manner; for we have feea that AB of fig. 2. 

joined to C A of fig. 4. may found altogether when the 

partition A is removed, Fill giving the note of AB 

(fig. 2.) Let fuch another as AB (fig. 2.) be added 

to the end C, and let the partition be removed. The 

whole may fiill undulate, and ftill produce the fame 

note ; that is, a pipe open at both ends may found a 

note which is the fundamental of a pipe like AB (fig. 

2.), but only one-fourth of its length. The pipe CB 

of fig. 3. may thus be fuppofed to oe divided into four 

equal parts, CE, EA, AF, FB, of which the extreme 

parts EC and FB contain undulations fimilar to thofe 

in AB (fig. 2.) ; and the two middle parts contain un¬ 

dulations like thofe in CA (fig. 4.) The partitions at 

E and F may be removed, becaufe the undulations in 
EC and EA will fupport each other, if they are in 

oppofite directions ; and thofe in FB and FA may 
fupport each other in the fame manner. 

It mull here be remarked, that in this ftate of undu¬ 

lation the direction of the agitations at the two extre¬ 

mities is the fame ; for in the middle piece EF the par¬ 

ticles are moving one way, condenfing the air at E, 

while they rarefy it at F. Therefore, while the middle 

parcel is moving from E towards F, the air at B niuft 

be moving towards F, and the air at C mu ft be moving 

from E. In ftiort, the air at the two extremities mull, 

in every mftant, be moving in the oppofite^diredion to 
that of the air in the-middle. 

In like manner, if the pipe CB of fig. 3. be divided 

into fix parts, the two extreme parts may undulate like 

AB of fig. 2. and the four inner parts may undulate 

like two pipes, fuch as CA of fig. 4. and the whole will 

give the iound which makes the fundamental of a pipe 

of one-fixth of the length, or having the frequency 6. 

We may remark here, that the limultaneous motion 

of the air at the extremities is in oppofite directions, 

whereas in the laft cafe it was in the fame diredion. 

This is eafily feen ; for as the partition which is be¬ 

tween the two middle pieces muft always be in equili- 

brio, the air muft be coming in or going out at the ex- 

___ tremities 

. /A) Ai:tt!f. refka;°Y";i1 teachr ",s that thefe tones will not be perfectly in the feale. A certain proportion 

or U “ oSaotan* ** iT " **« 

not fufficient to fhorten its capacity one-half hv n,* ^ ^ t^e oC^ave to anY its uotes, it was 

mull be lefs than the part taken off by a fixed ^a.nitvT" X X part remaininS 
* y * * mehes. Or, the length which gave any note 

oeing X, the length for its oftave muff be-~ J~. 
2 
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j^uHcal trcmities together. This circumftance muff. give Tome 

Trumpet. fenf1i0lc difference of character to the founds 4 and 6. 

In the one, the agitations at each end of the tube are in 

the fame dire&ion, and in the other they are in the op- 

pofite. Both produce pulfes of found which are con¬ 

veyed to the ear. Thus we fee that the air in a pipe 

open at both ends may undulate in two ways. It may 

undulate with a node in the middle, giving the note of 

AB (fig. 2.), or of its 3d, 5th, 7th, &c. pail ; and it 

may undulate with a loop or bight in the middle, found¬ 

ing like l, •$, Sic. of AB, fig. 
In tike manner may this pipe produce founds whore 

frequency are expreffed by 8, ic, Sic, and proceed as 

the even numbers. 
This Hate of agitation may be reprefented in the 

fame way that we reprefented the founds 1, 3, 5, &c. 

by conftru&ing on AM (fig. 7*) “n harmonic curve, 
with any number of nodes and loops. Divide the parts 

AF, FD, D£, EM, equally in C, O, P, B. CB will 

correfpond to the pipe, and the ordinates to the curve 

GFHDLEN will exprefs the excurfions of the plates 

of air. 
If the pipe gives its fundamental note, its length muff 

be reprefented by CO, and the undulations in it will 

refemble the vibrations of part CO of a cord, whole 

length AD is equal to 2CO, and which has a node in 

F. 
If the pipe is founding its o&ave, it will be repre¬ 

fented by CP, and its inductions will refemble the vi¬ 

brations of a cord CP, whofe length AE is J of CP, 

having nodes at E and D, &c. &c. 
We can now fee the poflibility of fuch undulations 

exifting in a pipe as will be permanent, and produce all 

the variety of notes by a mere change in the manner of 

blowing, and why thefe notes are in the order of the 

natural numbers, precilely as we obferve ta happen in 

winding the trumpet or French horn. Wc have, \f>, 

the fundamental expreffed by 1 ; then the o&ave 2 ; 

then the 12th, 3 ; the double o&ave 4*, then the third 

major of that o&ave 5, or 17th of the fundamental; 

then the o&ave of the 12th, or the 5th of this double 

o&ave, = 6. We then jump to the triple o&ave 8, 
without producing the intermediate found corresponding 

to ^th of the pipe. With much attention we can hit 

it ; and it is a faff that a perfon void of mufical car 

ffumbtes on it as cafily as on any other. But the mu- 

fician, finding this found begin with hum, and his ear 

being grated with it, perhaps thinks that he is mifta- 

king his embouchure, and he Hides into the o&ave. Af¬ 

ter the triple o&ave, we eafily hit the founds corie- 

fponding to 4 and TV, which are the 2d and 3d of this 

o&ave. The next note TV is (harper than a juff 4th. 

We eafily produce the note 12, which is a juff 5th ; 

13 is a falfe 6th ; 14 is a found of no ufe in our mufic, 

but eafily hit ; 15 and 16 give the exa& 7th and 8th of 

this o&avc. 
Thus, as we afeend, we introduce more notes into 

every o&ave, till at laft we can nearly complete a very 

high o&ave ; but in order to do this with fuccefs, and 

toferable readinefs, we muff take an inffrument of a very 

low pitch, that we may be able nearly to fill up the 

ffeps of the o&ave in which our melody lies. Few 

players can make the French horn or trombone found 

its real fundamental, and the o&ave is generally mifta- 

ken for it. The proof of this is, that moil players can 

give the 5th of the loweft note that they are able to Mufical 
produce ; whereas the 5th of the real fundamental can- Trumpet. 

not be uttered. Therefore that lowed note is not the 

fundamental, but the o&ave to the fundamental. 

Few performers can found even this fecond o&ave 

on a fhort inffrument, fuch as the ordinary military 

trumpet ; and what they imagine to be the fundamen¬ 

tal found of this inffrument is the double o&ave above 

it. This appears very ffrange ; and it may be a(ked, 

how we know what is really the fundamental note of a 

trumpet ? The anfvver to this is to be obtained only 

by demonffrating, on mechanical principles, what is the 

frequency of undulation correfponding to a given length 

of pipe. This is a propofitioa equally fundamental with 

its correfponding one in the theory of mufical cords ; 

but we have referved it till now, becaufe many readers 

would (top fhort at fuch an invertigation, who are able 

to underffand completely what we have now delivered 

concerning the mufic of the trumpet. 
Suppofe therefore a pipe (hut at both ends, and that 

the whole weight of the contained air is concentrated 

in its middle point, the reft retaining its elafticity with¬ 

out inertia ; or (which is a more accurate conception), 

let the middle point be conceived as extending its elaf- 

ticity to the two extremities of the pipe, being repelled 

from each by a force inverfely as the diftancc* Let the 

length of this pipe be L. This may alfo exprefs the 

weight of the middle plate of air, which will always be 

proportional to the length of the pipe, becaufe all is 

luppofed to he concentrated there. Let E be the elaf- 

ticity of the air. This muff be meafured by the pref- 

fure of the atmofphere, or by the weight of the column 

of mercury in the barometer. Perhaps the rationale 

of this will be better conceived by fome readers by con- 

iidering E as the height of a homogeneous atmofphere. 

Then it is plain that E is to L as the weight of this 

atmofphcric column to the weight of the column of the 

fame air which fills the pipe whofe length is L. Then 

it is alfo plain that E is to L as the external preffure ; 

and confeqnently, as the elafticity which fupports that 

preffure is to the weight or inertia of the matter to be 

moved. Let this middle plate or diaphragm be with¬ 

drawn from its place of reft to the very fmall diftance 

a. The elafticity or rtpullion will be augmented 011 

one fide and diminiihed on the other; and the difference 

between them is the only force which impels the dia¬ 

phragm toward the middle point, and caufes it to vi¬ 

brate, or produces the undulation. It is plain that the 
4 L ^ L 

repulfion on one fide is , X E, or 2 a E 

(for i L — a : 4 L = E : T£~)> aild ths repulfion 

|L.T.,r L w 
on the other fide is a * or L + 2 a 

. T— T 4^ 
difference of thefe repulfions is E X L X 1JZI4 a1' 

as we fuppofe a exceedingly fmall in comparison with 

L, this difference, or the accelerating fbree, may fafely 

4 a E 
be expreffed by E -j", or da j~ t 

Hence we deduce, in the firft place, that the undu- 

lations will be ifochronous, whether wide or narrow; be¬ 

caufe the accelerating force is always proportional to 

the diftance a from the middle point. 
Now,, 

The 

-.. But 
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Now, let a pendulum, whofe quantity of matter is 

! ru^Pct- L, and length a, be fuppofed to vibrate in a cycloid by 

4e 
a. It mull perform its vibra- the force ^ E, or -j- 

tions in the fame time with the plate of air ; becanfe 

the moving force, the matter to be moved, and the 

fpace along which they are to be fimilarly impelled, 

are the fame in both cafes. Let another pendulum, 

having the fame quantity of matter L, vibrate by its 

weight L alone. In order that tliefe two pendulums 

may vibrate in equal times, their lengths mull be as the 

4% . accelerating forces. 

alS L1 

Therefore we mufl have 

~~ u • =: which is therefore the length of 

the fynchronous pendulum. 

Now, a cord without weight and inertia, but loaded 

with the weight L at its middle point, and {trained by 

a weight E, and drawn from the axis to the diftance a, 

is precifely limilar in its motion to the diaphragm we 

arc now conlidering, and mult make its ofeillations in 
the fame time. 

This is applicable to any number of plates of air, by 

fubftituting in the cord a loaded point for each of the 

plates ; for when the cafe is thus changed, both in the 

pipe and the cord, the fpace to be palled over by the 

plate of air bears the fame proportion to a, which is 

palTed over by the whole air concentrated in the middle 

pointj which the fpace to be palled over by the corre- 

fponding loaded point of the cord bears to that palTed 

ovei by the whole matter of the cord concentrated in 

the middle point ; and the fame equality of ratios ob¬ 

tains in the accelerating forces of the plate of air and 

the corresponding loaded point of the cord. Suppofe, 

then, a pipe divided into 2, 3, 4, See. equal parts, by 

ij 2, 3, diaphragms, each of which contains the air of 

the intervening portion of the pipe, the whole weight 

L being equally divided among them. If there be but 

one diaphragm, its weight mull be L; if two, the 

weight of each mud be f L ; if three, the weight of 
each mull be L ; and fo on for any number. 

By conlidering this attentively, we may infer, with¬ 

out farther investigation, what will be the undulations 

of all the different plates of air in a pipe Hupped at 

both ends.. We have only to compare it with a cord 

fimilarly divided and loaded. Inereafe the number of 

loaded points, and diminifh the load on each, continual¬ 

ly—it is evident that this terminates in the cafe of a 

* fimple cord, with its matter uniformly difFufed ; and a 

fimple pipe, with its air alfo uniformly diffufed over its 
whole length. 

Therefore,, if we take an elaflic cord, and ftretcli it 
by fuch a weight that the extending weight may bear 

the fame proportion to the accelerating force adfing on 

the whole matter concentrated in its middle point, tVhich 

the elafticity of the air bears to its accelerating force 
adting on the whole matter concentrated at the mouth 

0 °Ptn pipe? founding its fundamental note, the 
cord and the air will vibrate in the fame time. More¬ 

over, fince the proportion between the vibrations of a 

cor o conftituted, and tnofe of a cord having its mat¬ 
ter uniformly diffufed, is the fame with the proportion 

between the undulations in a pipe fo conftituted, and 
thole of a pipe in which the air is uniformly diffufed— 

it js plain that the vibrations of the cord and of the 
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pipe in their natural Hate will alfo be performed in equal Mufical 

times. Trumpet* 

W"e look on this as the ealiell way of obtaining a r 

diftin& perception of the authority on which we reft our 

knowledge of the abfolute number of undulations of the 

air in a pipe of given length. It may he obtained di- 

redly ; and Daniel Bernoulli, Euler, and others, have 

given very elegant folutions ,of this problem, without 

having recourfe to the analogy of the vibrations of 

cords and undulations of a column of air But it re¬ 

quires more mathematical knowledge than many readers 

are poffelfed of who are fully able to follow out this 
analogical invelligation. 

Let 11s therefore compare this theory with experi¬ 

ment. \\ hat we call an open pipe of an organ is the 

fame which we, in this theory, have confidered as a 

pipe open at both ends ; for the opening at the foot, 

wdiich the organ-builders call the voice of the pipe, is 

equivalent to a complete opening. The aperture, and 

the (harp edge which divides the wind, may be conti¬ 

nued all iound, and the wrind admitted by a circular flit, 

as is represented in fig. 10. We have tried this, and it 

gives the molt brilliant and clear tones we ever heard, 

far exceeding the tones of the organ. An open organ 

pipe, therefore, when founding its fundamental note, 

undulates with one node in its middle, and its undula¬ 

tions aie analogous, in refpe6l of their mechanifm, with 

the vibrations of a wire of the fame length, and the 

fame weight, with the column of air in the pipe, and 

it retched by a weight equal to that of a column of the 

fame air, reaching to the top of a homogeneous atmo- 

fpliere, or equal to the weight of a column of mercury 
as high as that in the barometer. 

Dr Smith (fee Harmonics, 2d edit. p.'T93-) found 
that a brafs wire, whofe length was 35,55 inches, and 

weight 31 troy grains, and ftretched by 7 pounds avoir¬ 

dupois, or 49000 grains, was in perfeft unifon with an 
open organ pipe whofe length was 8,(5,4 inches. 

Now 86,4 inches of this wire weighs 75,3 ; grains. 

When the barometer Hands at 30 inches, and the ther¬ 

mometer at 550 (the temperature at the time of the ex¬ 

periment), the height of a homogeneous atmofphere is 

332640 inches. i his has the fame proportion to the 

length of the pipe \vhi6h the preffure of the atmofphere 

has to the weight of the column of air contained in the 
pipe. 

Now 86,4 : 332640 = 75,34 : 290060. This wire, 

therefore, (hould be ftretched (if the theory be juft) by 

290060 grains, in order to be unifon with the other wire, 
and we (hould have 35,55* ; 86,=, 49000 : 290060 

'rlU,aVrUth’ * * 55,55‘ ; b6’4* = 49^00 : 289430 
The difference is.6^0 

1 he eiroi Scarcely exceeds anc^ does not amount 
to an error of one vibration in a feeond. 

We mud therefore account this theory as accurate, 
feeing that it agrees with experiment with all defirable 
exactnefs. 

We may alfo deduce from it a very compendious rule 

tor determining the ablolute number of aereal pulfes 
made by an open pipe of any given length. When con. 

1 ering the vibrations of cords, we found that the num¬ 

ber of vibrations made in a feeond is /where 
■p • * L W 

IS the extending weight, W the weight of the cord, 

an its length. Let H be the height of a homoge- 

neous 
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Trumpet, neous atmofphere. We have its weight z= jv E 

HW 
Therefore fubllituting —7— for E in the above formu- 

Now V386 H, com- 

L 

la, we have the number of aerial pulfes made per fecond 

_ /386H . v'J86H 
v L" ’01 L 

puted in inches, is 11331. Therefore, if we alfo mea- 

lure the length of the pipe L in inches, the pulfes in a 

1 1 3 31 
are — —7—. Thus, in the cafe before us, fecond 

IT33I 
= 131,12, or this pipe produces 131 pulfes in 

Dr Smith found by experiment that it pro* 

56,4 

a fecond. 

duced 130,9, differing only about ^th of atpulfe. 

We fee that the pitch of a pipe depends on the 

height of the homogeneous atmofphere. This may 

vary by a change of temperature. When the air is 

warmer it expands, and the weight of the induced co¬ 

lumn is leffemd, while it Hill carries the fame pro flu re. 

Therefore the pitch muff rife. Dr Smith found his or¬ 

gan a full quarter tone higher in fummer than in win¬ 

ter. The effedb of this is often felt in concerts of wind 

inflruments with flringed inftruments. The heat which 

fharpens the tone of the firft flattens the lafl. The 

liarpfichord foon gets out of tune with the horns and 
flutes. 

Sir Ifaac Newton, comparing the velocity of found 

with the number of pulfes made by a pipe of given 

length, obferved that the length of a pulfe was twice 

the length of the open pipe which produced it. Di¬ 

vide the fpace puffed over in a fecond by the number of 

pulfes, and we obtain the length of each pulfe. Now 

it was found that a pipe of 21,9 inches produced 262 

pulfes. The velocity of found (as computed by the 

theory on which our invefligation of the undulations in 

pipes proceeds) is 960 feet. Now 2 “q^Jnches 

very nearly, the half of which is 22, which hardly dif¬ 

fers from 21,9, The difference of this theoretical ve¬ 

locity of found, and its real velocity 1142 feet per fe- 

cond, remains Hill to be accounted for. We may juft 

obferve here, that when a pipe is meafured, and its 

length called 2 1,9, we do really allow it too little. The 

voice-hole is equivalent to a portion, not inconfiderable 

of its length, as appears very clearly from the experi¬ 

ments of Mr Lambert on a variable pitch-pipe, and on 

the German flute, recorded in the Berlin Memoirs for 

J775. He found it equivalent to £th . and this is fuf. 

ficient for reconciling thefe meafures of a pulfe with 
the real velocity of found. 

The determination which wfe have given of the un¬ 

dulations of air in an organ pipe is indirect, and is but 

a fleetch of the beautiful theory of Daniel Bernoulli, in 

which he ftates with accuracy the precife undulation of 

each plate of air, both in refped of pofition, denfity, 

velocity, and dire&ion of its motion. It is a pleafure 

to obferve how the different equations coincide w'ith 

thofe which exprefs the vibrations of an elaftic cord. 

But this would have taken up much room, and would 

not have been fuited to the information of many curious 

readers, who can eafily follow the train of rcafoning 
which we have employed. 
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nation of the undulations in flutes, or inftruments whofe 

founds are modified by holes in the fides of the pipe. 

But this is foreign to our purpofe of explaining the 

mufic of the trumpet. We (hall only obferve, that a 

hole made in that part of a pipe where a node fhould 

form itlelf, in order to render practicable the undula¬ 

tions, competent to a particular note, prevents its for¬ 

mation, and in its place we only get fuch undulations 

(and their correfponding founds] as have a loop in that 

place. The intelligent reader will perceive that this 

iingle circumftance will explain almoft every phenome¬ 

non of flutes with holes ; and alfo the effects of holes 

in inftruments with a reed voice, fuch as the hautboy 
or clarionet te. 

We now fee that the found or mufical pitch of a 

pipe is inverfely as its length, in the fame manner as in 

firings, And wre learn, by comparing them, that the 

found of a trumpet has the fame pitch with an open 

organ pipe of the fame length. A French horn, 16 

feet long, has the found C fa uty which is alfo the found 

of an open flute-pipe of that length. 

1 he 1 rombone, great trumpet, or Sackbiit, is an 

old inftrument deferibed by Merfeiinus and other au¬ 

thors of the laft century. It has a part which Aides (air- 

tfght) within the other. By this contrivance the pitch 

can be altered by the performer as he plays. This is a 

great improvement when in good hands ; becaufe we 

can thus corredb all the falfe notes of the trumpet, 

which are very offenfive, when they occur in an empha- 

tfcal or holding note of a piece of mufic. We can 

even employ this contrivance for filling up the blanks 
in the lower octaves. 

< We mull not take leave of this fubjeft without ta¬ 

king notice of another difeovery or Mr Bernoulli's,, 

which is exceedingly curious, and of the greateft im¬ 

portance in the philofophy of mufic. 

Aitifts had long ago obferved that the deep notes 

of mufical inftruments are fometimes accompanied by 

their harmonic founds. This is mod clearly perceived 

in bells, fome of which give thefe harmonics, parties 

larly the 1 2th, almoft as ftrong as the fundamental. Mu- 

ficians, by attending more carefully to the thing, feem 

now to think that this accompaniment is univerfal. if 

one of the fineft foun ding (brings of the bafes of a harp- 

lichord be ftruck, we can hear the 12th-very plainly 

as the found is dying away, and the 17th major is tl/e 

laft found that dies away on the ear. This will be ren- 

dered much more fen Able, if we divide the wire into 

five parts, and at the points of divifion tie round it a 

thread with a fad knot, and cut the ends off very fliort. 

This makes the (bring falfe indeed by the unequal load¬ 

ing ; but, by rendering thofe parts fomewhat lefs move, 

able by this additional matter, the portions of the wire 

between thefe points are thus jogged, as it were, into 

fecondary vibrations, which have a more fenfible pro¬ 

portion to the fundamental vibration. This is dill more 

fenfible in the found of the (brings of a violincello whert 

fo loaded ; but we mud be careful not to load them 

too much, becaufe this would fo much retard the fun¬ 

damental vibration, without retarding the fecondary 

vibrations, that both cannot be maintained together. 

(N. B. This experiment always produces a beat in the 

found).—Liftening to a fine founding flute-pipe of the 

organ, we can alfo very often perceive the fame thing. 

Mufical 
Trumpet. 

Mr•Bernoulli applies the fame theory to the expla- Mr Rameau, and moft other theonfts in mufic, now & 
bvppL. Vol. II. Part II. 4 2 fert 
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Muficai fert that this is the effence of a muficai found, and ne- 
Trumpet. cejrarily ex ills in all of them, dillinguifhing them from 

harfh noifes. Rameau has made this the foundation of 

his fly Hem of mufic, afferting that the pleafure of har¬ 

mony refults from the fuccefsful imitation of this har¬ 

mony of Nature, (fee Mu sic, Encyci.). But a little logic 

fhould convincethefe theories that they mud be miflaken. 

If a note is muficai bccaufe it has thefe accompaniments, 

and by this compofition alone is a mulical note, what 

are thefe harmonics ? Are they muficai notes? This is 

granted. Therefore they have the farpc compofition ; 

and a muficai note mull con fill at once of every polfible 
found ; yet we know that this would be a jarring noife. 

A little mathematics, too, or mechanics, would have 

convinced them. A limple vibration is furely a moll 

polfible thing, and therefore a limple found. No, fay 

the theorills ; for though the vibration of the cord may 

be limple, it produces fuch undulations in the air as ex¬ 

cite in us the perception of the harmonics. But this 

is a mere affertion, and leaves the queflion undecided. 

Is not a limple undulation of the air as polfible as the 

fnnple vibration of a cord ? 
It is, however, a very curious thing, that almofl all 

muficai founds really have this accompaniment of the 

o6lave, 12th, double o&ave, and 17th major; for thefe 

are the harmonics that we hear. 

The jealoufy of Leibnitz and of John Bernoulli, and 

their unfriendly thoughts refpedling all the Britifh ma¬ 

thematicians, made John Bernoulli do every thing in 

his power to leffen the value of Dr Taylor’s invefliga- 

tion of the vibration of a muficai cord. Taylor gave 

him a good opportunity. Perhaps a little vain of his 

Inveiligation of this abffrufe matter, he thought too 

much of it. He affirmed that the harmonic curve was 

the effential form of a llring giving a muficai note. 

This was denied, without knowing at lirll whether it 

was true or falfe. But aVthe analytic mathematics im¬ 

proved, it was at length found that there are an in¬ 

finity of forms into which an elaftic cord can be thrown, 

which are confident both with ifochronous vibrations, 
whether wide or narrow, and alfo with the condition 

i)f the whole cord becoming a ftraight line at once. 

Euler, D’Alembert, and De la Grange, have profecu- 

ted this matter with great ingenuity, and it is one of 

the finetl problems of the prefent day. 

Daniel Bernoulli, of a very different cad of mint! 

from his illuftrious friends, admired both Newton and 

Taylor ; and fo far from wifhing to eclipfe Dr Taylor 

by the additions he had made to his theory, tried whe¬ 

ther he could not extend Taylor’s do&rine as far as the 

author had faid. When he took a review’ of what he 

had done while explaining the partial vibrations of mu¬ 

ficai cords, he thought it very poffibie that while a cord 

is vibrating in three portions, with two nodes or points 

of red, and founding the 12th to its fundamental, it 

might at the fame time be alfo vibrating as a fimple 

cord, and founding its fundamental note. It was pof- 

hble, he thought, that the three portions might be vi¬ 

brating between the four points with a triple frequen¬ 

cy, while the two middle nodes w’ere vibrating acrofs 

the ftraight line between the two pins ; and thus the 

vibrating cord might be a moveable axis, to which the 

rapid vibrations of the three pqrts might always be re¬ 

ferred. Phis was very fpecious ; and when a little more 

attentively confidered, became more probable : for if 

the cord A/>ByCrD (fig. 8.) be vibrating as a 12th to 

its fundamental AD, the points B and C are in equili- 

brio. If therefore thefe two points be laid hold of by 

hooks, and be drawn afide to ft and y, while the firing 

is yet vibrating, this fhould not hinder the vibrations. 

If the hooks be annihilated in an inftant, the whole 

fhould vibrate between A and D ; and this fhould be 

in a way very different from the limple vibration. The 

queflion now is, will the cord continue to vibrate with 

the loops ft s y, ft q y, 8cc. in the 900th part of a fecond 

(for inftance), while the whole firing vibrates from 

A/^D to A $ y' D in the 300th part of a fecond ? or 

will it at once acquire the form of the fimple harmonic 

curve ? The cafe in which it is moil likely to take the 

latter mode of vibration is when the points ft and y are 

let go at the inftant that each portion of the firing 

is in the middle of ils vibration, and therefore forms 

the line A ft y D. But a moment’s confideration will 

ffiew us that it cannot do this ; for at that inftant the 

point v, for inftance, which had come from qy is mo- 

ving outwards with a moft rapid motion, and there¬ 

fore will continue to go outward, while ft and y are ap¬ 

proaching the axis. The point <wy oil the contrary, 

is at this moment approaching the axis with a mo¬ 

tion equally rapid. They cannot therefore all come 

to the axis at once, and the vibration muft differ 

greatly from a fimple one. On the other hand, let 

it be fuppofed that both fpecies of vibrations can be 

preferved, and that, at the moment of letting go the 

points ft and y> ti e cord has the form Am (bq y n D. 

Then,‘when s and y have come to B and C, having 

made 4- a vibration, the point m will be in the axis, ha¬ 

ving made a vibration downward, and a half vibration 

upwards, qy in like manner, is in the axis, having made 

a whole vibration upwards, and half a vibration down¬ 

wards. n is like m. Thus the whol$ comes to the 

axis at once ; and in fuch a manner, that if the points 

B and C were inllantly flopped, the three portions 

would continue their partial vibrations without any new 

effort. The refult of this compound vibration muft be 

a compound pulfe of air, which will excite in us the 

perception of the fundamental found and of its 12th. 

The conftquence will be the fame if the points ft and y 

are flopped any where fhort of the axis; and therefore 

(faid Bernoulli) the firing will really vibrate fo if not 
flopped at all. 

But this was refufed by Euler, who obferved that ir> 

the points fb and y of contrary flexure, having no cur¬ 

vature, there can be no accelerating force. This caufed 

Bernoulli to attempt a diredl inveiligation, examining 

minutely the curvatures and accelerating forces in the 
different points. 

He had the pleafure of finding that the accelerating 

forces ariling from the curvature in every point, were 

precifely fuch as would produce the accelerations ne- 

ceffary in thofe points for performing the motion that 

was required. And lie exhibited the equations expref- 

five of the ftate of the cord in all thefe points. And, 

on the faith of thefe equations, he reflored the Tay- 

lorean curve to the rank which its inventor had given 

it ; and he afferted that in every muficai vibration the 

cord was difpofed in a harmonical curve either fimple 

or compound. He farther fhewed that the equations 

which Euler and D’Alembert had given for the mufi¬ 

cai cord (at leaft in the eafes which they had publiffi- 

Mufical 
Tiumptk 
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Mufical e<l) were included in his equations, and that their equa- 

STrumpet. ^ions only exhibited its momentary dates, while his own 
v— eqUat{ons fliewed the phyfical connection of them all*, 

which is, that the wltole cord forms a harmonic curve 

between the two fixed pins, while its different portions 

form fubordinate harmonic curves on the firfi as an 

axis. Euler and D’Alembert, although they acknow¬ 

ledge this in the particular cafes which they had taken 

as examples, on account of their fimplicity, {till infift 

that no fubordinate harmonic vibrations can correfpond 

to all the dates of an eladic cord which their equations 

exhibit as ifochronous and permanent. Mr Bernoulli’s 

death put an end to the controverfy, and the quedion 

(confidered as a general theory) is perhaps dill unde¬ 

cided. It may very probably be true, that as a fimple 

vibration may be permanent which never has the form 

of the fimple harmonic defcribed by Dr Taylor, fo a 

vibration may exid compounded of fuch vibrations, and 

therefore not expreflible by any equation deduced from 

the Taylorean curve. 
But, in the mean time, Mr Bernoulli has made the 

mod beautiful difcovery in mechanics which has appear¬ 

ed in the courfe of the lad century, and has ex¬ 

plained the mod curious phenomenon of continued 

founds, vix. the almojl untverfal accompaniment of the 

harmonic notes of any fundamental found. For this 

fufceptibility of compounded variation is not confined to 

a 12th, but is equally demondrable of every other har¬ 

monic. Nay, it is evident that the fame fimple vibra¬ 

tion of a cord may furnifh a moveable axis to more than 

one harmonic. For as the fimple vibration can have a 

fubordinate harmonic vibration fuperinduced upon it, 

fo may this compounded vibration have another fuper¬ 

induced on it, and fo on to any degree of compoiition. 

And farther, as Mr Bernoulli has {hewn the complete 

analogy between the accelerations of the different points 

of an eladic cord and of the corresponding plates of a 

column of air, it legitimately follows that all the con¬ 

sequences which we can eafily deduce, refpe£ting the 

vibrations of an eladic cord, may be affirmed refpecting 

the undulations of a column of air in a pipe. There¬ 

fore this accompaniment of the harmonics mud not be 

confined to the mufic of firings and bells, but equally 

obtains in the mufic of wind infiruments. And thus 

the do&rfne becomes univerfal. 
Mr Bernoulli did not think it enough to fliew that 

thefe compound vibrations are poffible. He endeavours 

to fhew that this accompaniment mud be frequent. 

He illudrates this very prettily, by fnppofing that a 

toothed wheel is turned round, and rub» with its teeth 

on an eladic cord. If the fucceffive dropping of the 

teeth keep exactly pace with fuch vibrations as the 

v cord can take and maintain by its eladicity, thefe will 

certainly be formed on it. If the intervals do not ex- 

atlly correfpond, a little refk&ion will fhew that the 

agitation which the cord acquires will approximate to 

thofe which it can maintain ; and, if when they are ex¬ 

actly fo in any place of it, and the wheel be in that in- 

dant removed, this vibration will remain and diffufe it- 

felf through the refi of the cord ; fo that the very lad 

dying quiver (fo to fpeak) will be a harmonic. Every 

harmonic agitation tends, by the very nature of the 

-thing, to continue, while thofe that are incompatible 

really do dedroy each other; and the very lad muft be 

♦he remainder or fuperplus of fuch as could continue, 

over thofe which deftroyed each other. Accordingly, Mufical 

the harmonic notes of wires are always mod diftin£Uy ^riimi cr*A 

heard as the found i9 dying away. ' v 

There is no occafion now to fay any thing about the 

fallacy of Rameau’s Generation Harmonique as a theory 

of mufical pleafure. Our harmonies pleafe us, not be- 

caufe a found is accompanied by its harmonics, but be- 

caufe harmonics pleafe. His principle is therefore a 

tautology, and gives no infiru&ion whatever. His the¬ 

ory is a very forced accommodation of this principle to 

the pra&ice of muficians, and tade of the Public. He 

is exceedingly puzzled in the cafe of the fou/dominante, 

or 4th of the fcale, and the 6th where there is no refon- 

nance. He fays that thefe notes, “ fremiffent, quoiqu* 

dies ne refonnent pas.” But this mifleads us. They 

do not refound ; becaufe a 4th and 6th cannot be pro- 

duced at all by dividing the cord. They tremble ; be¬ 

caufe the falfe 4th and falfe 6th are very near the true 

ones, and the true 4th and 6th would both tremble and 

refound, if they we e made falfe. A dring will both 

tremble and refound, if very nearly true, as any one ob- 

ferves the 12th and 17th on a harpfichord tremble and 

refound very drongly, though they are tempered notes. 

The whole theory is overturned at once by tuning the 

4th falfe, fo as to correfpond to an aliquot divilion of 

the cord. It will then relound ; and if this had hap¬ 

pened to be agreeable, it would have been catched at as 
the foufdominante. 

The phyfical caufe of the pleafure of harmonic founds 

is yet to feek, as much as our choice of thofe notes for 

melody which give us the bed harmony (fee Tempe¬ 

rament, Suppl.). We have no hefitation in faying 

that, with relped to our choice, the two are quite in¬ 

dependent. Thoufands enjoy the highed pleafure from 

melody who never heard a harmonious found. All the 

untaught fingers, and all fimple nations, are examples. 

They not only fix on certain intervals as the deps of 

their tunes, but are difguded when other deps are ta¬ 

ken. Nor do we hefitate, for the very lame reafons, 

to fay that the rules of accompaniment are dependent 

on the cantus or air, and by no means on the funda¬ 

mental bafs of Rameau. Fhe dependence aflumed by 

him, as the rule of accompaniment, would, if pro¬ 

perly adhered to, according to his o\tn notions of the 

comparative values of the harmonics, lead to the mod 

fantaftic airs imaginable, always jumping by large inter¬ 

vals, and altogether incompatible with graceful mufic; 

The rules of modulation which he has iqueezed out of 

his principle, are nothing but forced, very forced, acr 

commodations of a very vague principle to the current 

pra&iee of his contemporaries. They do not fuit the 

primitive melodies of many nations, and they have cau- 

fed thefe national mulics to degenerate. This is ac¬ 

knowledged by all who arc not perverted by the pre¬ 

vailing habits. We have heard, and could write down, 

forne moil enchanting lullabies of iimple peafant wo¬ 

men, pofiefied of mufical feniibility, but far removed, in 

the cool fequeftcred vale of life, from all opportunities 

of dealing from our great compofers. Some of thefe 

lullabies never fail to charm, even the molt erudite mu- 

ficinn, when fung by u fine flexible voice : but it would 

puzzle Mr Rameau to accompany themfccundum artem. 

# We conclude this fubjed by deferring a moft beau¬ 
tiful and inftrudtive experiment. * 

Mr Watt, .the celebrated engineer, was amufing him- 

4 Z 2 felf 
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Mufical felf (about the year 1765) with organ-building, and 

Trumpet. jnvente(j a m()nochord of continued found, by which he 

could tune an organ with mathematical precifion, ac¬ 

cording to any propofed fydem of temperament. It 

confided of a covered firing of a violincello, founding by 

the friClion of an ivory wheel. The'inftrument did not 

anfwer Mr Watt’s purpofe, by reafon of the dead harfh- 

nefs of its tone, and a flutter in the firing by the un¬ 

equal action of the wheel. But Mr Watt was amufed 

by obferving the firing frequently taking, of its own 

accord, points of divifion, which remained fixed, while 

the reft was in a date of drong vibration. The indru- 

ment came into the poffeffion of the writer of this ar¬ 

ticle. He foon faw that it gave him an opportunity 

of making all the experiments which Bernoulli could 

only relate. When the dring was kept in a date of 

fimple vibration, by a very uniform and gentle motion 

of the wheel, if its middle point was then gently touch¬ 

ed with a quill, this point immediately (topped, but the 

dring continued to vibrate in two parts, founding the 

o&ave ; And this it continued to do, however drong 

the vibrations were rendered afterwards by increafing 

the preffure and velocity of the wheel. The fame thing 

happened if the dring was gently touched at one third. 

It indantly divided itfelf into three parts, with two 

nodes, and founded the 12th. In the fame manner the 

double o&ave, the 17th, and all other harmonics, were 

produced and maintained. 

But the prettied experiment was to put fomething (oft, 

fuch as a lock of cotton, in the way of the wide vibrations 

of the cord, at one-third and two thirds of its length, fo 

as to didurb them when they became very wide. When 

this was done, the dring indantly put on the appear¬ 

ance of fig. 8. performing at once the full vibration 

competent to its whole length, and the three fubordi- 

nate vibrations, correfponding to one-third of its length, 

and founding the fundamental and the 12th with equal 

drength. In this manner all the different accompani¬ 

ments were produced at pleafure, and could be conti¬ 

nued, even with drong founds. And it was amufing 

to obferve, when the wheel was drongly preffed to the 

firing, and the motion violent, the nodes would form 

thcmfelves on various parts of the dring, running from 

one part to another. This was always accompanied 

with all the jarring founds which correfponded to them. 

When the dring was making very gentle, fimple vibra¬ 

tions, and the wheel hardly touching it, if a violincello was 

made to found the 12th very drongly in its neighbour¬ 

hood, the dring inftantly divided itfelf, and vibrated in 

unifon, frequently retaining its fimple vibration and fun¬ 

damental tone. We recommend this experiment to 

every perfori who wifhes to make himfelf well acquaint¬ 

ed with the mechanifm of mufical founds. He will fee, 

in a moll fenfible and convincing manner, how a fmgle 

dring of the iEolian harp gives us all the changes of 

harmony, Aiding from one found to another, according 

as it is affected in its different parts by an irregular 

breeze of wind. The writer of this article has attempt¬ 

ed to regulate thefe fweet harmonic notes, and to in¬ 

troduce them into the organ. His fuccefs has been very 

encouraging, and the founds far exceed in pathetic 

fweet nefs any that have yet been produced by that 

noble inflrument. But he has not yet brought them 

fully under command, nor made them drong enough 

for any thing blit the fofted chamber mufic. Other 

neceffary occupations prevent him from giving the atten¬ 

tion to this fubjedl that it deferves. He recommends 

it therefore to the mufical indrument-makers as richly 

deferving their notice. His general method was this: 

A wooden pipe is made, whofe fe&ion is a double 

fquare. A partition in the middle divides it into two 

pipes, along fide of each other. One of them commu¬ 

nicates with the foot and wind ched, and is (hut at the 

upper end. The other is open at the upper, and (hut 

at the lower end. In the partition there is a Ait almoft 

the whole length, and the Ades of this Ait are brought 

to a very fmootli chamfered or feather edge. A fine 

catgut is drained in this Ait, fo as almod to touch the 

Ades. It is evident that when the wind enters one 

pipe by the foot, it paffes through the Ait into the o- 

ther, and efcapes at the top, which is open. In its 

padage it forces the catgut into motion, and produces 

a mufical note, having all the fweetnefs of the iEolian 

harp. The ftrength of found may be increafed by in¬ 

creafing the body of air which is made to undulate. 

This was done by tiling, indead of catgut, very narrow 

filk tape or ribband varniflied : but the unavoidable rag- 

gednefs of the edges made the founds coarfe and whee¬ 

ling. Flat filver wire was not fufficiently elaftic ; flat 

wire, ufed for watch balance fprings, was better, but 

dill very weak founded. Other methods were tried, 

which promifed better. A thin round plate of metal, 

properly fupported by a fpring, was fet in a round hole ; 

made in another plate not fo thin, fo as jud not to 

touch the fides. The air forced through this hole made 

the fpring plate tremble, dancing in and out, and pro¬ 

duced a very bold and mellow found.—This, and fimi- 

lar experiments, are richly worth attention, and promife 

great additions to our indrumental mufic. 

ISCH1RNHAUS (Ehrenfred Walther Von), a 
name well known in the republic of letters, and one of 

the ornaments of the 17th century, was born April 10. 

1651, at Kiflingfwald near Gorlitz in Upper Eufa- 

tia. His father was Erned Chridopher Von Tfchirn- 

haus, Baron Kiflingfwald and Stoltzberg, and Obern- 

fehonfeld, privy counfellor, and in various offices of rank 

under the Eleiffors George I. and II. of Saxony, the 

fird of whom honoured him with the didinCtion of the 

gold chain and portrait, as a mark of his fenfe of his- 

merits and fervices. The mother of the young Von 

Tfchirnhaus was Maria Stirling, daughter of Baro a 

Stirling et Achil, Stirling of Achil, or Achyle, in Scot¬ 

land, an old and refpeclable family, as appears by an 

epitaph which the Duke Chridian, brother of the E- 

le£lor George II. inicribed on the tomb of Johan Al¬ 

bert Stirling of Achil, in the cathedral of Marckfpurg. 

This gentleman had been prefulent of the fenate of the 

electorate, privy counfellor, dire&or of the impohs, and 

mader of horfe to the Prince, and had, by his faithful 

and ufeful fervices, acquired his highed edeem. 

E. W. Vo 11 Tfchirnhaus was born, as has been ob- 

ferved, at Kiflingfwald, the ufual refidence of the fami¬ 

ly, and poffeffed by it during more than 300 years. The 

family came originally from Bohemia, and appears to> 

have been confiderable, feeing that, from the earlied ac¬ 

counts of it in Lufatia, the Barons of Kiflingfwald are 

generally found in the mod refpedtable civil offices. 

I he figure which Baron Von Tfchirnhaus, the fub- 

jeCt of this relation, has made in the icientific and po¬ 

litical world, makes it fuperfluous to fay that his early 

years 

Mufical 
Trumpet, 
Tfchirn¬ 

haus. 
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Tfchirn- years were well employed. Quick apprehenfion, a clear 

haus. perception of the fubjedf of his thoughts, and the mod 

—1 """v ardent and mfatiahle third tor knowledge, diitinguifhed 

him during his academical education. When 17 years 

of age, he was fent to Leyden. In 1672 all dudy was 

interrupted in Holland by the din of wav ; and Mr Von 

Tfchirnhaus left the univerfity for the camp. His 

knowledge in mathematics, mechanics, and all phyiical 

feience, found ample room in the military fervice for 

(hewing the importance of thofe fciences; and Tfehirn- 

haus fo ditlinguifhtd himfelf by his fervice in this way, 

that Baron Nieuland, a general officer of great merit, 

- and at the fame time an accomplished fcholar, took de¬ 

light in pufiling him into every fervice where he coaid 

fhew himfelf and his talents. 
After two years fervice, he returned to his father’s ; 

but finding little to filtered him in the life of a mere 

country gentleman, and Hill burning with the fame 

third of knowledge, he prevailed on his father to allow 

him to travel. His younger brother George Albrecht 

Von Tfchirnhaus, Baron Oberufchonfeld, which he inhe¬ 

rited fronrhis grandfather Stirling, loved him with the 

warmeft affe&ion, and fupplied lum liberally with what 

was required for his appearance everywhere in a man¬ 

ner becoming his rank, and for fully gratifying his cu- 

riofity. He ufed often to fay, u Sorry was I to lofe the 

company of my dear brother, and i fometimes wifhed 

to accompany him ; but not having his third for know¬ 

ledge, I knew that his love for me would debar him of 

much happinefs, which I fhould thus have obdru&ed.” 

Felices animal He went to Holland, from thence into 

England, France, Italy, Sicily, Malta, Greece.—Re¬ 

turning through the Tyrol, he met his brother at Vien¬ 

na, where both were in great favour at the court of 

Leopold. Wherever he went, he made himfelf ac¬ 

quainted with the mod eminent in all departments of 

feienee, living with them all in the mutual exchange of 

difeoveries and of kind offices. In Holland he was in¬ 

timate with Huyghens and Hudde ; in England, with 

Newton, Wallis, Halley, and Oldenburgh 5 in France, 

among a people who more fpeedily contrad acquaint¬ 

ance, there was not a man of note with whom he did 

not cultivate an adive acquaintance — and, fortunately, 

Leibnitz then lived at Paris: in Italy, he was particu¬ 

lar careffed by Michaeli, foon after Cardinal; and was 

in the clofed correfpondence with Kircher. His en¬ 

joyments, however, were derived folely from the com¬ 

munications of the mod eminent ; his curiolity was di¬ 

rected to every thing, and wherever he favv an ingeni¬ 

ous a it i fan, he was eager to learn from him fomtthing 

ufeful. In 1682, when at Paris for the third time, he 

communicated to his friends his celebrated theory of 

the caudic curves, which marked him out as a valuable 

acquifition, and he was elected a member of the Royal 

Academy of Sciences, which was then reformed by the 

great minider Colbert, ami the mod illudrious in all na¬ 

tions were picked out for its ornaments. There he found 

himfelf feated with Leibnitz, Huyghens, John Ber¬ 

noulli, &c. 
After twelve years employed in vifiting Europe, he 

returned home: but after a fhort day, went to Flan¬ 

ders, and prepared to publifh his work, intitled Medi- 

cina Mentis ; of which the fubjed may almoll be guefTed, 

from the way in which he had exercifed his own mind. 

Having the "mod exalted notions of the intelle&ual and 

moral nature of man, he thought that the continual Tfchirn- 

fupply of information was as necelfary as the continual ^aus* 

fupply of food. And his great principle was to en- v~~"’ 

lighten. This work was committed to the care 

of iome friends, and did not appear till 1687, at 

Aniderdam. A lecond edition appeared at Leipfic in 

l695* 
Finding now that his moderate fortune was infufficient 

for the great public projects he had in view, he fought 

for abidance, and endeavoured to make friends by fre¬ 

quenting the court of the EleCtor at Drefden. He 

loon became a favourite of his Princes, George the II. 

and III. and was appointed to aftive offices ot great re- 

fpondbility. By ttie orders and encouragement of the 

EleCtor, then king of Poland, he introduced into his 

native country the fird manufacture of glafs *, and his 

projeCt foon throve to fuch a degree, that not only 

Saxony was fupplied, but they even began to export 

the finer kinds ot white glal's for windows ; in which 

manufacture Saxony dill excels. It was in the courfe 

ot experiments for improving this manufacture that 

Tichirnliaus made the celebrated great burning glades 

which dill bear bis name. He made two of thefe lenfes, 

and gave one to the Empercr, and the other to the A- 

cademy of Paris. He was eager to improve the art of 

forming and polifhing optical glaffes ; and in the profe- 

cution of the theory oil which their performance de¬ 

pends, he made fome beautiful difeoveries in the depart¬ 

ment of pure geometry. It is well known that all the 

fciences are allied, and of a family, and that eminence 

in one is feldom attainable without the affidance of o- 

thers. His prefent purfuits led him to the dudy of 

chemidry, which he profecuted with the lame ardour 

which he exhibited in every thing he undertook. But 

all the while, mathematics, and tfpteially geometry, was 

his favourite dudy ; and he was anxious to make the 

fame advances in the general paths of mathematical in- 

vedigation which he thought he had made in the ge¬ 

neral laws of material nature. He apprehended that 

only bye paths were yet known, and that many things 

were yet macecfiible ; becaufe we had not yet found out 

the great roads from which thofe branches were derived. 

He was of Des Cartes’s opinion, that the true road in 

mathematics mud he an eafy one, except in cafes which 

were, in their own nature, complicated. Very early, 

therefore, he began writing on mathematical fubje&s, 

always continuing his general views of the feience, and 

his endeavours to fyllematife the dudy ; but, at the 

fame time, bellowing a very particular attention on 

any branch which chanced to intered him ; each of 

thelc his epifodical fludies in mathematics deferves the 

name of a department of the feience. This is the cafe 

with his theory of caudic curves, with his method of 

tangents, and his attempt to free Leibnitz’s calculus 

from all cunlidcration of infinitefimal quantities. Mr 

Tfchirnhaus feldom gave himfelf any trouble with a 

particular problem. In all his mathematical perform¬ 

ances, there is an evident connection with l'omething 

which he confidered as the great whole of the feience ; 

and the manner of treating the different quedions is 

plainly accommodated to a fydem in his thoughts. This 

he intended as the third part of the Medicina Mentis; 

and, having nearly completed the fecond, he had propo- 

fed thefe as the occupation of the enfuing winter (1708- 

9). But his death, which may be called premature, 
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Tfchirn- haa deprived the world of thefe, and other beneficent 

kauy* and ufeful labours. 

Mr Von Tfchirnhaus was of the mod mild and gentle 

difpofition, as was well known to all who enjoyed his 

acquaintance. This difpofition was fo eminent in him, 

that fcarcely any perfon ever faw him angry, or even 

much ruffled in his temper. He forgave injuries frank¬ 
ly and heartily, and often Hood the friend (unknown) 

of thofe who had wronged him. By fuch conduCt, he 

changed fome enmities into the mod deady and affec¬ 

tionate friendffiips. As an inquirer and an inventor, he 

had contentions with other claimants, and fome difputes 

about the legitimacy of his methods; as, for example, 

with Nicholas Patio Duiller, who attacked Tfchirn- 

haus’s method of tangents ; and Preftet and Rolle, who 

found fault with his exprefiion of equations of the third 

degree. But thefe were all friendly debates, and never 

carried him beyond the limits of gentlemanly behaviour. 

He began to difpute with Ozanam about a quadratrix; 

blit on being merely told that he was inidaken, by P. 

Souciet, lie immediately acknowledged his error, and 
xorreCted it. 

Many original and important mathematical perform-, 

ances of Mr Von Tfchirnhaus are to be feen in the 

Leipfic Adis, in the Memoirs of the Academy of Scien¬ 

ces at Paris, and other literary journals. His happy 

generalifation of Dr Barrow’s theorem for the focus of 

a (lender pencil of rays after reflection or refraCtion, and 

the theory of cauftic curves, in which this terminates, 

both conftitutes one of the mod elegant branches of 

optical fcience, and affords a rich harvefl of very curi¬ 

ous and unexpected geometrical truths. The manner 

in which he notices the rough way in which his firff 

and foie miftake in this theory was pointed out, is per¬ 

haps incomparable as an example of gentlemanlike re- 

prehenfion, and is a leffon for literati of all deferiptions, 

- higly valuable on account of the foft way in which it 

falls, while it is convincing as a mathematical theorem. 

Tfchirnhaus was the difeoverer of the fubllance of 

which the, celebrated Saxon porcelain is made, and of 

the manner of working it up ; by which he eftablifhed 

a manufacture highly profitable to his country, and has 
given us the fined pottery in the world. He never 

wearied in fpreading ufeful knowledge; and the (hops 

of our artifans of almoff all kinds were fupplied with 

books of indruCtions and patterns, many of them writ¬ 

ten by Mr Von Tfchirnhaus, or under his infpec- 

tiom Ufeful books of all kinds were tranflated out of 

foreign languages at his expence. Men of genius in 

the arts were enabled, through the encouragement of 

himfelf and his friends, and often by his pecuniary af- 

fidance, to bring their talents before the public eye. 

In fliort, he feemed at all times to prefer the public 

good to his own ; and never felt fo much pleafure as 

when he could promote fcience or the ufeful arts. He 

was as it were dimulated to this by an innate propen- 

fity. And as he was more defirous of being than of 

appearing the aecomplidied man, he was in no concern 

what notice others took of his fervices to the public. 

He even represents the defire of fame as hodile to the 

improvement either of fcience or morality, in his Medi- 

ana Mentis; a work which is acknowledged by all 

who knew him to be a pi&ure of his oWn amiable 

mind. He lightly edeemed riches; and knew not what 
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ufe they were of, except for providing the neceffaries of Tfchir 
life, and the means of acquiring knowledge. In per- 

feCt conformity to this maxim, he modedly, and with ’ 

elegant refpeCt, refufed the ample prefents made him 

by his affectionate fovereign ; and when he was added 

to his cabinet council, lie received the diploma, but 

begged and obtained to be free from the title. And 

when he prefented his great burning glafs to the Empe¬ 

ror, and got from him the dignity and infignia of Ba¬ 

ron of the Empire, be pleaded for leave to decline it, 

requeding to keep the chain and portrait, which he al¬ 

ways wore under his veil. He expended a very great 

portion of the ample revenue left him by his father in 

the fervice of his country, by promoting the ufeful arts 
2nd fciences. 

Mr Von Tfchirnhaus venerated truth above all things; 

faying, that thofe who thought any thing compar¬ 

able with it were not the fons of God, but ftep chil¬ 

dren, and that the love of truth is the ruling affeCtion 

in every man of a worthy heart. In a letter to an inti¬ 

mate friend, he faid that, by the age of five and-twenty, 

he had completely fubdued the love of glory, of riches, 

and of worldly pleafures ; and that at no time he had 

found it difficult to reprefs vanity, becaufe he was every 

day confcious of having aCted worfethan he was certain 

that he might and ffiould have done. He felt himfelf 

humbled in the fight of the All-perfeft Judge. 

Nor was all this the vain boafl of a man averfe to 

bufinefs, and poffeffed of an ample fortune, which per¬ 

mitted him, without inconvenience, to pleafe his fancy 

in ftudy, and in helping others with what to himfelf 

was fuperfluous. Such a character, though rare, may 

ex iff, without being the objeCt of much refpeCt. No: 

Mr Tfchirnhaus was really a philofopher of the true 

ftoic feCt, in refpeCt of fortitude of mind,' while a good 

Chnitian in modefty and diffidence. In the lalt five 

years of his life he bore up under troubles, and embar- 

raffments, and misfortunes in his family, which would 

have tried the mind of Cato himfelf. ^ But in the midft 

of thefe Itorms he was unfhaken, and preferved his fe- 

renity. of mind. He was even fenlible of this being a 

rare gift of Providence, and ufed frequently to expref* 

his thankfulnefs for a treafure fo precious. He felt 

deeply his relation to the Author of Nature, and re¬ 

joiced in thinking himfelf fubjeCt to the providence of 

God. He faid that he was fully perfuaded that he 

would meet with perfeCt juft ice, and would therefore 

drive to perform his own part to the utmoft of his 

power, that his future condition might be the more 

happy, and that he might in the mean time enjoy more 

fatisfaCtion on reflecting on his own conduCti His lot, 

he faid, was peculiarly fortunate : having fuch third for 

novelty, he would have been unhappy without an af¬ 

fluent fortune; and his own enjoyments encouraged nei¬ 

ther vice nor idlenefs in himfelf or in the minibers to 
his pleafures. 

This amiable perfon was of a conditution not puny, 

but not robuft, and he had hurt it by too condant du- 

dy. He feared no difeafe ; thinking that he had a 

cure or an alleviation for all but one, namely, the done 

and gravel. He had a dread of this, and laboured to 

find a preventative or a remedy. He thought that he 

had alfo done a great deal here ; and deferibes in his 

Medicina Corpores a preparation of whey, which he faid 

he 
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rfthirn- he ufed with great advantage to his health. But his 

hau*. precautions were in vain : He was attacked with the 

gravel, which, after three months fuffering, brought on 

a fupprefiion of urine. The phyficians faw that his 

end approached ; and finding him difregard their pre- 

feriptions, they quitted him. He treated him!elf (it is 

faid judicioufly) for fume time, and with fome appearance 

of fuccefs ; but at laft he faw death not far off. He 

dilated a letter to his Sovereign, thanking him for ail 

his favours and kindnefs, and recommended his children 

to his prote&ion. He never fretted nor complained ; 

but frequently, with gliftening eyes, expreffed his warm- 

eft thanks to Providence for the wondeifgl track of 

good fortune and of happintfs that he had enjoyed ; 

and faid that he alfo felt fome fatisfa&ion in the con- 

feioufnefs that fome of this was owing to his own pru¬ 

dent conduct. He poffeffed his entire faculties to the 

laft moment ; and when lie felt his fpirit juft about to 

depart, his laft words were, <£ Jo triumphe—Vidoria !” 

No longer able to fpeak, he made figns for what he 

wanted ; and a little after, (hutting his eyes, as if to 

fleep, he gently, and without a groan, yielded up his 

fpirit, about four o’clock in the morning of the nth of 

O&ober 170S, aged 56. 
His funeral was performed in a manner becoming 

his rank, and the body conveyed to the family vault. 

The Ele&or (King of Poland) defrayed the expence ; 

for he would not allow his family to have any thing to 

do with the funeral of a man ot fo public a character, 

and fo univtrfally beloved. 

The account of fuch a life as that of Baron Von 

Tfchirnhaus would, at all times, make a pleafant and 

ufeful impreffion. In thefe our times, in the end of the 

18th century, after fociety has availed itfelf of all the 

acquisitions in fcience and art, furn idled by that ardent 

age of the world which this gentleman contributed to 

adorn ; in an age when we boaft of illumination un¬ 

paralleled in hiftory, and of improvements almoil amount¬ 

ing to perfection; and in particular, of an emancipation 

from the prejudices which had obfeured our view of the 

chief good, and ftiflcd public fpirit—now, when we are 

fo full of knowledge that it is running over on all hands, 

in volumes of inftru&ion, how to make the world one 

happy family ; in thefe bright days of philanthropiim, 

can the public records of Europe exhibit a fuperior 

chara&er to that of Mr Von Tfchirnhaus, either in re- 

fpedl of wifdom or of difpoiition ? Was he not a phi- 

lanthropift, a fincere lover of mankind ? Was lie not 

wife, in employing his great acquired knowledge as the 

means of direct and adtive beneficence, by limiting his 

exertions to the extent of thofe circles where his own 

efforts would be effeclive ? He did not write books, 

teaching others how to do good : he taught it by 

example ; being determined that his own wifhes to fee 

men happier fhould not fail by the want of fuch wifhes 

in others, even after he fhould iriftrudl them. He never 

allowed his infatiable curiofity for frefh difeoveries to 

interfere with the immediate turning to the good ofliis 

own country the knowledge he had already acquired. 

He probably never thought of improving the fituation 

of the Chinefe or the Mexicans, finding that it required 

all his ample fortune, and all the intereft and influence 

he could acquire, to do the good he wifhed in Saxony. 

We doubt not but that he was equally attentive to the 

ftill narrower circle of duties formed by his own family. Tfchirn- 

We fee that he was a dearly beloved brother ; which TfJhamie 
could hardly be without his alfo being a loving brother. 

and a dutiful fon. The nature of the diftreffes which 

he experienced in his family, and the manner in which 

he behaved under them, ihew him to have been an emi¬ 

nent Chriftian moralift. With a modefty that is un¬ 

matched by any one of the thoufands who have poured 

out inftrudlions upon us during the laft ten years, and a 

gracefulnefs which chara&erifes the gentleman, his Me- 

dicina Mentis is offered to public notice, merely as an 

experimental proof that a certain way of thinking and 

a&ing is produ&ive of internal quiet of mind ; of 

great mental enjoyment, both moral and intelle&ual; 

and of peace, and the good will of thofe around us : 

and that it did, in fa6l, produce a dutiful and comfort¬ 

able refignation to the unavoidable trials of human life. 

He pretends not to be greatly fupeiior in wifdom to hisr 

neighbours, but merely tells how things fucceeded with 

himfelf. He did not feruple, however, to pnblifh to the 

world difeoveries in fcience, in which he had got the 

ftart of others during that bufv period of fcientific oc¬ 

cupation ; and thefe difeoveries in mathematics were 

highly prized by the firll men of the age ; nor will the 

name of Tfchirnhaus, or his cauftic curves, ever be for¬ 
gotten. 

We felt ourfelves obliged to the friend who took no¬ 

tice of the orniffion of this gentleman’s name, fo emi¬ 

nent in the mathematical world, in the courfe of our 

alphabet ; but when we looked into the Memoirs of 

the Academy of Paris for 1 709 for fome account of 

him, what we there faw appeared fuch a continual pa¬ 

negyric, that we could not take it as a fair pi&ure of 

any real chara&er. Looking about for more impartial 

information, we found in the Alla Eruditorum, Leipf. 

17C9, the account of which the foregoing is an abftradl, 

except a particular or two which we have copied from 

an account in the Literary Journal of Breflaw, by Count 

Herberftein, whom we can fcarcely fufpc6t of undue 

partiality, becaufe he had fome diiputes with Mr Von 

Tfchirnhaus on mathematical fubje&s. May we not 

fay, “ the memory of this man is fweet!” 

TSCHAMIE, the Indian name of a tree in the North¬ 

ern Circars of Hindoftan. It grows, fays Dr Rox¬ 

burgh, to be a pretty large tree, is a native of moft 

parts of the coaft, chiefly of low lands at a eonfiderable 

diftance from the fea, and may be only a variety of 

profopis fpecigera, for the thorns are in this fometimes 

wanting ; flowers during the cold and beginning of the 

hot feafons. "Trunk tolerably ere£f, bark deeply crack¬ 

ed, dirty afh colour. Branches irregular, very nume¬ 

rous, forming a pretty large fhady head. Prickles fcat- 

tered over the fmall branches ; in fome trees wanting; 

Leaves alternate, generally bipinuate, from two to three 

inches long ; pinnae from one to four, when in pairs op- 

pofite, and have a gland between their infertions. Leaf¬ 

lets oppofite, from feven to ten pair, obliquely lanced, 

fmooth, entire, about half an inch long, and one-fixlh 

broad. Stipules none. Spikes feveral, axillary, filiform, 

nearly eredl. Brads minute, one-flowered, falling. 

Flowers numerous, fmall, yellow, Angle, approximated. 

Calyx below, five-toothed. Filaments united at the bafe. 

Anthers incumbent, a white gland on the apex of each, 

which falls off foon after the flower expands. Style 

crooked. 
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crooked, 

inflated, 

fiance. 
The pod of this tree is the only part ufed. It is 

about an inch in circumference, and from fix to twelve 

long ; when ripe, brown, fmooth, and contains, befide3 

the feeds, a large quantity of a brown meally fubftance, 

which the natives eat '; its tafle is fwectifh and agree¬ 

able ; it may therefore be compared to the Spanish al- 

garoba, or loculi tree. ( Ceratonia Jilt qua, Diun.) 

In compliance with Dr Kccuig’s opinion, Dr Rox¬ 

burgh calls this tree a prof of is ,* but as he thinks the 

antheral glands give it a claim to the genus adenanthtra, 

we have retained the Indian name till its botanical claf- 

fification (hall be afeertained by thofe who have greater 

authority in the fcience than we lay claim to. 

TSHUTSKI, a people inhabiting a country fitua- 

ted on the eaftern extremity of Alia, oppofite to the 

north weft coaft of America, and bounded by the A- 

nadyr on the fouth. The Tftiutflci nation is divided 

into two very dill in tribes : the one is called Jlatinna- 

ry, or fixed inhabitants of the coaft ; the other, Rein- 

deer, or wanderers. The former occupy fuch places as 

are convenient for fifhing, and the chace of fea-animals, 

from the river Anadyr to a fmall diftance north of the 

eaftern promontory. The extent of their population, 

according to the bell intelligence, amounts to about 

3000 males. They are very indnftrious, and are neat 

workmen ; which is evinced by their boats, lances, ar¬ 

rows, bows, apparel, utenfils, &c. with which they fup- 

ply the wanderers. Their female prifoners are alfo a 
great article of trade ; as they barter them for rein¬ 

deer, copper and iron kettles, knives, beads, and fuch 
articles as the wanderers obtain from the Ruffian tra¬ 

ders. Their married women are faithful to their huf- 

bands ; but chaftity feems not to be a virtue among the 

unmarried part of the fex, who grant any favours to 

ft rangers for beads, buttons, tobacco, &c. 

The aged among the Tftiutflci are fubjeft to rheu¬ 

matic complaints, which they cure, or attempt to cure, 

by lighting the dried leaves of wormwood, fo prepa¬ 

red as to burn like tinder, and letting it remain till 

burnt out on the parts affe&ed. In cafes of fevere ill- 

nefs, they offer facrifices of deer to the /pints of torture; 

and fometimes a dog is killed, when the fick are led 

round it, and anointed with its blood and fat. They 

burn their dead to allies ; lay ftones on the fpot to re- 

femble, in fome degree, the form of a man ; place a 

large ftone at the head, which they anoint with mar¬ 

row a d fat; and form a pile, or heap of deers horns, 

at a fmall diftance from it. This place is vifited an¬ 

nually by the relatives of the deceafed, who recapitulate 

the feats of their departed friend, anointing, each, the 

head-ftone, and adding a horn to the heap. The wan¬ 

dering tribe confider themfelves as a fuperior race of 

beings, and the moll independent of men ; and it is a 

fadl that the Ruffians have never been able to bring 

them under their dominion. They call their more fta- 

tionary neighbours old nvomeny lit only to attend 011 

them, and to guard their cattle. By Brookes the coun¬ 

try of the Tfhutfki is placed Dong. 168. 41. W. Dat. 
66. 5. N. 
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Legume long, pendulous, not of which the five flirt volumes were published by him. 

felf in 1768, under the afiumed name of “ Edward 

T U 
Stigma Ample. _._0 0, x 

Seeds many, lodged in a brown meally fub- _ name _ 
Search, Efq.” and the four lafl after his death, in 1777, 

as “ The pofthumous Work of Abraham Tucker, Efq. 

publifhed from his manufeript as intended for the prefs 

by the author.” Mr Tucker lived at Betchworth- 

caftle, near Dorking in Surrey ; an eftate which he 

pu reha fed in the early part of his life. He inanied the 

daughter of Edward Barker, Efq. by whom he had 

two daughters ; one of whom married Sir Henry St 

John, and died in his lifetime ; the other furvived, and 

now lives at Letch worth caftle. He loft his eyefight a 

few years before his death, which happened in 1775. 
To deferibe him as a neighbour, landlord, father, and 

magiftrate, it would be neceffary to mention the moft 

amiable qualities in each. It is unneceffary to add, that 

he was very fincerely regretted by all who.had the plea- 

fure of his acquaintance, and who ilood conceded with 
him in any of thofe relations. 

Tucker (Jofiah, D. D.), well known as a political 

and commercial writer, was born at Langhorn in Caer- 

martherifhire, in the year 171a. His father was a far¬ 

mer, and having a fmall eftate left him at or near A- 

beryftwith, in Cardiganfliire, he removed thither ; and 

perceiving that his fon had a turn for learning, he fent 

him to Ruthin fchool in Denbighfhire, where he made 

fo refpe&able a progrefs in the claffics, that he obtained 

an exhibition at Jefus College, Oxford. It is generally 

underftood that leveral of his journeys to and from Ox¬ 

ford were performed on foot, with a ftick on his ftioul- 

der, and bundle at the. end of it. Thus it might be 

faid by him, as by Simonides, “ Omnia mea mecutn 
porto.” 

At the age of 23 he entered into holy orders, and 

ferved a curacy for fome time in Gloncefterlhire. About 

1737 ke became curate of St Stephen’s church in Brif- 
tol, and was appointed minor*canon in the cathedral of 

that city. Here he attraded the notice of Dr Jofeph 

Butler, then Bifhop of Briftol, and afterwards of Dur¬ 

ham, who appointed Mr Tucker his domeftic chaplain. 

By the inteieft of this prelate Mr Tucker obtained a 

probendal Hall in the cathedral of Briftol; and on the 

death of Mr Catcott, well known by his treatife on the 

Deluge, and a volume of excellent fermons, he became 

retfor of St Stephen. The inhabitants of that parifh 

coniift chiefly of merchants and tradefmen ; a circum- 

ftance which greatly aided his natural inclination for 
commercial and political {Indies. 

When the famous bill was brought into the Houfe 

of Commons for the naturalization of the Jews, Mr 

Tucker, confidering the meafure rather as a merchant 

01 politician than as a Chriftian divine, wrote in defence 

of it with a degree of zeal which, to fay no more, was 

at leall indecent in a man of his profeflion. As fuch it 

was viewed by his brethren of the clergy, and by his 

pailfhioners; for, while the former attacked him in 

pamjftdets, newfpapers, and magazines, the latter burnt 

his effigy dreffed in canonicals, together with the let¬ 

ters which he had written in defence of the naturaliza¬ 
tion. 

In the year 1753 publifhed an able pamphlet on 

t e “ Turkey Trade in which he demonftrates the 
<itf I In 4-itnA. _D.li. 1 1 * . - 

Tucker, 

TUCKER (Abraham), Efq; a curious and original evils thatTfult o trade inVen ] 1?" ^ 
thinker, was a gentleman'of affluent fortune, and an- panies A hl' ojtd llTc\ / T1 
.ho, of « The Light of Nature purfued,” s ,ol« 8™ , Nugent) - muS to PadLeit J tlSftvS 

honour 
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Tucker, honour lie obtained chiefly through the ftrenuous exer- 

tions of Mr Tucker, whofe influence in his large and 

wealthy parifh was almoft decifive on fuch an occafion. 

In return for this favour, the Earl procured for him the 

deanery of Gloucefler, in 1758, at which time he took 

his degree of do&or in divinity. So great was his re¬ 

putation for commercial knowledge, that Dr Thomas 

Hayter, afterwards bifhop of London, who was then tu¬ 

tor to his prefent majefty, applied to Dr Tucker to 

draw up a diflertation on this fubje£l for the perufal of 

his royal pupil. It was accordingly done, and gave 

great fatisfadlion. This work, under the title of “ The 

Elements of Commerce,” was printed in quarto, but 

never publifhed. 

Dr Warburton, who became bifhop of Gloucefler in 

the year 1760, thinking very differently from Dr Tuck¬ 

er of the proper Rudies of a clergyman, as well as of 

the project for naturalizing the Jews, faid once to a 

perfon who was praifmg the Elements cf Commerce, 

that “ his Dean’s trade was religion, and religion his 

trade.” This fnrcaim, though not perhaps groundlefs, 

was certainly too feverc ; for fome of the Dean’s pub¬ 

lications evince him to have devoted part of his time at 

lead; to the ftudy of theology, and to have been a man 

of genuine benevolence. 

In the year 1771, when a ftrong attempt was made 

to procure an abolition of fubfeription to the 39 arti¬ 

cles, Dr Tucker came forward as an able and moderate 

advocate of the church of England. About this time 

he publifhed “ Dire&ions for Travellers in which he 

lays down excellent rules, by which gentlemen who vi- 

fit foreign countries may not only improve their own 

minds, but turn their obfervations to the benefit of their 

native country. 

The Dean was an attentive obferver of the American 

tontefl. He examined the affair with a very different 

eye from that of a party-man, or an interefled mer¬ 

chant ; and he difeovered, as he conceived, that both 

fides would be better off by an abfolute reparation. Mr 

Burke’s language in the Houfe of Commons, in confe- 

quence of his publifhing this opinion, was harfh, if not 

illiberal. In his famous fpeech on the American taxa¬ 

tion bill, April the 13th, 1774, he called the Dean of 

Gloucefler the advocate of the court fadtion, though it 

is well known t hat the court difapproved of the propo- 

fal as much as the oppolition. This attack roufed the 

Dean to refentment; and he publifhed a letter to Mr 

Burke ; in which he not only vindicates the purity of 

his own principles, but retorts upon his adverfary in 

very forcible and farcaflic terms. He afterwards fup- 

ported Lord Nugent’s interelt in Briflol againft that of 

Mr Burke, and was certainly very inihumental in ma¬ 

king the latter lofe his eledtion. 

When the terrors of an invafion were very prevalent 

in 3779, Dr Tucker circulated, iu a variety of perio¬ 

dical publications, fome of the mofl fenfible obferva- 

tions that were ever made on the fubjedt, in order to 

quiet the fears of the people. L11 17b’1 he publifhed, 

what he had printed long before, “ A Treatife on Ci¬ 

vil Government in which his principal defign is to 

counteract: the dodtrines or Locke and his followers. 

The book made a confiderable noife, and was very fharp- 

ly attacked by feveral writers on the democratic fide of 

the queftion, particularly by Dr Towers and Dr Dun¬ 

bar of Aberdeen. This lad gentleman adted a part 

Suppl. Vol.II. Part II. 

TUG 
which, if not difhonourable, was at lead unconimon. Tucker. 

The Dean had thrown off thirty copies of his work-v- 

long before he publifhed it ; and thefe he fent to diffe¬ 

rent men of eminence, that lie might avail himfelf of 

their animadverfions before he fhouid fubmit it to the 

public at large. Principal Campbell of Aberdeen re¬ 

ceived one copy for this purpofe ; and Dr Dunbar ha- 

ving by him been favoured with a perufal of it, inflead 

of fending his objedions privately to the author, pub¬ 

lifhed fevere remarks on it in a work winch he had then 

in the prefs. Thus was the anfwer to the Dean of 

Gloucefter’s Treatife on Government publifhed befoie 

that treatife itfelf; but Dr Dunbar was no match for 
Dr Tucker. 

In the year 1782 our author clofed his political ca¬ 

reer with a pamphlet intitled 44 Cut Bono ?” in which 

he balances the profit and lois of each of the belligerent 

powers, and recapitulates all his former politions 011 the 

iubject of war and colonial pofleflions. His publications 

Alice that period confided uf fome trndls on the com¬ 

mercial regulations of Ireland, 011 the exportation of 

woollens, arid on the iron trade. In 1777 he publifhed 

feventeen practical fermons, in one volume odavo. In 

the year 1778, one of his paiifhioners, Mifs Peiloquin, 

a maiden lady of large fortune and molt exemplary pie- 

ty, bequeathed to the Dean her dwelling houfe in 

Queen Square, Briflol, with a very liandfome legacy, 

as a teftimony of her great efleem for his worth and ta¬ 

lents. In the year 1781 the Dean married a lady of 

the name of Crowe, who reflded at Gloucefler. 

It fhouid be recorded to his praife, that though en¬ 

joying but very moderate preferment (for to a man of 

110 paternal eftate, or other ecclefiaflrcai dignity, the 

Deanery of Gloucefler is no very advantageous fixa¬ 

tion), he was notwithflaiiding a liberal benefador to fe- 

verai public iuititutions, ami a diftinguifhed patron of 

merit. The celebrated John Hendcrfon of Pernbroke- 

college, Oxford, was fent to the univerlity, and fup- 

ported there, at the Dean’s txpence, when he had no 

means whatever of gratifying his ardent defire for fludy. 

We fhall mention another inthuice of generolity in this 

place, which.rtfleds the greatefl honour upon the Dean. 

About the year 1790 be thought of refigning his rec¬ 

tory in Briflol, and without communicating his defign 

to any other perfon, he applied to the Chancellor, in 

whole gift it is, for leave to quit it in favour of his cu¬ 

rate, a mofl deferving man, with a large family. His 

Lordfhip was willing enough that he fhouid give up the 

living, but he refufed him the liberty of nominating his 

fncceifor. On this the Dean refolvcd to hold the living 

himfelf till he could find a fit opportunity to fucceed in 

his objed. After weighing the matter more delibe¬ 

rately, he communicated his wiih to his pariihioners, and 
advifed them to draw up a petition to the Chancellor 

in favour of the curate. This was accordingly done, 

and figned by all of them, without any exception, ei¬ 

ther on the part of the difleuters or others. The Chan, 

cellor being touched with this teftimony of love between 

a clergyman and his people, yielded at laft to the appli. 

cation ; in confequertce of which the Dean cheerfully 

refigried the living to a fncceffor well qualified to tread 

in his Reps. Since that time he reflded chiefly at Glou- 

celltr, viewing his approaching diflolution with the pla¬ 

cid mind of a Chriflian, confcious of having done his 

duty both to God and man. He died in November 

5 A 1799- 
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Tucker, 1799. The following we believe to be a tolerably cor- 

Tulipoma- re(^. ]jfl. works. 

> r^a‘ 1 Theological and Controverfull.— I. A Sermon, preach¬ 

ed before the Governors of the Infirmary of Briftol, 

J745. 2. Letters in behalf of the Naturalization of 

the Jews. 3. Apology for the Church of Eugland, 

1772. 4. Six Sermons, 12mo, 1773. 5. Letter to 

Dr Kippis on his Vindication of the Proteftant Dif- 

fenting minifters. 6. Two Sermons and Four Tradts. 

7. View of the Difficulties of the Trinitarian, Arian, 

and Socinian Syftems, and Seventeen Sermons, 1777. 

Political and Commercial.—8. A pamphlet on the 

Turkey Trade. 9. A brief View of the Advantages 

and LVfadvantages which attend a Trade with France. 

10. Reflections on the Expediency of Naturalizing fo¬ 

reign Proteftants, and a Letter to a Friend on the fame 

Subjedt. 11. The Pleas and Arguments of the Mother 

Country and the Colonies dated. 12. A Letter to 

Mr Burke. 13. Quere, Whether a Connedtion with, 

or Separation from, America, would be for national 

Advantage ? 14. Anfwers to Objedtions againft the 

Separation from America. 15. A Treatife on Civil 

Government. 16. Cui Bono P 17. Four Letters on 

national Subjedts. 18. Sequel to Sir William Jones on 

Government. 19. On the Difpute between Great Bri¬ 

tain and Ireland. 20. Several Papers under the Signa. 

ture of Caflandra, See. on the Difficulties attendant on 

an Invafion. 21. A Treatife on Commerce (MrCoxe, 

in his Life of Sir Robert Walpole, fays that this was 

printed, but never publifhed). 

Mifcellaticous.—22. Directions for Travellers. 23. 

Cautions againft the Ufe of Spirituous Liquors. 24. A 

Tra& againft the Diverfions of Cock-fighting, &c. 

TULIPOMANIA, the very proper name given to 

a kind of gambling traffic in tulip roots, which prevail¬ 

ed in Holland and the Netherlands during fome part of 

the 17th century. It was carried on to the greateft 

extent in Amfterdam, Haerlem, Utrecht, Alkmaar, 

Leyden, Rotterdam, Hoorn, Enkhuyfen, and Meeden- 

bliek ; and rofe to the greateft height in the years 

1634, 1635, 1636, and 1637. Munting, who, in 

1696, wrote a book of 1000 pages folio on the fubjedl, 

has given a few of the moft extravagant prices, of which 

we fhall prefent the reader with the following. For a 

root of that fpecies called the Viceroy, the after men¬ 

tioned articles, valued as below, were agreed to be de¬ 
livered. 

2 lafts of wheat 

4 ditto rye 

4 fat oxen 

8 fat fwine 

I 2 fat fheep 

2 hogffieads of wine 

4 tons beer 

2 ditto butter 

loco pounds of cheefe 

a complete bed 

a fuit of clothes 

a filver beaker 

Florins. 
448 

558 
480 

240 

120 

70 

32 
192 

120 
IOO . 

80 

60 

* A perit h 
a fmall 
weight lefs 
than a 
grain. 

Sum - 2500 

Thefe tulips afterwards were fold according to the weight 

of the roots. Four hundred perits * of Admiral Lief- 

ken coft 44CO florins; 446 ditto of Admiral Von der Tulipoma- 

Eyk, 1620 florins; 106 perits Schilder coft 1615 flo-1 nja- 

rins; 200 ditto Semper Auguftus, 5500 florins; 410 v 

ditto Viceroy, 3000 florins, &c. The fpecies Semper 

Auguftus has been often fold for 2000 florins; and it 

once happened that there were only two roots of it to 

be had, the one at Amfterdam and the other at Haer¬ 

lem. For a root of this fpecies, one agreed to give 

4600 florins, together with a new carriage, two grey 

horfes, and a complete harnefs. Another agreed to give 

twelve acres of land for a root: for thofe who had not 

ready money, promifed their moveable and immoveable 

goods, houfe and lands, cattle and clothes. A man, 

whofe name Munting once knew, but could not recoi¬ 

led, won by this trade more than 60,000 florins in the 

courfe of four months. It was followed not only by 

mercantile people, but alfo by the firft noblemen, citi¬ 

zens of every defcription, mechanics, feamen, farmers, 

turf-diggers, chimney-fweeps, footmen, maid-fervants, 

aud old clothes-women, &c. At firft, every one won 

and no one loft. Some of the pooreft people gained in 

a few months houfes, coaches, and horfes, and figured 

away like the firft characters in the land. In every 

town fome tavern was feleCted which ferved as a change, 

where high and low traded in flowers, and confirmed 

Their bargains with the moft fumptuous entertainments. 

They formed laws for themfelves, and had their nota¬ 

ries and clerks. 

To get pofleffion of fine flowers was by no means the 

real objeCt of this trade, though many have faid that it 

was, and though we have known fome individuals in 

Scotland, who, led away by what they thought the 

fafhion, have given ten guineas for a tulip root. Du¬ 

ring the time of the tulipomania, a fpeculator often of¬ 

fered and paid large fums for a root which he never re¬ 

ceived, and never wifhed to receive. Another fold roots 

which he never pofTeffed or delivered. Oft did a noble¬ 

man purchafe of a chimney-fweep tulips to the amount 

of 2000 florins, and fold them at the fame time to a 

farmer; and neither the nobleman, chimney-fweep, or 

farmer, had roots in their poffcffion, or wifhed to poffefs 

them. Before the tulip feafon was over, more roots 

were fold aud purchafed, befpoke, and promifed to be 

delivered, than in all probability were to be found in 

the gardens of Holland ; and when Semper Auguftus 

was not to be had, which happened twice, no fpecies 

perhaps was oftener purchafed and fold. In the fpace 

of three years, as Munting tells us, more than ten mil¬ 

lions were expended in this trade in only one town of 

Holland. 

To underftand this gambling traffic, it may be necef- 

fary to make the following fuppofition. A nobleman 

befpoke of a merchant a tulip root, to be delivered in 

fix months, at the price of ioco florins. During thefe 

fix months the price of that fpecies of tulip muft have 

rifen or fallen, or remained as it was. We fhall fup- 

pofe that, at the expiration of that time, the price was 

1500 florins; in that cafe, the nobleman did not wifh 

to have the tulip, and the merchant paid him 50c flo¬ 

rins, which the latter loft and the former won. If the 

price was fallen when the fix months were expired, fo 

that a root could be purchafed for 800 florins, the 

nobleman then paid to the merchant 200 florins, 

which he received as fo much gain ; but if the price 

continued the fan?e, that is, 1000 florins, neither par¬ 
ty 
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TuUpoma- ty gained or loft. In all thefe circum (lances, how- 

nia. ever, no one ever thought of delivering the roots or of 

V“"' receiving them. Henry Munting, in 1636, fold to a 

merchant at Alkmaar, a tulip root for 7000 florins, 

to be delivered in fix months ; but as the price during 

that time had fallen, the merchant paid, according to 

agreement, only 10 per cent. “ So that iny father 

(fays the fon) received 700 florins for nothing; but 

he would much rather have delivered the root itfelf 

for 7000.” The term of thefe contrails was often 

much (horter, and on that account the trade became 

bilker. In proportion as more gained by this traffic, 

more engaged in it; and thofe who had money to pay 

to one, had foon money to receive of another ; as at 

faro, one lofes upon one card, and at the fame time 

wins on another. The tulip dealers often difcotinted 

funis alfo; and transferred their debts to one another ; 

fo that large fums were paid without cafh, without bills, 

and without goods, as by the Virements at Lyons. 

The whole of this trade was a game at hazard, as the 

Miffiflippi trade was afterwards, and as (lock-jobbing is 

at prefent. The only difference between the tulip trade 

and ftock-jobbing is, that at the end of the contradl the 

price in the latter is determined by the Stock Ex¬ 

change ; whereas in the former it was determined by 

that at which moft bargains were made. High and 

low priced kinds of tulips were procured, in order that 

both the rich and the poor might gamble with them ; 

and the roots were weighed by perits, that an imagined 

whole might be divided, and that people might not only 

have whole, but half and quarter lots. Whoever is fur- 

prifed that fuch a traffic fhould become general, needs 

only to reflect upon what is done where lotteries are 

eftablifhed, by which trades 3re often negle&ed, and 

even abandoned, becaufe a fpeedier mode of getting 

fortunes is pointed out to the lower claffes. 

At length, however, this trade fell all of a fudden. 

Among fncli a number of contradls many were broken ; 

many had engaged to pay more than they were able ; 

the whole (lock of the adventurers was confumed by 

the extravagance of the winners ; new adventurers no 

more engaged in it; and many becoming fenfible of the 

odious traffic in which they had been concerned, re¬ 

turned to their former occupations. By thefe means, 

as the value of tulips (till fell, and never rofe, the fellers 

wiffied to deliver the roots in natura to the purchafers 

at the prices agreed on ; but as the latter had no defire 

for tulips at even fuch a low rate, they refufed to take 

them or to pay for them. To end this difpute, the 

tulip-dealers of Alkmaar fent, in the year 1637, de¬ 

puties to Amfterdam ; and a refolution was paffed on 

the 24th of February, that all contra&s made prior to 

the laft of November 1636 fhould be null and void; 

and that, in thofe made after that date, purchafers 

fhould be free on paying.ten per cent, to the vender. 

The more difgufted people became with this trade, 

the more did complaints increafe to the magiftrates of 

the different towns; but as the courts there would take 

no cognizance of it, the complainants applied to the 

States of Holland and Weft Friefland. Thefe referred 

the bufmefs to the determination of the provincial coun¬ 

cil at the Hague ; which, on the 27th of April 1637, 

declared that it would not deliver its opinion on this 

traffic until it had received more information on the fub- 

jeft; that ift the mean time every vender fhould offer 

his tulips to the purchafer ; and, in cafe he refufed to *roma* 

receive them, the vender fhould either keep them, or fell fju 

them to another, and have recourfe on the purchafer for run.foJ. 
any lofs he mi<yht fuftain. It w?s ordered alfo, that all ——y——> 

contra&s fhould remain in force till farther enquiry was 

made. But as no one could forefee what judgment 

would be given refpt&ing the validity of each coritrad, 

the buyers were more obftinate in refufing payment 

than before ; and venders, thinking it much fafer to ac¬ 

commodate matters amicably, were at length fatisned 

with afinall profit iuftead of exorbitant gain : and thus 

ended this extraordinary traffic, or rather gambling. 

Beckmann's Hi/lory of Inventions, vol. i. 

TUMAR, in Bengal, rint-roll or affeffment. 

TUMBREL, is a kind of carriage with two wheel*,• 

ufed either in hufbandry for dung, or in artillery tocairy 

the tools of the pioneers, &c. and fometimes likewife 

the money of an army. 

TUNGSTEN (See Chemistry, n° 1 78, fee. in this 

Suppl.) when well fufed, is, accoiding to Guyton alias 

Morveau, of no higher fpecific gravity than 8.3J06. 

This is very different from the fpecific gravity which 

has hitherto been affigned to it. The fame eminent 

chemift concludes, from its extreme brittlenefs and dif¬ 

ficulty of fulion, that it affords little promife of uti¬ 

lity in the arts, except in metallic alloys, or by vir¬ 

tue of the property which its oxyd poffeffes, of afford¬ 

ing fixed colours, or giving fixity to the colours of ve¬ 

getables. 

TURNSOL, a dye-ftuff manufa&ured in Holland, 

the preparation of which was long kept a profound 

fecret. In order to niiflead foreigners, the Dutch pre¬ 

tended that turnfol was made from rags dyed with the 

juice of the fun-flower (Helianthus), from which it ob¬ 

tained its name. Since the late revolution, however, in 

Holland, the true method employed by the Dutch for 

preparing this colour has been difeovered, and the pro- 

cefs is as follows :—That kind of lichen called orchil 

(LiCHEV-Rocella. See that article in this Suppl.), or, 

when that cannot be procured, the large oak-mofs, after 

being dried and cleaned, is reduced to powder, and by 

means of a kind of oil-prefs the powder is forced thro* 

a brafs fieve, the holes of which are finall. The lifted 

powder is then thrown into a trough and mixed with 

an alkali called vetas, which is nothing elfe than the 

afhes of wine lees, in the proportion of half a pound of 

afhes to one pound of powder. This mixture is moift- 

cned with a little human urine, for that of other ani¬ 

mals contains lefs ammonia, by which a fermentation is 

produced ; and the molftnefs is ftill kept up by the ad¬ 

dition of more urine. As foon as the mixture affumes 

a red colour, it is poured into another trough; is again 

moiftened with urine, and than ftirred round in order 

that the fermentation may be renewed. In the courfe 

of a few days it acquires a bluifh colour, and is then 

carefully mixed with a third part of very pure pulverifed 

potafli; after which the mixture is put into wooden 

pails, three feet in height, and about half a foot broad. 

When the third fermentation take3 place, and the palle 

has acquired a ccnfiderably dark blue colour, it is mix¬ 

ed with chalk or pulverifed marble, and ftirred well 

round that the whole may be completely united. This 

laft fub(lance gives the colour no higher quality, and is 

intended merely to add to the weight. The blue, pre- , 

pared in this mauner, is poured into oblong fquare irofi 

5 A 2 moulds \ 
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Tarpen- moulds; and the cakes, when formed, are placed upon 

tme’ fir boards on an airy floor in order to dry, after which 
y " they are packed up for fale. 

TURPENTINE, a well known fubftance extrafted 

from the pine. Under the article Pinus (Ertcycl.), 

we have given an account of one procefs by which this 

extra#: is made ; but the following, which is taken from 

the 3rd volume of the Journal de Phyjique> is very dif¬ 

ferent, and probably better. The pine from which 

turpentine is extracted, is never fit for this operation 

till it be thirty years of age. The ext**a#ion is begun 

in February and continued to the end of October. In- 

cifions are made With an hatchet, beginning at the foot 

of the tree on one fide, and nfing fucceflivdy : they are 

repeated once or twice a week, the fize about one fin¬ 

ger s breadth acrofs, and three or four inches long. 

During the four years in which it is continuea, the in- 

cifions have rifen to about eight or nine feet Then 

the incifior.s are begun on the other fide ; and during 

this time the old ones fill up, and may be again opened 

after fume years ; fo th3t a tree on a good foil, and well 

managed, may yield turpentine for a century. At the 

bottom of the tree, under the incifion, a hole is dug in 

the ground to receive the refin which flows from the 

tree. This refin is called tereblnthlne brut, is of a milky 

colour, and is that which flows during the three fum- 
mer months; it requires further purification. 

The winter crop is Called barrels galipot^ or white re¬ 

fin : it flicks to the bark of the tree, when the heat has 

not been Itrong enough to let it flow into the trough 

in the ground. It is feraped off with iron knives. 

Two methods are practiced for purifying thefe refins. 

That which is followed at Bayonne is to have a copper 

cauldron which will hold 300lb. of materials fixed over 

a lire, and the flame circulating at the bottom of the 

copper. The turpentine is put in, melted with a gentle 

beat, and, when liquid, it is firained through a ftraw- 

bafket made for the purpofe, and Wretched over a barrel, 

which receives the /trained turpentine. This purifica¬ 

tion gives it a golden colour, and may be performed at 
all times of the year. 

The fecond manner, which is pra&i'fed only in the 

mountain of De Buch, near Bonrdeanx, confifis in ha¬ 

ting a large tub, feveri or eight feet fquare, and pierced 

with fmaii holes at the bottom, fet upon another tub to 

catch the liquor. This is expofed to the liotteft fun 

for the whole day, filled two-thirds with turpentine, 

which as it melts falls through the holes, and leaves the 

impurities behind. This pure turpentine is lefs golden- 

coloured, and is much more efteemed than the other. 
This procefs can only be done in the fummer. 

To make oil of turpentine, an alembic, with a worm 

like what is ufed by the diftillers, is employed here. It 

generally contains 2501b. of turpentine, which is boiled 

gently, and kept at the boiling point till no more oil 

pafles, when the fire is damped This generally gives 
60lb. of oil, and the operation lafts one day. 

The boiling tnrpentinfe, when it will give no more 

oil, is tapped off from the ftill and flows into a tub, and 

from thence into a mold of fand, which it fills, and is 

foffered to cool for at lead two days without difturhing 

.^^js ref>due is known under the4name of colophony. 
it is of a brown colour, and Very dry. It may be made 

clearer and nearer in colour to that of the refin, by 

adding hot water to it before it is tapped off the ftill, 

and ftill boiling shd ftirrirg the water well with it, Tufculai* 

which is done v/ith a befom of wet ftraw ; and it is then rjUrn 

fold for rofin, but is little efteemed, as it contains no ^ II 
eflential oil. 

TUSCUEANUM, a villa belonging to Cicero, near ^ 
Tufculum, where he wrote his Quejliones Tufculatia, 

ft) named from the place; thus become famous as well 

for the produ#ion3 of genius as of nature. Formerly 

the villa of SyHa : now called Grotta Ferrata.—A- 

nother Tufcu/anum (irfeription), a town of the Tran- 

fpadan?., fituated on the weft fide of the Lacus Benatus. 

Now faid to be called Tofco/ano, in the territory of 

Brefcia, fubje# to Venice. Here many monuments of 
antiquity are dug up. * , 

TUSCULUM (anc. geog.), a town of Latium, to 

the north of Alba ; fituated on an eminence, and there¬ 

fore called Supernum (Horace, Strabo). In fight of 

Rome, at about the diflance of 100 fladia, or 12 miles. 

Adorned with plantations and princely edifices : The 

fpot remarkable for the goodnefs of the foil, and its 

plenty of water. Built by Tclegonus, who flew his fa¬ 

ther Ulyffes (Ovid, Horace) ; called the grandfon of 

Ulyffes in Silius Italicus. A municipium (Cicero) 5 

the birth-place of the elder Cato (Ncpos, Cicero). Now 
Frefcati, in the Campania of Rome. 

TU FENAG, according to Sir George Staunton, is, 

properly fpeaking, zinc extracted from a rich ore, or 

calamine. The ore is powdered and mixed with char- 

coal-duft, and placed in earthen jars over a flow fire, 

by means of which the metal rifes in the form of va¬ 

pour, in a common diftilling apparatus, and afterwauls 

is condenfed in water. The calamine from which tute- 

nag is thus extracted, contains very little iron, and no 

Fad or arfenic, fo common in the calamine of Europe 

(See Calamine, EncycL) Hence it is that tutenag 

is more beautiful than onr zinc, and that the white cop¬ 

per of the Chinefe takes fo fine a polifh. See White 
Copper, in this Supplement. 

I YERS (Thomas), an author both in poetry and 

P?ofe, the friend of Jolinfon, and well known to moil 

of the eminent characters of the prefent time, wras a 
lludent of the Temple in 1753. His father intended 
him for the law, but the young man it feems penned a 
fonnet when he fhonlr! engrois. He was an aeconv 

plifhed, but not a profound man; and had tatle and ele¬ 

gance of mind, (lightly tinged with gleams of genius. 

He wrote fomepaftorals ami political tra&s, which pro¬ 

bably will not lurvive the partiality of liis particular 
friends. 

1 YPOGRAPHY, as the word imports, is the art 

of printing by types ; but it is like wife 11 fed to fignify 

the multiplying of copies by any mechanical contri¬ 

vance. Of the art of printing by types, and the many 

improvement!? from time to time either made orattempi- 

ed in it, a pretty full account will be found in the En- 

•cyclopedia, under the titles Lettfr, Logography, 

and Printing ; and in this Supplement under the word 

Printing. Of typography, in the other and larger 
fenfe, fome account may likewife be found in the En- 

cyclopedia under the title Method of Copying Waitings ; 

-but to almoft all thefe articles there is ample room for 
fame additions here. 

Th z ferrotype printing of Didot and Herhan, being 

coftfidered in France as a great improvement, rnufl not 

.be pafled over wholly without notice. The term fierce- 
• type 
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Typo^ra. type h derived from the Greek words and rvrof, 

Phy* becaufe in this method the types are fixed and iminove- 

w"“v able in the form, fo that none of them can be pulled 

or dilplaced by the preffman. We need hardly obferve, 

to thofe who are at all acquainted with the hiftory of 

printing, that the project of foldering a whole form to¬ 

gether, or of calling a folid form from an imprtflion 

made by a general fyftem of types, or page ready com- 

pofed, is not new. It was realifed 70 years ago by 

William Ged, a goldfmith in Edinburgh ; for an ac¬ 

count of whofe method we refer the reader to his hie 

in the Encyclopedia. Didot now follows nearly the 

fame proeefs as Ged. He does not indeed call his 

types in a mafs, but after the form is compofed and 

carefully corrected, he cements or folders the types to¬ 

gether fo firmly that none of them is liable to be loofcn- 

ed by the adion of the prefs or the adhefion of the 

balls. How far this method of printing is of value with 

regard to books which are altered and improved in 

every fubfequent edition, may, perhaps, be queftioued; 

but on a loofe confideration of the fubjed, it feems as 

if it would, in every cafe, be advantageous to a book- 

ieller to print a few copies of a work, and keep the 

types (landing to print others as they may be wanted ; 

—we fay it would be advantageous, if it were not for 

the immenfe value in types, which would, by that 

means, be locked up. To form fome judgment ot this, 

it may be ilated, that the works of Virgil, printed by 

Dldot, in i8mo, form a beautiful volume of 418 pages, 

ot 35 lines each. The character ranges line for line 

with that called burgeois* N° 2, in Gallon’s book of 

fpecimer.s, the face of the letter being rather lrnaller ; 

* La De- 2nd we are told* that the price of the plates of this 
tade Philofo’ work is twelve hundred franks, or 50I. flerling. From 

fhitptu this fad fome judgment may be formed of the commer¬ 

cial qudlion. We have cafually looked at different 

books printed by Didot, but can fay nothing of their 

correctnefs : the page is very pretty. 

For multiplying copies of any writing, or of a book 

of ordinary (ize, Rochon, of the French National In- 

flitute, and now Diredor of the Marine Obfervatory 

at the port of Breft, invented, about the year 1781, a 

machine for engraving, with great celerity and correct¬ 

ness, the pages of the book or lnanufcript on fo many 

plates of copper. It was fubmitted to the examination 

of a committee of the Royal Academy of Sciences, 

whofe report of its utility was given 111 the following 

words : 

“ This machine appears tl) us to unite feveral advan¬ 

tages. jfi, Engraved editions of books may be execu¬ 

ted, by this means, fuperior to thofe which can be made 

by the hand of the engraver, however (kilful ; 3nd thefe 

engraved originals will be made with much more fpeed, 

and much lefs expence. ?</, As this machine is portable, 

and of no confidcrable hulk, it may become very ufeful 

in armies, fleets, and public offices, for the impreffion 

of orders, initrudions, &c. 3//. It poffeffes the advan¬ 

tage which, in a variety of circumftances, is highly va¬ 

luable, of being capable of being ufed by any man of 

intelligence and (kill, without requiring the affiflance 

of any prafeffional workman. And, lajllyy It affords 

the facility of waiting for the entire compofition and 

engravings of a work before any of the copies are pull¬ 

ed off; the txpence of plates, even for a work of con- 

fxderablc magnitude., being an obged of little -charge ; 

and this liberty it affords to authors, may prove highly Typogra- 

beneficial in works of which the chief merit confifts in l,hT* 
the order, method, and connexion of ideas.” ■* 

Rochon’s machine confifts of two brafs wheels*, pla- * See Plate 
ced on the fame axis above each other, and feparat£d XLVI- 

by a number of pillars, each two inches in length. 

Thefe two wheels, with the interval which feparates 

them, are equivalent to a iingle wheel about three inches 

thick. In order therefore to fimplify the defeription, 

they are coniidered as a fingle wheel which moves freely 
on its axis. 

This wheel is perforated near its circumference with 

a number of fquare holes, which are the (heaths or 

fockets through which a like number of fteel punches, of - 

the fame ffiape, are inferted, and are capable of moving 

up and down. They are very well fitted ; and from this 

circmnftance, as well as the thicknefs of the double 

wheel, they have no ffiake, or fide motion, independent 

of the motion of the wheel itlelf. Every punch is urged 

upwards by a feparate fpring, in fuch a manner, that 

the wheel armed with its charaders, or fteel types, (the 

lower faces of the punches being cut into the figures 

of the feveral letters), may turn freely on its axis ; and 

if it be moved, the feveral punches will pafs in fuccef- 

fion beneath an upright ferew, forpreffure. The ferew 

is fixed in a very firm and folid frame, attached to the 

fupports of the machine ; and by this arrangement a 

copperplate, diipoied on the table, or bed of the appa¬ 

ratus, will receive the impreffion of all the punches in 

fuccellion, as they may be brought beneath the vertical 
prefling (crew, and fubjeded to its adion. 

But as the prefs is fixed, it would neceffarily follow 

that each fucceffive impreffion would, in part, deflroy 

or mutulate the previous impreffions, unlefs the plate it- 

felf were moveable. It therefore becomes ncceflary 

that the plate fhould be moveable in two directions : 

the lirft, to determine the interval between the letters 

and words, and form the lines ; and the other motion, 

which is more limple, becaufe its quantity may remain 

the fame through the w hole of a book, iVrves to give 

the interval between line and line, and to form the 
pages. 

It will ealily be conceived that it would'be a tediou* 

operation to feek, upon the circumference of the wheel, 

each lev era 1 ch.iradcr, as it might be required to cume 

beneath the prefs, becaufe it is ncceflary to repeat this 

operation as many times as there are characters in a 

work. The author has coufiderably diminifhed the 

time and trouble of this operation, by fixing upon the 

axis of the great wheel, which carries the punches, an- 

other (mall wheel, about four inches in diameter, the 

teeth of which ad upon a lack, which carries a rule 

moving between two Aiders. This rule, or straight lino, 

will therefore reprefent the developement, or unfolding 

of the circumference of the wheel which caufes it to 

move, and will (hew the .pofition of the great wheel, 

which carries the punches. For thefe two wheels be¬ 

ing contentric, the developement of the fmall toothed 

wheel, of about two inches radius, will exhibit, in a 

fmall fpace (for example, that of a foot), an accurate 

regifter of the relative pofitions of the punches with re¬ 

gard to the preffing-ferew. To obtain this effect, no¬ 

thing more is neceflary than to place a fixed index op. 

pofite to the moveable rule, which laft is divided in the 
following manner ; 

The 
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The punch on which the firft letter of the alphabet 

is engraved, muft be brought under the centre of the 

prefling-fcrew ; and a line of divifion then drawn upon 

the moveable rule, to which the letter itfelf muft be 

added to diftinguifh it. The index, already mentioned, 

being placed oppolite, and upon this firft divifion, will 

ferve to place immediately beneath the prefling-fcrew 

the punch, or rather the charader, correfponding with 

the divifion upon the rule, without its being afterwards 

neceflary to infped the place either of the punch or the 

ferew, with regard to each other. Confequently, as 

foon as the divifions which currefpond with all the 

punches inferted in the wheel are engraved upon the 

ftraight rule, the fixed index will immediately determine 

the pofition into which that wheel muft be brought, in 

order to place the punches under the prefling-fcrew in 

the order which the work may require. 

This regifter, for this name diftinguifhes the rule 

and its index, has no other fundion in the machine than 

to guide the hand of the operator, and to (hew when 

the punch is very near its proper pofition beneath the 

prefling-fcrew. When this is the cafe, the required 

pofition is accurately obtained by means of a detent or 

catch. 

The detent which he ufes for this operation is a lever 

with two tails, one of which is urged toward the cir¬ 

cumference of the wheel by a fpring. To this extre¬ 

mity of the lever is fixed a piece of hardened fteel, of 

the figure of a wedge, which, by means of a fpring, is 

prefled towards the axis of the great wheel, but may be 

relieved, or drawn back, by preflure on the oppolite tail 

of the lever, fo as to permit the great wheel to revolve 
at liberty. 

In the next place, it muft be explained how this de¬ 

tent takes hold of the wheel, fo as to retain it precifely 

in the fituation neceflary to eaufe any one of the punches, 

at pleafure, to give its impreflion to the plate. For 

this purpofe there are a number of notches cut in the 

circumference of the wheel, for the purpofe of receiving 

the detent. Thefe notches may be about half an inch 

deep, wider towards the circumference than elie where, 

and it will be of advantage that this outer width ftiould 

be as great as the circumference of the wheel can con¬ 

veniently allow. By this contrivance, the wedge will 

not fail to prefent itfelf oppofite to one of the notches 

into which it will fall, and draw the wheel exadly to 

its due fituation, even though the index of the regifter 

fhould not be brought precifely to the line of divifion 

appropriated to any particular letter. For if this laft 

degree of precision were required in working the ma¬ 

chine, it would be very prejudicial to the requillte fpced 

which, above all things, is required in its ufe. When 

the wedge is therefore left at liberty, it not only enters 

immediately into its place, and moves the wheel till its 

two Tides apply fairly to the interior furfaces of the 

notch, but retains the wheel in this ftate with the necef- 
fary degree of (lability. 

The method of giving the proper figure to thefe 

notches is very eafy. For this purpofe it is neceflary, 

in the firft place, to imprefs all the charaders contained 

in the wheel on a plate of copper or pewter. The fup- 

port on which the plate is fixed muft be moved in a 

right line, after each ftroke of the punch, through fuch 

a fpace that the charaders may be arranged one after 

the other without touching. Now, as the perfed li- 
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near arrangement (fuppofing every other part to be 

true) muft depend on the notches, it might feem fuffi- phy* 

cient to cut thefe according to the method ufed for the ^ 

wheels of clock work : but as it is very difficult to avoid 

fome obliquity on the face of the punch, and perhaps 

in the hole through which it pafles, it is in almoft every 

cafe neceflary to retouch the notch itfelf. The requi- 

fite degree of precifion may be eafily obtained, when, 

upon examining with attention the print of the cha¬ 

raders engraven upon the plate, the inequalities (hall 

have been afeertained by a very fine line pafling exadly 

under the bafe of two limilar letters, aflumed as objeds 

of comparifon : for the irregularity of linear pofition 

may, by this means, be determined with great exad- 

nefs, and remedied to the mod extreme nicety. In this 

operation, the workman mull file away part of that 

furface of the notch which is oppofite to the diredion 

of the motion the charader requires. Great care muft 

be taken to file only a fmall portion at a time, in order 

that the inilant may be feized at which the wedge, by 

entering into the notch, brings the charader to its due 
fituation. 

Thefe details, refpeding the right-lined arrangement 

on the charaders, muft not divert our attention from 

the very great celerity with which any letter is brought 

to its place under the prefs by means of the regifter 

and detent. This celerity is an objed of fo much im¬ 

portance in the engraving of a great work, that every 

means ought to be purfued which may tend to increafe 

it. For this reafon it is, that inftead of following the 

alphabetic order in the arrangement of punches on the 

furface of the wheel, we ought to prefer that in which 

the fum of the different motions to be given to the 

wheel, for engraving an entire work, (hall be the lead 

pofiible. This tedious enquiry may well be difpenfed 

with, by obferving the order in which printers difpofc 

their calcs of charaders, that the letters of the mod fre¬ 

quent recurrence may be moll immediately under the 
hand of the workman. 

If all the charaders afforded an equal refiftance to 

impreflion in a plate of metal, a conftant force would 

never fail to drive the punches to the fame depth. But 

the faces of the letters are very unequal, and confe¬ 

quently it will be neceflary to ufe a variable force. 

Moll workmen ufe the hammer, and not a ferew, as in 

this machine, for (lamping. If the hammer had been 

ufed in this machine, it is evident, that if we fuppofed 

it to have fallen from the fame height upon every one 

of the punches, the force of the ftroke could be ren¬ 

dered variable according to the nature of the charaders, 

by placing a capital, or head, upon each, of an height 

properly adjufted to receive the hammer after pafling 

through a greater or lefs fpace. But the heads of our 

punches are variable at pleafure, becaufe they are ferew- 

ed on ; and thus it is that, by experimentally adjufting 

the heads of all the punches, a fet of imprefiions are ob¬ 

tained of equal depths from every one of them. When, 

for example, the letter i is placed under the hammer, 

the upper part of its head is at a fmall diftance from the 

head of the hammer, in order that its fall, which begins 

always at the fame place, may ftrike this letter weakly ; 

but when the letter M is brought under the hammer, 

the upper part of its head being much lefs elevated than 

that of the letter ?, will receive a much ftronger blow. 

The imprefiions of the letters M and i will therefore al¬ 

ways 
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if the heads of the punches be forms Typrgra- ways be equally deep 

t Pty* ^ once properly fixed by experiment. 

Inftead of the flroke of a hammer, however, our au¬ 

thor makes ufe of the preffure of a fcrew, of which the 

threads are fo inclined that it runs through its female 

foeket, and would fall out merely by its own weight. 

This conflrudion affords the double advantage of pre- 

ferving the impreflions from the effeds of the circular 

motion, and of affording a fall in the fcrew of nearly 

nine lines for each revolution. The head of this fcrew 

is folidly fixed in the centre of a brafs wheel, of which 

the pofition is horizontal. The diameter of this wheel 

mufl be fnfficiently large, that its motion may not be 

perceptibly affeded by the irregularities of fridion in 

the fcrew. This considerable diameter is alfo requifite, 

becaufe the preffure of the fcrew depends, not only up¬ 

on the force which is applied, but the diflance of the 

place of application from the centre of movement. 

It is cffential that this wheel fhould have very little 

fhake ; for which reafon it is advifable that the axis of 

the fcrew fhould be prolonged above the wheel itfelf, 

that it may Hide in a foeket firmly fixed to the frame 

of the machine. In this fituation, the wheel, which is 

fixed on the prolongation of the fcrew, will have its 

plane conflantly preferved in a fituation parallel to it¬ 

felf, without any libration, notwithflanding the rife and 

fall of near nine lines, or three quarters of an inch, 

which it undergoes for each revolution on its axis. 

It has been flated, as a requifite condition, that the 

fcrew fhould conflantly fall from the fame fixed point, 

or elevation, upon the heads of everyone of the punch¬ 

es. To accomplifh this efTential purpofe, a lever is 

firmly fixed to the fupport of the fcrew ; which lever re- 

fembles the beam of a balance, having one of its extre¬ 

mities armed with a claw, and the other ferving to give 

it motion through a fmall verticle fpace. The claw 

falls into a notch in the upper furface of the wheel at¬ 

tached to the fcrew, as foon as that wheel has rifen to 

the defired elevation ; and the lever itfelf is fo far limit¬ 

ed in its motion, that it cannot take hold of the wheel, 

excepting when it has reached that height. The wheel, 

therefore, remains confined and immoveable, by means 

of this detent, and cannot defeend until it is delivered 

by preffure upon the oppofite tail of the lever. In this 

machine, the wheel which has the preffing fcrew for its 

axis does not perform an entire revolution. It was 

with a view that there might never be any fall capable 

of iliaking and diflurbing the machine that the author 

determined to ufe only two-thirds of a revolution to 

flrike thofe punches, which afford the flrongefl refin¬ 

ance. The fcrew confcquently falls only through fix 

lines upon thofe heads which are leafl elevated, and 

about two lines upon thofe which fland highefl. Whence 

the difference between the extreme heights does not ex¬ 
ceed four lines. 

It is obvious, that fo fmall a difference is not fuffi- 

cient to flrike all the characters from M to the letter/, 

when the wheel which governs the fcrew is put in mo¬ 

tion by a conflant weight, of which the impulfe, like 

that of a hammer, is increafed only by the acceleration 

of its fall. It is evident that this requifite variation of 

A force might be had by changing the weight; but it is 

equally clear, that the numberlefs and inceffant changes 

which the engraving of an entire work would demand, 

would be incompatible with that degree of fpeed which 

T Y 
one of the firfl requifites. He was therefore Typogra- 

obliged to render the force of the weight, w hich turns 

the fcrew, variable, by caufing it to ad upon levers of 

greater or lefs lengths, according to the different quan¬ 

tities of impulfe required by the feveral punches. For 

this purpofe he adopted the following conflrudion : 

He conneded by a fleel chain to the wheel, which moves 

the fcrew, another wheel, having its axis horizontal, fo 

that the two wheels refpedively command each other. 

They are of equal diameter, and the chain is no longer 

than to make an entire turn round each wheel. This 

fecond wheel, or leading pulley, is intended to afford 

the requifite variations of force, which it does by means 

of a fnail fixed upon its axis. The fnail is aded upon 

by a cord paffing over its fpiral circumference, or 

groove, and bearing a weight which is only to be chan¬ 

ged when a new fet of punches for charaders of a dif¬ 

ferent fize are put into the great wheel. The fpiral is 

fo formed, that when the weight defeends only through 

a fmall fpace, the part of the cord, which is unwound, 

ads at a very fhort diflance from the centre of the pul¬ 

ley ; but when the fail is greater, the part of the fnail 

upon which it ads is fo far enlarged as to afford a much 

longer lever, and confequently, to give a proportional¬ 

ly greater effed to the flroke. This conflrudion, there¬ 

fore, by giving the advantage of a longer lever toa greater 

fall of the fcrew, affords all the power which the nature 

of the work, andthedifferent fpacesof the lettersdemand. 

The fupport on which the plate is fixed mufl, as has 

before been remarked, move fo as to form flrait lines. 

This motion, which ferves to fpace the different cha- 

raders with precifion, is obtained by means of a fcrew, 

the axis of which remains fixed, and carries a female 

fcrew or nut. The nut itfelf is attached to the fup¬ 

port of the metallic plate, which receives the letters, 

and carries it in the right lined diredion without any 

deviation ; becaufe it is confined in a groove formed be¬ 

tween two pieces of metal. The fcrew is moved by a 

lever, which can turn it in one diredion only, becaufe 

it ads by a click upon a ratchet-wheel, which is fixed to 

the head of the fcrew- The adionof this lever always 

begins from a fixed flop ; but the fpace through which 

it moves is variable, according to the refpedive breadths 

of the letters. This new confideration induced M. Ro- 

chon to fix upon the rule or plate of the regiiler, a 

number of pins, correfponding with the different divi- 

fions which anfwer to each punch : thefe pins deter¬ 

mine the diflance to which the lever can move. It there¬ 

fore becomes a condition, that its pofition in the ma¬ 

chine fhould be oppofite to the fixed index which de¬ 

termines the charader at any time beneath the prefling- 

ferew. The lever and its pin are therefore the foie agents 

employed to fpace the charaders. If the plate were not 

moved by the lever, the impreflions would fall upon 

each other ; and thus, for example, the letter t would 

be totally obliterated by the imprefiion of the letter /. 

Whenever, therefore, it is required to difpofe the let¬ 

ters / and / befide each other, the plate mufl be moved 

after flriking the letter < through a fpace equal to the 

quantity of the defired operation. Suppofe this to be 

one-fourth of a line, and that the lever fhould run 

through an arc of ten degrees to move the plate thro* 

this quantity •, as foon as the pin of the letter / (hall be 

adjufled to the neceflary length to enable the lever to 

deferibe an arc of ten degrees, the operation of fpacing 

N the 
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Tyrt*v.5, the two letters * and / will be reduced to that of pla- In the year 1731, he attended the academical lee- 

\ ‘ . cing the laft letter beneath the fixed index, and moving lures of Mr Alexander Bayne, Profeffor of municipal 
Tytler, 

the plate till the lever (hall be (lopped by the pin be 

tanging to the letter /. All the other letters will be 

equally (paced, if the difpofition of the punches in the 

wheel be fuch, that the lad droke of any letter (hall 

confound itfelf with any letter of a fmgle droke, fup- 

poiing them to be impreffed one after the other, with¬ 

out moving the lever between droke and droke. This 

arrangement deferves to be very ferioufly attended to, 

becaufe the procefs could not be performed without it. 

Many well-informed perfons are of opinion, that the 

perfeft equality which this machine for engraving af¬ 

fords in the formation of letters and figns the mod dif¬ 

ficult to be imitated, may afford a means of remedying 

the dangers of forgery. It is certain that the perform¬ 

ance exhibits a fimple and driking charafter of preci- 

llon, which is fuch, that the lead experienced eyes 

might Hatter themfelves, in certain cafes, to didinguifh 

counterfeits from originals. Lavoider, whom the friends 

of fcience and the arts will not ceafe to regret, made 

fome experiments of this kind for the caijfe de'fcompte, 

which were attended with perfeft fuccefs. Artids ap¬ 

pointed for that purpofe endeavoured in vain to imitate 

a vignette, formed by the fucceffive and equal motion 
of a charafter of ornament. 

TYRT^EUS, an Athenian general and mufician, is 

celebrated by all antiquity for the compofition of mili¬ 

tary fongs and airs, as well as the performance of them. 

He was called to the affidance of the Lacedaemonians 

in the fecond w^r with the Meffenians, about 685 B. 

C. ; and a memorable viftory which they obtained over 

that people is attributed by the ancient fcholiads upon 

Horace to the animating found of a new military flute 

or clarion, invented and played upon by Tyrtseus. Plu¬ 

tarch tells 11s that they gave him the freedom of their 

city ; and that his military airs were condantly fling 

and played in the Spartan army to the lad hour of the 

republic. And Lycnrgus the orator, in his oration 

againd Leocrates, fays, «• The Spartans made a law, 

that whenever they were in arms, and going out upon 

any military expedition, they fhould all be firft fummon- 

ed to the king’s tent to hear the fongs of Tyrtseus ;” 

thinking it the bed means of fending them forth in* a 

difpofition to die with pleafure for their country. Frag¬ 

ments of his peotry, in elegiac verfe, are preferved in 

3tobaeus, Lycurgus Orat. in Fuivius Urfinus, at the 

end of Poems by illndrious Women ; and in the Ox¬ 

ford edition of Eleg, fcf Lyric Frag, fcf Scholia, print¬ 
ed 1759* 8cc. 

TYTLER (William, Efq;), fo well known in the 
literary world as one of the ableft, and certainly the 

mod gentlemanly, of the defenders of the fame of Mary 

Queen of Scots, was born at Edinburgh, Oftober 12. 

17 11. He was the fon of Mr Alexander Tytler, wri- 

M ltr-M-UOrnTeyi.in Edinburgh, by Jane, daughter of 
Mr William Leflie, merchant in Aberdeen, and grand- 

daughter of Sir Patrick Leflie of Idan, provoft of that 

city. He received his education at the grammar fchool 

(or as it is there called, the High School) and the uni- 

verfity of his native city, and diftinguiflied himfelf bv 

an early proficiency in thofe claflical ftud.es, which, to 
the rated period ot his life, were the occupation of his 

leifure hours, and a principal fourcc of his mental en- 
joyments. 

law in the univerfity of Edinburgh, a gentleman didin- 

guifiied alike for nis profedional knowledge, his literary 

accomplishments, and the elegance of his tade. The 

ProfefToi found in his pupil a congenial fpirit; and their 

conneftion, notwithdanding the difparity of their years, 

was foon ripened into all the intimacy of the drifted 

friendship. So drong indeed became at length that tiq 

of affeftion, that the worthy Profeffor, in his latter 

years, not only made him the companion of his ffudies, 

but when at length the viftiin of a lingering difeafe, 

chofe him as the comforter of thofe many painful and 
melancholy hours which preceded his death. 

At the age of 31, Mr Tytler was admitted into the 

Society of Writers to his Majefly’s Signet, and conti¬ 

nued the praftice of that profefiion with very good fuc- 

cefs,^ and with equal refpeft from his clients and the 

public, till his death, which happened on the 12th of 

September 1792. He married, in September 1745, 

Anne Craig, daughter of Mr James Craig of Dalnair, 

writer to the fignet, by whom he has left two Tons, A- 

lexander Frafer Tytler, one of the Lords of Sefiicn in 

Scotland ; and Patrick Tytler, Lieutenant-colonel of 

a regifnent of fencible infantry, and Fort-major of the 

cadle of Stirling; together with one daughter, Mifg 

Chridina Tytler. His wife died about nine years be¬ 

fore him ; and, previoufly to that period, lie had lod a 
fon and a daughter, both grown to maturity. 

The mod remarkable feature of Mr Tytler’s charac¬ 
ter was an ardour and aftivity of mind, prompted al¬ 

ways by a drong fenfe of reftitude and honour. He felt 

with equal warmth the love of virtue and the hatred of 

vice ; he vvas not apt to difguife either feeling, nor to 

compromife, as fome men more complying with the 

world might have done, with the fafhion of the time, 

or the difpofition of thofe around him. He fddom 

waved an argument on any topic of hiitory, of politics, 

or literature ; he never retreated from one on any fub- 

jeft that touched thofe more important points on w’hich 

he had formed a decided opinion. Decided opinions 

he always formed 011 fnbjefts of importance ; for on 

lueh fnbjefts he formed no opinions radily ; and what 

he firmly believed he avowed with confidence, and fome- 
times with warmth. 

- Nor was it in opinion or argument only that this 

warmth and ardour of mind were confpicuous. They 

prompted him equally in aftion and conduft. His af¬ 

feftion to liis family, his attachment to his friends and 

companions, his compaffion for the unfortunate, were 

alike warm and aftive. He was in fentiment alio what 

John fon (who felt it ftroiigly in himfelf, and mentions 

it as the encomium of one of his friends) calls a good 

hater; but his hatred or refentment went no further 

than opinion or words, his better affeftions only rofe 

into aftion. In his opinions, or in his expreffion of 

them, there w'as fometimes a vehemence, an appearance 

of acrimony, which his friends might regret, and which 

ftrangers might cenfure; but he had no afperity in his 

mind to influence his aftual conduft in life. He in¬ 

dulged oppofition, not enmity ; and the world was juft, 

to him 111 return. He had opponents; but two of his 

biographers, who knew him well, as well as the people 

with whom he mod affociated, declare their belief that 

He had not a fmgle enemy. His contdls were on opi¬ 

nions. 
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Tytlcr. nlotis, not on things ; his difputes were hiilorical and 

''literary. In converfation, he carried on thefe with un¬ 

common filtered and vivacity ; and the fame kind of 

iinpiilfe which prompted his converfation (as is juftly 

obferved by ari author, who publiflicd fome notices of 

his life and character in the periodical work intitled 

The Bee) induced him to become an author. He wrote 

not from vanity or vain gSory, which RouiTean holds to 

be the only inducement to writing ; he wrote to open 

his mind upon paper ; to fpeak to the public thofe opi¬ 

nions which he had often fpoken in private ; opinions 

on the truth of which he had firmly made up his own 

conviction, and was fometimes furprifed that he could 

not convince others : it was fair to try, if, by a fuller ex- 

po fit ion of his arguments, he could convince the world. 

With this view, he publifhed, in 17^9, his “ Inqui¬ 

ry, hiilorical and critical, into the Evidence againft 

Mary Queen of Scots, and an Examination of the Hi- 

ftories of Dr Rohertfon and Mr Hume with refped to 

that Evidence in which he warmly efponfed the 

caufe of that unfortunate Princefs, attacked with feve¬ 

rity the conduct of her enemies, and expofed the fallacy, 

in many parts the fabrication, of thofe proofs on which 

the charges againft her had been founded. 

This was a caufe worthy of an advocate who loved 

truth better than popular applaufe ; and Mr Tytler e- 

vinced himfelf to be fuch an advocate. The problem 

of Mary’s guilt or innocence, if confidered merely as a 

detached hiilorical faCt, would appear an objedt which, 

at this diftance of time, feems hardly to merit that la¬ 

borious and earned inveiligation to which it has given 

rife ; though, even in this point of view, the mind is 

naturally Simulated to fearch out the truth of a dark 

myfterious event, difgraceful to human nature ; and our 

feelings of juilice and moral reClitude are interefted to 

fix the guilt upon its true authors. But when we con- 

fider that this queition involves a difeuffion of the poli¬ 

tics of both England and Scotland during one of the 

moil interefting periods of their liiilory, and touches 

the characters, not only of the two fovereigns, but of 

their minifters and ilatefmen, it muil then be regarded 

in the light of a moil important hiilorical inquiry, with¬ 

out which our knowledge of the liiilory of our own 

country muil be obfeure, confufed, and linfatisfaClory. 

In addition to thefe motives of inquiry, this queilion 

has exercifed fome of the ableil heads both of earlier 

and of later times ; and it is no mean pleafure to en¬ 

gage in a conteft of genius and of talents, and to try 

our ilrength in the deciiion of a controverfy which has 

been maintained on both tides with confummate ability. 

As we have elfewhere (fee Mary, Eric yd.) given an 

abftradl of the arguments on both tides of thisdifputed 

,queilion, it would be altogether improper to repeat 

them here ; but juilice to the lubjeCl of this memoir re¬ 

quires us to fay, that by his manner of difeuifing it he 

acquired high reputation in the republic of letters. Be¬ 

fore the appearance of the Inquiry, fays an ingenious 

writer, it was the faihion for literary diiputants to at¬ 

tack each other like mifcreantr and banditti. The 

perfon was never feparated from 3the caufe ; and what¬ 

ever attached the one, was confidered as equally affect- 

ing the other ; fo that feurrility and abufe blotted the 

pages even of a Bentley and a Ruddiman. The Hiilo¬ 

rical Inquiry was free from every thing of that fort : 

and though the higheil name produced not a mitiga- 

SufPL. Vol. II. Part II. 
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tion of the force of any argument, the meaneil never 

fuffered the finalleil abufe. He confidered it as being 

greatly beneath the dignity of a man contending for 

truth, to overilretch even an argument in the finalleil 

degree, far more to pervert a fact to anfwer his purpofe 

on any occaiion. In the courfe of his argument, he 

had too often occafion to (hew that this had been done 

by others; but lie difdained to imitate them. His reafon. 

ing was forcible and elegant ; impartially fevere, but al¬ 

ways polite, and becoming the gentleman and the fcholar. 

When this book appeared, it was univerfally read in 

Britain, and very well t ran fluted into French, under the 

title of “ Recherches Hidoriqucs et Critiques fur les 

Principales Prenves de l’Accufation intentee contre Ma¬ 

rie Reine d’Ecoffe.” The intereil it excited among 

literary men may be judged of from the character of 

thofe by whom it was reviewed on its publication, 

in the periodical works of the time. Dr Douglas, 

now Bifiiop of Salifbury, Dr Samuel Johnfon, Dr John 

Campbell, and Dr Smollet—all wrote reviews of Mr 

Tytler's book, containing very particular accounts of 

its merits, and elaborate analyfes of the chain of its 

arguments. As an argument on evidence, no fuffrage 

could perhaps be more decifive of its merit than that 

of one of the greeted lawyers, and indeed one of the 

abled men that ever fat on the woolfack of England, 

the late Lord Chancellor Hardwicke, who declared 

Mr Tytler’s Inquiry to be the bed concatenation of 

circuinilantiate proofs brought to bear upon one point 

that he had ever perufed. What effect that body of 

evidence, or the arguments deduced from it, ought to 

have upon the minds of thofe to whom the fubject may 

become matter of inveftlgation, we do not prefume to 

determine. The opinion of the late Dr Henry, au¬ 

thor of the Hidory of Great Britain on a New Plan, 

may perhaps be thought neither partial nor confident. 

He fays, in a letter to Mr Tytler, publifhed in the firjd 

volume of Tran factions of the Antiquarian Society of 

Scotland, That he would be a bold man who ffiould 

n.ow publidi an Hidory of Queen Mary in the fame drain 

with the two hidorians (Mr Hume and Dr Robertfon), 

whofe opinions on the fubject the Inquiry had exami¬ 

ned and controverted. 

The moll exceptionable part of Mary’s conduct, 

which, though it may admit of an apology, cannot be 

vindicated, is her marriage to Bothwell ; and for that 

marriage Mr Tytler made an apology, founded on facts, 

which he would be a daring or very bigotted man who 

would attempt to controvert. See the article already 

referred to. 

Befides the Hijlorical Inquiry, and the Differtation on 

the Marriage of Queen Mary with the Earl of Bothwell, 

our author publifhed feveral other works on hidori- 

cal and literary fubjects ; of which the fird was, the 

Poetical remains of fames /. King of Scotland, confid¬ 

ing of the King's. Quier, in fix cantos, and Chrijl's Kirk 

on the Green ; to which is prefixed a differtation on the 

Life and Writings of King James, in one volume 8vo, 

printed at Edinburgh in 1 783. This differtation forms 

a valuable morfel of the literary hidory of Europe ; for 

James ranked dill higher in the literary world as vl poet, 

than in the political world as a prince. Great juf- 

tice is done to his memory in both refpects in this dif¬ 

fertation : and the two morfels of poetry here refeued 

from oblivion will be edeemed by men of tade as long 

5 B as 

Tytler. 
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as the language in which they are written can be un¬ 
derflood (a). 

2. “ A difiertation on Scottifh Mufic,” fird Tub- 

joined to Arnot’s hidory of Edinburgh. The fimple 

melodies of Scotland have been long the delight of the 

natives, many of which, to them, convey an idea of pa 

thos that can be equalled by none other ; and are much 

admired by every ftranger of mnfical talents who has 

vifited this country. They have a powerful effedl, in¬ 

deed, when properly introduced, as a relief, into a mu- 

fical compofition of complicated harmony. Thefe are 

of two kinds, pathetic and humorous. Thofe who 

wifh to receive information concerning this curious fub- 

jedl, will derive much fatisfa£ion from the perufal of 

th is difiertation. ['here is yet another kind of mufic 

peculiar to the Highlands of Scotland, qf a more wild, 

irregular, and animating drain, which is but Rightly 

treated here, and requires to he dill more fully elucidated. 

3. “ Obfervations on the Vifion, a poem/’ fil'd pub- 

lifbed in Ramfay’s Evergreen, now alfo printed in the 

Tranfa&iors of the Society of Antiquaries of Scotland. 

This may be confidered as a part of the literary hidory 
of Scotland. 

4. “ On the Fafhionable Amufements in Edinburgh 

during the lad century,” ibid. It is unneceffary to 

dwell on the light that fuch differtatioris as thefe, when 

judfcioufly executed, throw upon the hidory of civil fo- 

eiety and the progrefs of manners. Mr Tytler was 

likewife the author of N° r 6. of the Lounger, a week¬ 

ly paper, publifhed at Edinburgh in the year 1786. 

His fubjeft is the Defe&s of Modern Female Educa¬ 

tion in teaching the Duties of a Wife ; and he treats 
that fubjedl like a mader. 

On all Mr Tytler’s compofitions the chara&er of the 

man is drongly impreffed, which never, as in fome o- 

ther indances, is in the fmalled degree contradided by, 

or at variance with, the chara&er of the author. He 

wrote what he felt, on fubje&s which he felt, on fub- 

jedls relating to his native country, to the arts which 

he loved, to the times which he revered. His heart, 

indeed, was in every thing which he wrote, or faid, or 

did. He had, as his family and friends could warmly 

atted, all the kmdnefs of benevolence ; Ije had its anger 

too ; for benevolence is often the parent of anger. There 

was nothing neutral or indifferent about Mr Tytler. 

In philofopny and in hidory, he could not bear the 

coldnefs, or what fome might call the temperance of 

fcepticifm ; and what he firmly believed, it was his dif- 
pofition keenly to urge. 

His mind was drongly impreffed by fentiments of re¬ 
ligion.^ His piety was fervent and habitual. He be¬ 

lieved in the dodlrine of a particular Providence, fuper- 

intending all the a&ions of individuals as well as the Tytler. 

great operations of Nature : he had a conRant impref- 

fion of the power, the wifdom, and the benevolence of 

the Supreme Being ; and he embraced, with thorough 
convidtion, the truths of Chridianity. 

His reading was various and extenfive. There was 

fcarcely a fubjedf of literature or tade, and few even of 

fcience, that had not at times engaged his attention. 

I11 hidory he was deeply verfed ; and what he had read 

his Rrong retentive memory enabled him eafilv to re- 

cal. Ancient as well as modern Rory was familiar to 

him ; and, in particular, the Briti/h hidory, which he 

had read with the mod minute and critical attention. 

Of this, befides what he has given to the public, a great 

number of notes, which he left in MS. touching many 

controverted points in Englifh and Scottifh hidory, af¬ 
ford the mod ample proof. 

In mufic as a fcience he was uncommonly fkilled. It 

was his favourite amufement ; and with that natural 

partiality which all entertain for their favourite objeds, 

he was apt to affign to it a degree of moral importance 

which fome might deem a little whimfical. He has 

often been heard to fay, that he never knew- a good tade 

in mufic affociated with a malevolent heart : And being 

afked, What prefeription he wrould recommend for at¬ 

taining an old age as healthful and happy as his own ? 

“My prefeription (faid he) is fimple—{hort but cheer¬ 

ful meals, mufic, and a good conference.” 

In domedic life, Mr Tytler’s chara&er was particu¬ 

larly amiable and praife worthy. He w-as one of the 

kinded hufbands and mod affe&ionate fathers. At the 

beginning of this account, w-e mentioned his having 

lod, at an advanced period of life, an excellent wife, 

and a fon and a daughter both grown to maturity, who 

merited and poffelfed his warmelt affe&ions. The tem¬ 

per of mind with which he bore thefe Ioffes, he has him- 

felf expreffed in a MS. note, written not long before 

his death ; with which, as it conveys a fentiment equal¬ 

ly important in the confi derat ion of this life, and in the 

contemplation of that which is to come, w-e /hall con¬ 

clude the prefent memoir : “ The lenient hand of time 

(fays he) after mentioning the death of his wife and 

children), the lenient hand of time, the affe&ionate care 

of my remaining children, and the duty w hich calls 011 

my exertions for them, have by degrees redored me to 

myfelf. The memory of thofe dear obje&s gone before 

me, and the Toothing hope that we /hall foon meet a- 

gain, is now the fource of extreme pleafure to me. In 

my retired walks in the country I am never alone ; thofe 

dear /hades are my con Rant companions ! Thus what 

I looked upon as a bitter calamity, is now become to me 
the chief pleafure in life.” 

u, v> 

.(a) There is a beautiful hidorical pi&ure of 

bis courtiers lidening to the mufic, by Graham, 
this prince playing on the harp, with his queen and a circle c£ 

in London ; one of the mod eminent artills of the age*. 
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Vacuum 

1 !l . 
Vanda. 

•y'ACUUM 
* vacuum, 

Boyleanum, is the approach to a real 

to which we can arrive by means of the 

air-pump. 

Torricellian Vacuum, is the moil complete vacuum 

which we can make by means of the torricelhan tube. 

See Barometer, and Pneumatics, Encycl. 

VADE-mecum, the title given to fuch books as 

men of particular profeffions, having frequent occafion 

to confult, may eafily carry about with them. Thus a 

fmall volume, publifhed in the beginning of the 18th 

century, giving an account of the ancient and prefent 

church of England, and of the duties, rights, privileges, 

and hardffiips of the clergy, is known by the title of 

the Clergyman9s Vade-mecum. 

VAKEEL, a minifter, agent, or ambaffador. 

VALGUS, Bow or Bandy Legged. Some children 

are bow-legged from thfeir birth ; others become fo from 

fetting them on their feet too early. The tibia of fome 

is croaked ; the knees of others are diftorted ; from a 

fault in the ankle, the feet of fome are turned inwards, 

thefe are called vari; and in others they turn outwards, 

thefe are called valgi. The heft method of preventing 

thefe diforders in weakly children, is to exercife them 

duly, but not violently ; by dancing or tolling them a- 

bout in one’s arms, and not fetting them much on their 

feet, at leaft not without properly fupporting them : if 

the diforder attends at the birth, or increafes after it is 

begun, apply emollients, then apply boots of ftiong lea 

ther, wood, &c. as required to dilpofe the crooked legs 

gradually to a proper form; or other iiiftruments may 

be ufed inftead of boots, which, when not too coftly, 

are ufually to be preferred. Slighter inftances of thefe 

diforders yield to careful nurling without inftruments. 

VAND V, the Indian name of a plant of the genus 

Epidendrum; which fee, EncycL The vandd is thus 

defenbed by Sir William Jones. 

“Cal. Spathes minute, draggling. Cor. Petals five, 

diverging, oval oblong, obtule, wavy; the two lowtft 

larger; the three liightft equal, bent towards the nec¬ 

tary. Nedary central, rigid : Mouth gaping, oblique; 

Upper Up fhorter, three-parted, with a poliihed honey- 

cup ; under Up concave in the middle, keeled above, 

with two fmaller cavities below, two proceftes at the 

lafe, incurved, hollow, oval painted, converging, honey¬ 

bearing. St am. Filaments very fhort. Anthers round, 

flattifh, margined, covered with a lid, eafily deciduous 

from the upper lip of the ne&ary. Fist. Germ, beneath 

long, ribbed, contorted with curves of oppofite flexure. 

Style very fhort, adhering to the upper Up. Stigma Ample. 

Per. Capfule oblong-conic, wreathed, fix-keeled each 

with two fmaller keels, three-celled, crowned with the 

dry corol. Seeds innumerable, like fine dull affixed to 

the receptacle with extremely fine hairs, which become 

thick wool. Scapes incurved, folitary, from the cavity 

of the leaf, at moll (even flowered ; pedicles alternate. 

Petals milk-white externally, tranfpuent; brown with- 

in, yellow-foot ted. Upper Up of the ne&ary fnow-white; 

under Up rich purple, or light crimfon, ltriated at the 

bafe, with a bright yellow gland, as it feems, on each 

procefs. The flowers gratefully fragrant, and exqni- Vanda’Ia, 

fite-ly beautiful, looking as if compoied of Ihells, or made Va;l!er- 

of enamel; crilp elaftic, vifeid internally. Leaves (heath- ir°Ilde‘ 
ing, oppofite, equally curved, rather fleffiy, fword-form, 

ret life in two ways at the fummr, with one acute point. 

Roots fibrous, fmooth, flexible ; (hooting even from the 
top of the leaves.” 

This lovely plant attaches itfelf chiefly to the high- 

eft Amras and Bilvas (the Mangifera and Cratava of 

Lin.) ; but it is an air-plant, and live3 (fays the Prefi- 

dent) in a pot without earth or water: its leaves are ex¬ 
cavated upwards, to catch and retain dew. 

VANl)ALIA, a duchy of Farther Pomerania, fub- 

jed to the king of Pruffia. Stolp^n is the capital. 

Vandalia, a country in Germany, in the circle of 

Lower Saxony and duchy of Mecklenburg. It lies be¬ 

tween the bifhopric and duchy of Schwerin, the lord- 

fhips of Stocrock and Stargard, Pomerania, and the 

marquifate of Brandenburg ; and is 75 miles in length 

and 7 in breadth. It contains feveral fmall lakes, and 
the principal town is Guftrow. 

VANDERMONDE, member of the National In- 

ftitute of Sciences and Arts, was born at Paris in the 

year 1735. He devoted his youth to felf inftrudion ; 
and even at the age of thirty was far enough from fuf- 

peding that he was deftined to inftrud others in his 

turn. Chance brought him near to the celebrated Foil- 

taine. That fexagenary geometrician eafily divined the 

piogrefs which Vandermonde would one day make in 

the mathematics; in him he anticipated, as it were, a 

fuccefTor to himfelf; he patronifed and carefled him, 

let him into the fecret of his refearches calculations, 

inventions, of that lively enjoyment which profound 

fpeculation gives to an elevated attentive mind; and 

which, blended with the ivveet3 of tranquillity, the 

charms of retreat, and the confcioufnefs of fuccefs, be¬ 

comes often a tort of paffion, as felicitous as durable. 

All that time Fontaine, wliofe attention was again di- 

reded to the refearches winch he luii added to thofe of 

Jean Bernoulli, relative to the then famous queition of 

the toutocrones had the glory to be vanquished only by 

D'Alembert and La Grange. Vandermonde, a witnefs 

to this combat, necefTarily illuftrious, animated by the 

honour which he faw annexed to that glorious defeat, 

enchanted with the light or Fontaine, as happy, in fpite 

of his age, from his love of geometry, as a youth of 

twenty could be with a fentiment lefs tranquil, thought 

he fhould iufure hi* happinefs for ever, by yielding to a 

pafli on which the ioe of age could not extinguifh ; in a 

w7ord, he devoted himfelf to geometry 

His labours, however, were for fome time fecret; 

and perhaps the public would never have enjoyed the 

benefit of any of his works, if another geometrician 

(whofe name, fays Lacepede, cannot be pronounced, in 

this place, without a mixture of intereft and regret) had 

not infpired him with a confcioufnefs of his own (Length, 

and courage to difplay it. Fontaine had already devo¬ 

ted him to geometry ; Dufejour exhorted him to pene¬ 

trate even into its fan&uary. In brief, he prefented 

5 B 2 himfelf 
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Vander- himfelf to the Academy of Sciences, into which he was 

monde. Emitted in 1771 ; and in that very year juftified the 

fuffrages of his affociates, by a paper which he publifli- 

ed relative to the refolution of equations. 

From the 16th century the method of refolving equa¬ 

tions of the four firil degrees has been known, and fmce 

that time the general theory of equations has received 

great improvements. In fpite, however, of the recent 

labours of many great geometricians, the folutions of 

equations of the fifth degree had in vain been attempt¬ 

ed. Vandermonde wifhed to confolidate his labours 

with thofe of other illuftrious analyfts ; and he propofed 

a new theory of equations, in which he feems to have 

made it particularly his bufinefs to fimplify the methods 

of calculation, and to contrad the length of the formula, 

which he confidered as one of the greateft difficulties 
of the fubjed. 

This work was quickly followed by another on the froblems called by geometricians problems of fituation. 

t feems to have been the deftiny of Vandermonde, as 

well as of Fontaine, who firft initiated him into the mv- 

fteries of mathematical fcience, to labour frequently up¬ 

on fubjeds already handled by the greatell mailer. In 

his firft memoir he had flarted, fo to fpeak, in compe¬ 

tition with La Grange and Euler ; in his fecond, with 

Euler and Leibnitz. This lad was of opinion that the 

analyfis made ufe of in his time, by the geometricians, 

was not applicable to all queftions in the phyfical fcien- 

ces ; and that a new geometry fhould be invented, to 

calculate the relations of pofitions of different bodies, in 

fpace : this he called geometry of fituation*. Excepting, 

however, one application, made by Leibnitz himfelf, to 

the game offolitaire, and which, under the appearance 

of an object of curiofity, fcarcely worthy the fublimity 

and ufefulnefs of geometry, is an example for folving 

the mod elevated and important quedions, Euler was 

almod the only one who had pradifed this geometry of 

fituation. He had reforted to it for the folution of a 

problem called the cavalier, which alfo appeared very 

familiar at fird fight, and was alfo pregnant with ufe- 

ful and important applications. This problem, with 

the vulgar, confided merely in running through all the 

cafes of the chefs board, with the knight of the game of 

chefs ; to the profound geometrician, however, it was 

a precedent for tracing the route which every body 

mud follow, whofe courfe is fubmitted to a known law, 

by conforming to certain required conditions, through 

all the points difpofed over a fpace in a prefcribed or¬ 

der.. Vandermonde was chiefly anxious to find in this 

fpecies of analyfis a Ample notation, likely to facilitate 

the making of calculations ; and he gave an example of 

this, in a fhort and eafy folution of the fame problem 

of the cavalier, which Euler had rendered famous. 

.His tade for the high cenceptions of the fpeculative 

fciences, as blended with that which the amor patna 

naturally infpires for obje&s immediately ufeful to fo- 

ciety, had led him to turn his thoughts towards per- 

fe&ing the arts converfant in weaving, by indicating a 

manner of noting the points through which are to pafs 

the threads intended to form the lines which terminate 

the furface of different regular bodies : accordingly a 

great part of the above memoir is taken up with this 
lubjed. 

In the year following (1772) he printed a third me¬ 

moir ; m which he traced out a new path for geome- 

#See Po 
3ITION, 

'Suppl, 

ters, difcovering, by learned analytical refearches, irra* 

tlonal quantities of a new fpecies, (hewing the iequels 

of which thefe irrationals are the terms or the fum, and 

pointing out a dired and general method of making in 
them all the poffible reductions. 

In the fame year appeared his work on the Elimina¬ 

tion of unknown Quantities in Algebra. This elimi¬ 

nation is the art of bringing back thofe equations which 

include many unknown quantities, to equations which 

only contain one. The perfection of refearches in this 

art would confiil in obtaining a general and particular 

formula of elimination in a form the mofl concife and 

convenient, in which the number of equations and their 

degrees fiiould be defigned by indeterminate letters. 

Vandermonde, while he confidered the geometers as ve¬ 

ry diftant from this point, had fome glimpfe of a poffi- 

bility of reaching it, and propofed fome new methods 
of approaching nearer it. 

In 1778, lie prefented, in one of the public fittings 

of the Academy, a new fyftem of harmony, which lie 

detailed more fully in another public fitting of 1780. 

In this fyftem, Vandermonde reduces the modes of pro¬ 

ceeding adopted until his time,, to two principal rules, 

which thus become eftablifhed on effcdls admitted by all 

muficians. Thefe two general rules, one on the fuc- 

cefiion of according founds, the other on the arrange¬ 

ment of the parts, depend tliemfelves on a law more ele¬ 

vated, which, according to Vandermonde, ought to rule 
the whole fcience of harmony. 

By the publication of this work, he fatisfadorily at¬ 

tained the end lie had propofed to himfelf, and obtained 

the fuffrages of three great men, reprefentatives, fo to 

fpeak, of the three great fchools of Germany, France, 

and Italy ; Gluck, Pliilidor, and Piccini. 

. With thefe labours, intermingled with frequent re¬ 

fearches on the mechanic arts, as well as on objeds of 

political economy, the attention of Vandermonde was ta¬ 

ken up ; when, July 14. 1789, the voice of liberty re¬ 

founded over the whole furface of France, and fndden- 

ly all the thoughts, as well as all the affedions, of Van¬ 

dermonde, were engaged on the fide of what he called 
liberty. 

He became fo furious a democrate, fo outrageous an 

enemy to every thing eilablifhed, that he concurred in 

the abolition of the Royal Academy, of which he had 

been fo ambitious of becoming a member, and aflociated 

himfelf clofely with Robefpierre, Marat, and the reft of 

that atrocious gang of villains, who covered France with 

ruins, with fcaffolds, and with blood. This part of 

Vandermonde’s hiftory is fuppreffed by his eulogift 

Lacepede, becaufe, forfooth, difeufiions o\\ political opi¬ 

nions ought not, in his opinion, to be admitted into the 
fanduary of the fciences. 

In that fanduary he did not long remain. Soon af¬ 

ter his atrocities, he was attacked by a diforder in his 

lungs, which almoft taking away his breath, manifefted 

itfelf by alarming fymptoms, and conduded him by ra¬ 

pid fteps to the tomb. He died in the end of the year 

1795 ; a diking inftance of the wayward violence of 

the human mind, which even the love of fcience could 

not keep at a diftance from tumult and uproar. 

VAREN1US (Bernard), a learned Dutch geogra- 

pherand phyfician of the 17th century, who was author 

of the beft mathematical treatifeon geography, fntitled, 

Geogr aphia Univ erjalls, in qua ajfe ft tones gener alls Tellu- 

rij 

Vander¬ 
monde, 

Vareniug, 
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Variable 

t! 
Variolne 

Yaccinae. 

T 
Variolas 

ns expllcantur. This excellent work has been translated 

into all languages, and was honoured by an edition, 

with improvements, by Sir Ifaac Newton, for the ufe 

of his academical ftudents at Cambridge. 
VARIABLE, in geometry and analytics, is a term 

applied by mathematicians to fuch quantities as are con- 

fidered in a.variable or changeable Hate, either increa¬ 

sing or decreaiing. Thus the abfeifles and ordinates of 

an ellipfis, or other curve line, are variable quantities ; 

becaufe thefe vary or change their magnitude together, 

the one at the fame time with the other* But fome 

quantities may be variable by tliemfelves alone, or while 

thofe conned!ed with them are conflant : as the abfeifles 

of a parallelogram, whofe ordinates may be confldered 

as all equal, and therefore conflant ; alfo the diameter 

of a circle, and the parameter of a conic fedion, are 

conflant, whiletheir abfeifles are variable. See Fluxions, 

Encycl. 
VARIATION of Curvature, in geometry, is ufed 

for that inequality or change which takes place in the 

curvature of all curves except the circle, by which their 

curvature is more or lefs in different parts of them ; and 

this variation conflitutes the quality of the curvature of 

aay line. 
VARIOLiE Vaccine, or Cow pox, is the name 

... commonly, though as fome people think, improperly, 

longknown given to a very Angular difeafe, which, for two or three 
in Gloucef- years has occupied a great (hare of the attention of 

terlhire, me(j;cai men# jt has been many years prevalent in fome 

of the great dairy counties in England, particularly 

Glouceflerfhire ; and it has been long underflood by 

the farmers and others in thefe counties, that it for ever 

exempts all perfons who have been infedted with it 

from the contagion of fmall-pox. 
It is very furpriflng that, though they knew this 

fadt, and although no perfon had ever been known to 

die of the cow-pox, they never thought of having re- 

courfe to a voluntary infedion of this kind, in order to 

free tliemfelves and their families from the poflibility of 

being infedled with the variolous poifon, which fo often 

proves mortal. In one cafe, indeed, communicated to 

Dr Pearfonby Mr Downe of Bridport, the experiment 

was long ago tried by a farmer upon his own perfon, 

and with complete fuccefs : But this only makes it the 

more wonderful that his example fhould not have been 

followed. 
In the town of Kiel, however, in the duchy of Hol- 

flein, where the difeafe is faid to be well known, as fre¬ 

quently affedling cows, we are told that children are 

fometimes inoculated with cow-pox (Die Flnnen), with 

a view to preferve their beauty ; but that the people in 

the country do not like this inoculation, becaufe they 

pretend that it leaves behind it feveral diforders. 

TawiJC With thefe exceptions, Dr Jenner was the firft per- 

inoculation fon who introduced the vaccine inoculation ; and to him 
introduced the public are alfo indebted for the firft careful and ac- 
by Drjcn-cnrate jnveftjgatjon 0f this interefting fubjed. The 

following is his account of the origin and hiftory of the 

difeafe, and of its charaderiftic fymptoms. 
“ There is a difeafe to which the horfe, from his 

ftate of domeftication, is frequently fubjed. The far¬ 

riers have termed it thegreafe. It is an inflammation 

and fwelling in the heel, from which iflues matter pof- 

fefling properties of a very peculiar kind, which feems 

capable of generating a difeafe on4 the human .body (af- 

Variohe 
V*ccin»% 

And in the 
duchy of 
Holftein. 
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Vaccine 

, 4 
Origin of 
the difeafe, 
according 
to him. 

ter it has undergone the modification which I ftiall pre 

fently fpeak of), which bears fo ftrong a refemblance to 

the fmall-pox, that 1 think it highly probable that it 

may be the fource of that difeafe. 

“ In this dairy county (Glouceflerfhire), a great 

number of cows are kept, and the office of milking is 

performed indiferiminately by men and maid fervants. 

One of the former having been appointed to apply dref- 

fings to the heels of a horfe affeded with the greafe, and 

not paying due attention to cleanlinefs, incautioufly' 

bears his part in milking the cows with fome particles 

of the infedious matter adhering to his fingers. When 

this is the cafe, it commonly happens that a difeafe is 

communicated to the cows, and from the cows to the 

dairy maids, which fpreads through the farm until moft 

of the cattle and domeftics feel its unpleafant confe- 

quences. This difeafe has obtained the name of the ^ 

cow-pox. It appears on the nipples of the cows in the Its appear- 

form of irregular puflules. At their firft appearance 

they are commonly of a palifh blue, or rather of a c°-thcpcrfon 
lour fomewhat approaching to livid, and are furround- who milka. 

ed by an eryfipelatous inflammation. Thefe puflules, her. 

unlefs a timely remedy be applied, frequently degene¬ 

rate into phagedenic ulcers, which prove extremely 

troublefome. The animals become indifpofed, and the 

fecretion of milk is much leflened. Inflamed fpots now 

begin to appear on different parts of the hands of the 

domeftics employed in milking, and fometimes on the 

wrifts, which quickly run on to fuppuration, firft affu- 

ming the appearance of the fmall vefications produced 

by a burn. Moft commonly they appear about the joints 

of the fingers, and at their extremities ; but whatever 

parts are affeded, if the fituation will admit, thefe fu- 

perficial fuppurations put on a circular form, with their 

edges more elevated than their centre, and of a colour 

diftantly approaching to blue. Abforptions take place, 

and tumors appear in each axilla. The fyftem becomes 

affeded, the pulfe is quickened, and fliiverings, with 

general lalfitude, and pains about the loins and limbs, 

with vomiting, come on. The head is painful, and the 

patient is now and then even affeded with delirium. 

Thefe fymptoms, varying in their degrees of violence, , 

generally continue from one day to three or four, lea¬ 

ving ulcerated fores about the hands, which, from the 

feniibility of the parts, are very troublefome, and com¬ 

monly heal flowly, frequently becoming phagedenic, . 

like thofe from whence they fprung. The lips, nof- 

trils, eyelids, and other parts of the body, are fometimes 

•affeded with fores ; but thefe evidently arife from their 

being needlefsly rubbed or fcratched with the patient’s 

infeded fingers. No eruptions of the {kin have follow¬ 

ed the decline of the feverifti fymptoms in any inflance* 

that has come under my infpedion, one only excepted ; 

and in this cafe a very few appeared on the arms : they 

were very minute, of a vivid red colour, and foon died 

away without advancing to maturation : fo that I can¬ 

not determine whether they had any connedion with 

the preceding fymptoms. 
“ Thus the difeafe makes its progrefs from the horfe 

to the nipple of the cow, and from the cow to the hu¬ 

man fubjed. . $ 
“ Morbid matter of various kinds, when abforbed in- n» fmgul*^ 

to the fyftem, may produce effeds ill fome degree fimi-rity, 

lar; but what renders the cow-pox virus fo extremely 

fingularis, that the perfon who ha* beea thu* affe&dT 
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is for ever after fecure from the 

pox ; neither expofure to the variolous effluvia, nor the 

infertion of the matter into the fkin, producing this 
diftemper. 

“ It is neceflary to obferve, that puftulous fores fre¬ 

quently appear fpontaneoufly on the nipples of cows ; 

and inftances have occurred, though very rarely, of the 

hands of the fervauts employed in milking being affedf- 

ed with fores in confequence, and even of their feeling 

an indifpofition from abforption. Thefe puftules are of 

a much milder nature than thofe which arife from that 

contagion which conftitutes the true cow-pox. They 

are always free from the bluifh or livid tint fo confpicu- 

ous in that difeafe. No eryfipelas attends them, nor 

do they lhew any phagedenic difpofition, as in the other 

cafe, but quickly terminate in a feab, without creating 

any apparent diforder in the cow. This complaint ap¬ 

pears at various feafons in the year, but mod common¬ 

ly in the fpring, when the cows are fir ft taken from 

their winter food and fed with grafs. It is very apt to 

appear alfo when they are fuckling their young. But 

this difeafe is not to be confidered as fimilar in any re- 

fpe& to that of which I am treating, as it is incapable 

of producing any fpecific effeds on the human conftitu 
fmn r-f Aiirptruv* ^ f _* fl r tion. . However, it is of the greateft confequence to 

point it out here, left the want of difcrimination ihould 

occaiion an idea of fecurity from the infe&ion of the 
fmall-pox, which might prove delufive.” 

Dr Jenner adds, that the a&ive quality of the virus 

from the horfe’s heels is greatly increafed after it has 

a&ed on the nipples of the cow, as it rarely happens 

that the horfe afFe&s his drefler with fores, and as rare- 

1) that a milkmaid efcapes the infe&ion when fhe milks 

infecled cows. It is moll a£live at the commencement 

of the difeafe, even before it has acquired a pus-like ap¬ 

pearance. Indeed the Dodfor is rather induced to think 

that the matter lofes this property entirely as foon as it 

is fecreted in the form of pus, and that it is the thin 

darkifh-looking fluid only, oozing from the newly form¬ 

ed cracks in the heels, fimilar to what fometimes ex¬ 

udes from eryfipelatous blifters, which gives the difeafe. 
He is led to this opinion, from having often inferted 

pus taken from old fores in the heels of horfes, into 

icratches made with a lancet, on the found nipples of 

cows, which has produced no other eflPedl than Ample 
inflammation. r 

He is uncertain if the nipples of the cow are at all 
times fufccptible of being acted upon by the virus from 

the horfe, but rather Alipeds that they muft be in a 

Hate ot predifpoiition, in order to enfure the effed 

13ut bethinks it is clear that when the cow-pox virus is 

once generated, the cows, when milked with a hand 

really mfeded, cannot refill the contagion, in what¬ 
ever flute their nipples may chance to be. He is alfo 

doubtful whether the matter, either from the cow or 
the horfe will affed the found fkin of the human body ; 

hut tl.mks it probable that it will not, except on thofe 
pans where the cuticle is very thin, as on the lips. 

C,™ nlPen°d tHe C°W-poX was firft n°ticed in 
GlouceAerihire ,s not upon record. The oldefl farmers 

were not unacquainted with it in their earljefl days 
when ,t appeared upon their farms, without any devia- 

tion from the phenomena which it now exhibits Its 

connedion with the fmall-pox feems to have been un 

inown to them. Probably the general introdudion of 

C 75° ] V A It 
infedion of the fmall- inoculation firft occafioned the difeovery. Dr Jenner Variolas 

conjedures that its rife in that neighbourhood may not V-ccinaj. 

have been of very remote date, as the pradice of milk- '-- 

ing cows might formerly have been in the hands of 

women only ; and confequently the cows might not in 

former times have been expofed to the contagious mat¬ 

ter brought by the men fervants from the heels of 

horfes. He adds, that a knowledge of the fource of 

the infedion is new in the minds of moftofthe farmers, 

but has at length produced good confequences ; and 

that it feems probable, from the precautions they are 

now difpofed to adopt, that the appearance of the cow- 

pox in that quarter may either be entirely extinguilhed 
or become extremely rare. 

With refped to the opinion adduced (Dr Jenner ob- 

ferves), that the fource of the infedion is a peculiar 

morbid matter arifing in the horfe ; although I have 

not (fays he) been able to prove it from adual experi¬ 

ments conduded immediately under my own eve, yet 

the evidence 1 have adduced appears to eftablifh it. 

“ They who are not in the habit of condudiiig ex¬ 

periments, may not be aware of the coincidence of cir- 

cumftances, neceflary for their being managed fo as to 

prove ^perfedly decilive ; nor how often men engaged 

in profeffional purfuits are liable to interruptions, which 

difappomt them almoft at the inftant of their being ac- 

compliihed ; however, I feel no room for hefitation re- 

fpecting the common origin of thq difeafe, being well 

convinced that it never appears among the cows, except 

it can be traced to a cow introduced among the general 

herd which has been previoufly infeded, or to an in. 

feded fervant, unlefs they have been milked by fomc 

one who, at the fame time, has the care of a horfe af- 
feded with difeafed heels.” 

The following cafe, which we alfo quote from Dr 

Jenner, would feem to (hew that not only the heels of 

the horfe, but other parts of the body of that animal, 

are capable of generating the virus which produces the 
cow-pox. 

“ An extenfive inflammation of the eryfipelatous 
kind appeared, without any apparent caufe, upon the 

of the tln’gh of a fucking colt, the property 
ot Mr Millet, a farmer at Rockhampton, a village near 

.Berkeley. The inflammation continued feveral weeks 

and at length terminated in the formation of three or 

°iUr h?3! tl!)/ce^es- ^ inflamed parts were foment¬ 
ed, and drtflings were applied by fome of the fame per- 

ions who were employed in milking the cows. The 

number of cows milked was twenty-four, and the whole 

of them had the cow-pox. The milkers, confiding of 

the farmer s wife, a man, and a maid fervant, were in- 

teded by the cows. The man-fervant had previoullv 

gone through the fmall-pox, and felt but little of tl/e* 

cow-pox rhe fervant maid had fome years before 

been '"feded with the cow-pox, and fhe alfo felt it now 

in a flight degree : but the farmer’s wife, who never 

had gone through either of thefe difeafes, felt its effeds 

very feverely. That the difeafe produced upon the 

cows bythe colt, and from them conveyed to thofe 

who milked them, was the true and not theffiuriout 
cow-pox, t ere can be fcarcely any room for fufpicion ; 

had theTffcd ^ b-T m°rC i:°mPletdv fatisfadory 
d the effeds ot variolous matter been afeertained on 

the tarmer s wife ; but there was a pcculiaritv in her 

iituation which prevented my making the experiment.” 

Subfequent 
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Varlolse Subfequent authors have not been all difpofed to 

Vaccl^* adopt Dr Jenncr’s opinion that this difeafe derives its 

' ""—g origin from the greafe in horfes. We have feen the 

Pr Jenncr’sDo&or himfelf allow that he lias not been able to prove 
opinion of it decifively by atlual experiments ; and to eftablifh a 
the otigm fa& fG contrary to all analogy, perhaps no weaker evi- 

•afecon-" dence ought to be admitted. The only other beflial 

troverted. diforder with which we are acquainted, which is ca¬ 
pable of being communicated by contagion to the hu¬ 

man fpecies, is hydrophobia : but here the diforder is 

the fame in man as in the animal from which he derives 

it ; and the analogy holds good in the propagation of 

the vaccine difeafe from the cow to her milker. But 

that the difcharge from a local difeafe in the heel of a 

horfe fhould be capable of producing a general diforder 

in the conftitution of a cow, with fymptoms totally dif¬ 

ferent, and that this new difeafe once produced fhould 

be capable of maintaining an uniform character in the 

cow and in man, feems a much greater departure from 

the ordinary proceeding of Nature. We are very far 

from faying that this is impolfibte ; for little indeed do 

we know of what Nature can or cannot do. All we 

mean to fay is, that a fa<d fo very extraordinary ought 

not to be haftily admitted. 

In Holftein, we are told that the farmers do not 

know of any relation exifting between the greafe and 

the cow-pox, at lead a perfon who refided three years 

in that country never heard of any. This, however, is 

certainly no proof. The fame communication which 

contains this remark (a letter from Dr De Carro of 

Vienna to Dr G. Pearfon) adds, “ that in great farms 

men do not milk cows, but that in the fmaller ones 

that happens very often ; that a difeafe of horfes, called 

mauke (true German name for greafe), is known by all 

thofe who take care of them ; that old horfes particu¬ 

larly, attacked with the mauke, are always put in cow’s 

ftables, and there are attended by women ; and that it 

is particularly in harveft that men in fmall farms milk 

cows.” It mud be allowed, then, that in this iitua- 

tion, fuppofing Dr Jenner’s opinion well founded, the 

cow-pox was naturally to be looked for, and here ac¬ 

cordingly we find it. The quedion is certainly of no 

real utility, and therefore it has very properly been lefs 

attended to than other points refpe&ing this diforder 

which lead to important pra&ical conclulions. 

Of all the quedions which have arifen relative to the 

cow-pox, there is none fo intereding, and luckily there 

is none which has received fo full a difcufiion, or fo fa- 

tisfa&ory an anfwer, as the one we are now about to 

confider. Are thofe perfons who have once had the 

cow-pox effectually and for ever fecured againd the va- 

9 riolous contagion ? 
A previous Dr Jenner, in his fird publication, was decidedly of 
attack of opinion that a previous attack of this dilorder rendered 

rendersthe the buman body for ever unfufceptible of the variolous 
bodyun- virus; and befides the univerfal popular belief in the 

fufi-cprible countries where cow-pox is known, he brought for- 
of fmall- waRJ a number of cafes in fupport of his aflertion. By 

f03C‘ fome of thefe it appeared that perfons who had been 

aflfeded with the cow-pox above twenty or thirty years 

before continued fecure againd infe&ion, either by the 

effluvia from patients under fmall-pox, or by inocula¬ 

tion. But along with this opinion he entertained other 

two, which, to many people, appeared fo furprifing as 

to take away all credit from the former. The fird 

was, that a previous attack of fmall-pox did not pre- Variolaa 

vent a fubfequent attack of cow-pox ; and the fecond ^rac^ng»1 

was perhaps dill more wonderful, that the cow-pox l0 

virus, although it rendered the conftitution 11 nfufcepti- Difficulties 

ble of rh^ fmall-pox, fhould nevertbeleis leave it'un-explained, 

changed with ref peel to its own nClion, for that the 

fame perfon is fuieeptible of repeated attacks of the 
cow pox. 

Thefe opinions have been fubmitted to the teft of 

very extenhve experience by 3 variety of intelligent 

pra&itioners ; and vve think there can now be little doubt 

that the two lad are erroneous, white the truth of the 

fird has been edablifhed by an immenfe body of incon¬ 

trovertible evidence. 

The opinions that a perfon who has had the fmall- 

pox may afterwards have the cow-pox, and that the 

fame perfon may have the cow pox more than once, 

probably arofe from the diftin&ion between the local 

effe&s of the vaccine virus, and the general diforder of 

the conditntion not having been fufficiently attended 

to. It is generally admitted, that in the inoculated 

fmall pox the local affe&ion may go fo far as that a 

pudute fhall arife on the part, containing matter capable 

of communicating the true fmall-pox to others, and yet, 

if no general affe&ion of the conftitution takes place, 

the patient is not fecure from the diforder. In like 

manner, there are cafes upon record which prove that a 

perfon may, after having had the fmall-pox, have a local 

affe&ion produced by inoculation, in which true vario¬ 

lous matter fhall be formed capable of communicating 

both the local and conditutional fymptoms of fmall- 

pox to others ; and nurfes, when much expofed to va- * 

riolous contagion, often have an eruption refembling 

fmall-pox upon fuch parts of their fkin as have been ex¬ 

pofed to the a6lion of the virus, though they have for¬ 

merly undergone the difeafe. Yet there is probably 

no perfon at this day who will go fo far as to adert that 

the fame perfon can have the fpecihc variolous fever 

more than once. 
The cafe feems to be preciftly the fame with refpedl 

to cow-pox. Dr Pearfon and others have inoculated 

a number of perfons after they have had the fmall pox 

with the vaccine virus, and have produced only the lo¬ 

cal affetfion ; and by the fame tell it is afcertaincd that 

the fame perfon cannot more than once have the con¬ 

ditutional fymptoms of the cow-pox. Dr Woodville 

indeed tells us that he has feen one cafe of genuine 

cow-pox pudule and ipecitic fever in a conllitution 

which had previoufly differed the fmall pox. There can 

be no higher authority on this fubjetl than that of Dr 

Woodville ; arid if he had adtually feen his patient in 

the fmall-pox as well as the cow-pox, we fhould have 

admitted this fingle cafe as completely decifive of the 

quedion. But the only evidence of this perion having 

had the fmall-pox, is the aflertion of the patient that he 

had it 'when a child. This we can by no means fuilaia 

as conelufive in oppofition to the Dodlor’s own expe¬ 

rience, as well as the experience of Dr Pearfon. 

That the milkers are fubjeft to repeated attacks of 

the local fymptoms of cow-pox, whether they have had 

the fmall-pox or not, is certain. In the cafe of the 

farmer’s fervants at Rockhampton, which we have 

quoted above from Dr Jenner, one of whom had pre¬ 

vioufly undergone the fmall-pox, and the other the 

cow-pox, and both of whom were afterwards infe&cd 
by 
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by the cow-pox in a flight degree, It feems reasonable to 

conclude that the local Symptoms only were prefen t in 

the laft attack. We may at the. Same time obServe, that 

in a caSe of this kind, where a very painful ulcer is pro¬ 

duced in a very fenfible part, this may probably be*at¬ 

tended by an increafed frequency of pnlfe ; yet if this 

has not’the Specific marks of the cow-pox fever, we 

Should not Say that Such a perfon has the diforder con¬ 
stitutionally. 

With refpeCt to the principal propofition, that the 

Specific fever of cow-pox renders the conffitution un- 

fufceptible of the variolous fever, we think no doubt 

iiow remains. About 1000 perfons who»have under¬ 

gone the vaccine inoculation have been afterwards ino¬ 

culated with variolous matter, which has produced no 

other than local effects. Befides thefe, there have been 

a vaft number inoculated by private practitioners in dif¬ 

ferent parts of the kingdom, the refult of which lias not 

been reported. But we may Safely Suppofe, that if any 

one of them had afforded a conclulion oppofite to the 

one now generally admitted, it would have been com¬ 
municated to the public. 

We mull not, however, conceal one Seemingly well 

authenticated cafe which has lately occurred, and which, 

fo far as it goes, certainly militates againfl this conclu- 

fion, and which, we doubt not, will be eagerly caught 

at by the opponents of the new praCtice. We quote 
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able for producing putrefaction in it. This matter, 

when inferted, was found to produce inflammation, Swell¬ 

ings of the axillary glands, fever, and Sometimes erup- v 

tions ; but not of the true variolous kind, as patients 

thus inoculated were found (till fufceptible of the Small-, 

pox contagion. It is Surely a pofftble Supposition, tho* 

merely a conjecture, that the vaccine matter in Mr Ma- 

liin’s cafe had undergone Some Such change. 

The cafe, however, is in Several refpeCts an interefling 

one. As it has been fuppofed that variolous contagion* 

communicated in the form of exhalation, does not af¬ 

fect the conffitution in lefs than fourteen or fifteen days, 

and as the vaccine matter, communicated by inocula¬ 

tion, produces its Specific effcCls Some days earlier, it 

has been fuggefled, that wherever a perfon has been ac¬ 

cidentally expofed to variolous effluvia, we fliould en¬ 

deavour to anticipate thq Small pox by immediately ino¬ 

culating with the vaccine virus. But if there be no¬ 

thing falacious in the above cafe, it appears that this 

meafure would not flop the progrefs of the fmall-pox, 

but that our patient would incur the additional danger 
of having two difeafes inflead of one. 

At all events, it mult be allowed that this child had Probably 
been infeCted by the fmall-pox before the vaccine mat-accounted 

ter had begun to produce its Specific effeas, and pro-for* 

bably even before the inoculation. Thus the fmall-pox 

may be confidered as having begun before the cow-pox ; 

12 / 
A Teaming- 
ly well au¬ 
thenticated 

exception, 

• f . V/r j* i . .r,". _ w ^ u,uuuucu saving uegun Derore tne cow-pox ; 
Jt from the Medical and Chirurgical Review for Sep- and though we fhould be forced to allow that, matters 
1 ember iooo. Kpmrf ftn-p iif .i. ^  ] .t i ^ _ii tember iSoo 

“ Mr Malim; Surgeon of Carey Street, London, ino¬ 

culated a child, two years and an half old, with vaccine 

matter procured from Dr Jenner. On the third day 

there were Sufficient marks of the aCtion of the virus, 

and from this time to the end of the difeafe the local 

afteCtion proceeded regularly and without interruption. 

On the eighth day the child complained of headache 

and ficknefs ; had a quick pulfe, white tongue, and in¬ 

creafed heat, with an enlargement and tendernefs in the 

axilla. Thefe Symptoms fubfided in the courfe of the 

next day, and the child remained well till the twelfth, 

when it had a very Severe attack of fever, Succeeded, 

the following day, by an irruption ; the appearance, 

progrefs, and termination of which, left no doubt in the 

minds of Several eminent practitioners of its being the 

fmall-pox. That it was really fo, has been Since dear¬ 

ly proved, by inoculation. There was a child ill of 

fmall-pox in the honfe at the time the above inoculation 
for cow-pox was performed*” 

The Reviewers juflly remark, that the hiffory is de¬ 

fective, in not deferibing more minutely the appearances 

of the inoculated parts at the different flages, as well as 

in not mentioning the length of time that the matter 

had been taken previous to being ufed. Both thefe 

points are the more important, as a fufpicion naturally 

arifes, that the local affeCtion wl^ich fucceeded the vac¬ 

cine inoculation was not the genuine cow-pox puffule, 

but one of the Spurious kind, which had not the power 

of deftroying variolous fufeeptibility. The matter ha¬ 

ving been furnifhed by Dr Jenner, no doubt, renders 

this fuppohtion the lefs probable ; but if it was either 

being thus fituated, the latter diforder coflld not pre¬ 

vent the farther progrefs of the former, it by no means 

follows, that when the cow-pox has fairly run its courfe, 

the conffitution is flill fufceptible of fmall-pox. The 

two difeafes mud have exifted in this patient at the 

fame time, though the one was in a latent Hate during 
the a&ive ftage of the other. 

This Solitary cafe, then, is by no means conclufivc, 

and certainly is not Sufficient to outweigh the immenfe 

mafs of concurring evidence* which is oppofed to it. 

We proceed now to another highly important branch 

j*r°lir comparison of the advantages andof the new 
disadvantages of the two difeafes, with a view to the practice. 
praCtice of inoculation. 

Notwithstanding the immenfe number of cafes in 

which the inoculation of the cow-pox has been tried, 

we are not yet fully qualified to appreciate the value of 

the new praCtice ; becaufe the difeafe has varied very 

much in Severity, and even in its mod remarkable Symp¬ 

toms, and that without any caufe which has yet been 
difeovered. 

.Dr Jenner5s account of the difeafe gave us reafon to 

think, that the local affection in cow-pox Yvas more fe- 

veie than iii the inoculated fmall-pox ; that the fever 

in this difeafe Yvas never attended Yvith dangerous Symp¬ 

toms ; that tliofe Symptoms which affeCt the patient 

with Severity are entirely Secondary, excited by the irri¬ 

tating procefles of inflammation and ulceration ; that 

the difeafe was not attended with any eruption refem- 

bling. fmall-pox ; and that the fore produced by the ino¬ 

culation vyas apt to degenerate into a very diftreffing* . * o — -~ v* - ..I j uuu wniis* 

long o'rimproprfy kepi rf Whanl,', f° r VT'f "*5 T 

sxssfb“ ’ *f 
a practitioner, who had been . e Jenner s publication, the attention of 

variolous matter iu a Yvarm pocket • a fituation^favom- me *Tien W3S drawn to the fubjeCt; and fe- 
warm pocKet, a tarnation favom. veral eminent praftitioners in London, particularly Dr 

George 
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Variola* George Pearfon, and Dr Woodville phyfician to the 

Vaccuje. fmall-pox and inoculation liofpitals, immediately began 

v to pradife the vaccine inoculation* The latter gentle¬ 

man foon publifhed an accurate and candid account of 

the effed: of this virus upon 20Q patients, with a table 

of the refults of above 500 cafes in which the inocula- 

15 tion was performed. 

Anomalies It is very remarkable, that in none of thefe cafes did 

inoculated part ulcerate in the manner delcribed by 

difeafe. Dr Jenner* nor did the inflammation ever occafion any 
inconvenience, excepting in one indance, in which it 

was foon fubdued by the aqua ly thargyri acetati. The 

general affedion of the couftitution, on the other hand, 

though in a great majority of cafes it was very flight, 

yet, in Ionic ndlanees, was fevere. An eruption, ex¬ 

actly refembling fmall-pox, was, contrary to expeda- 

tion, a veryr common occurrence, and in fome the puf- 

tnles were not fewer than 1000 ; and although in thefe 

cafes the tlifeaie was hill unattended with fecoudary fe¬ 

ver, yet the febrile fymptoms which took place from 

the commencement were conliderable, and even alarm¬ 

ing, as fometimes alio happens with the inoculated 

fmall pox. 

Dr Woodville fometfmes inoculated with matter from 

the primary fore in the arm, and fometimes with mat¬ 

ter taken from the puftular eruption ; and it appears 

from the table that a much larger proportion of thofe 

who were inoculated in the latter way had puflules, 

than of thofe who were inoculated either with matter 

immediately from the cow, or from the primary fore 

in the human body. There were 447 patients in all 

inoculated, either from the cow or from the primary 

fore; and of thefe 241 had puflules, and 206 had 

none. Sixty-two perfons, on the other hand, were ino¬ 

culated with matter from the puflules of ten different 

patients ; and of thefe no fewer than 57 had puflules, 

and only j efcaped without. Nor can it be faid that 

this difproportion arofe from thefe 10 patients having 

the difeafe in a more virulent form than ordinary, for 

matter was alfo taken from the primary fore 111 4 of 

the 10, with which 48 were inoculated ; of whom 27 

had puflules, and 21 had none: whereas, of 9 perfons 

who were inoculated with matter from the puflules of 

thefe fame 4, only 2 efcaped without puflules. This 

obfervation correlponds alfo with Dr Pearion’s expe¬ 

rience. 

Although thefe eruptions have been met with by 

other practitioners, yet they certainly appear very rare¬ 

ly in private practice. Dr Woodville, for thisreafon, 

confiders them, in a more recent publication, as the ef¬ 

fect of fome adventitious caufe, independent of the cow- 

pox : And this he fuppofes to be the variolated atmof- 

phere of the hofpital, which thofe patients were necef- 

iarily obliged to infpire during the progrefs of the cow- 

pox infection. This opinion, however, does not feem 

to agree well with his former remark, which, as we 

have faid, is confirmed by Dr Pearfon, that eruptions 

rarely took place, if care was taken to avoid matter for 

inoculation from fuch as had puflules ; a fad that can¬ 

not be explained on fuch a fnppofition. Neither is this 

idea reconcileable with what he alfo tells us, that the 

proportion of cafes in the hofpital attended with puf- 

tules has been of late only three or four in a hundred. 

This change in the appearances of the difeafe in the 

hands of different praditioners, and even of the fame 
Suppl. Vol. II. Part II. 

pra£titioncr at different times, is one of the rrod unac- Vrinbfc 

countable eircumfiances refpeding this fingular diior- , Vacc:n:gt 

der. . There is fome curious information on this fnbjeCl, ' 
contained in a letter from Ivlr Stromeyer of Hanover 
to Mr Hannehmaun. 

“ 1 his year (fays he) we have inoculated 40 perfons, 

as well with the vaccine matter received of Dr Pearfon 

as with that from Dr Jenr.er ; all of whom underwent 
the difeafe properly. 

Betwixt the London and Gloucefler vaccine mat¬ 

ter, it appears to me there fubiiils an effential differ¬ 

ence. Phe London matter produces frequently an 

eruption of fmall pimples ; but they difappear within a 

day or two at farthefl. Dr Pearfon calls thefe erup¬ 

tions puflules.—The Gloucefler matter has never produ¬ 

ced this effed here ; but frequently occafioned ulcerations 

of the inoculated party of a tedious and long due ail on ,* 

which the latter never did : on account of which 1 now 

only make ufe of Dr Pearfon’s vaccine matter. The 

nettle-fever-like eruptions I have ohierved feveral times, 

but never that fort of eruption, repeatedly notic< d i.i 

London, which fo much refeinbles the fmall-pox/* 

If thefe obfervations of Mr Stromeyer fhoiild be 

confirmed by the experiments of others, they would ^0 

far to explain the difference which the London practi¬ 

tioners have found in this difeafe from the account gi¬ 

ven of it by Dr Jenner, notuithilanding the abfcnce 

of the eruption refembling fmall pox at Hanover. Wc 

believe an interchange of vaccine matter has once or 

twice taken place between London and Gloneeller- 

fhire. Is it fince that period that the eruption lias 

been lefs frequent at London ? Dr Pearfon is inclined 

to fuppofe, that the comparative feverity of the difeafe 

at London, during the firil winter, arofe rather from 

the difference in the human conditution at the different 

feafons of the year, than from any change in the Hate 
of the vaccine matter. ^ 

In comparing the degree of danger from the inocu- Mortality 

lation of cow-pox with that arifing from the inoculated f;>r the old 

fmall pox, we are convinced that Dr Pearfon greatly l'ra<a,ce 

over-rates the mortality in the hitter diforder. lie fup- byThetd- 
pofes it to be no lefs than one in 200. Dr Mofeley, vocates for 

on the other hand, who is a violent opponent of the vac-thc new* 

cine inoculation, afferts, that he has inoculated feveral 

thoufands w-ith variolous matter, in Europe and the 

Wed Indies, without ever lofing a patient, and that 

feveral other perfons, whom he knows, have done the 

fame, with the fame fuccefs. We are afraid, however, 

that the experience of other inoculators does not afford 

fo favourable a refult. We believe that in this country 

the mortality is often occalionedby improper treatment; 

and from comparing the accounts which we have recei¬ 

ved from praditioners of extenlive experience, and un¬ 

doubted veracity, we believe that, where the treatment 

is proper from the beginning, the fymptoms very rarely 

arife to an alarming height, and that the mortality is 

not fo great as one in 600. And this eflimate nearly 

correfponds with Dr Woodville’s ve^'great experience. 

It mud be allowed, that patients in an hofpital are fub- 

jed to fome difadvantages, which may be avoided in 

private pradice ; yet, out of the lad jcoo cafes of va¬ 

riolous inoculation at the inoculation hofpital, prior to 

the publication of the Dodor’s reports, the mortality 
did not exceed one in 6oo* 

Notwithdanding this ftatement, however, we are hap- 

5 C py 
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py to fay, that the danger in the vaccine difeafe is ftill 

much lefs. Dr Pearfon tells ns, that in little more than 

fix months after the new inoculation was introduced in¬ 

to London, which includes the period at which the 

cow-pox affiimed the mod unfavourable appearance, 

2000 perfons at lead underwent the operation ; of thefe, 

one only, an infant at the bread, under the care of Dr 

Woodville, died. I11 this folitary fatal cafe, the local 

tumor was but very inconfiderable ; and the eruptive 

fymptoms took place on the feventh day, when the 

child was attacked with fits of the fpafmodic kind, 

which recurred at fhort intervals, with increafed violence, 

uand carried it off on the eleventh day after- the cow- 

pox matter had been infefted into its arm, and after an 

eruption of about 80 pudules had appeared. 
Since that .time a much greater number, amounting 

cefs cf the certainly to feveral thoufands, have been inoculated 

with cow pox in different parts of Great Britain and 

on the continent. Among thefe, not one fatal indance, 

that we have heard of, has occurred. 

But even if the danger to the individual from the fmall- 

pox and from the cow-pox were equal, there is an impor¬ 

tant advantage to the public attending the latter, which 

we think would alone be fufficient to intitle it to a prefer¬ 

ence— It is not capable of being propagated by the ef¬ 

fluvia arifing from the bodies of perfors infe&ed with 

it. There are many fituationsin which a prudent fur- 

geon will be reftrained from inoculating with fmall-pox, 

led the contagion fhould fpread to other people, who 

may be either prevented by prejudice from fubmitting 

to the operation, or in whom it would be obvioufly im¬ 

proper, from the circumdances of age, teething, or the 

prefence of fome other difeafe. Here the cow-pox vi¬ 

rus may be fubftituted with great propriety. It is 

chiefly from this quality that the cow-pox bids fair to 

extirpate the fmall-pox entirely. 

This valuable property of the vaccine diforder is not, 

however, to be admitted without fome limitation. When 

it produces numerous pudules on the body. Dr Wood¬ 

ville tells us, that the exhalations they fend forth are 

capable of afie&ing others, in the fame manner as the 

fmall-pox. Two indances of cafual infe&ion in this 

way have fallen under his observation. In one, the dif¬ 

eafe wasfevere, and the eruption confluent; in the other, 

the difeafe was mild, and the pudules few. It has been 

remarked, that the inoculated cow-pox is little, if at 

all, different from the difeafe when cafually caught. 

But, llridlly fpeaking, the above are the only two cafes 

in which the difeafe has been communicated otherwife 
than by inoculation. 

The writers upon this fubjeft are divided in opinion, 

whether the cow-pox and fmall pox ought to be confi- 

dered as different difeafes, or whether they are merely 

ought'to bevarietl*es of ^ame difeafe. 
confidered They certainly, notwithdanding the drong analogy 
as different which fubfifls between them, differ from each other in 

difeafes. feveral driking particulars. The cow-pox comes to 

man from the cow, and is capable of being carried 

back from him to that animal. Similar attempts with 

variolous matter have failed : in this refpeft, then, thefe 

two morbid poifons are altogether different*. 

18 
Whether 

the cow- 
pox and 
fmall-pox 

] VAC 
The local tumor produced by the inoculation of the 

cow pox is commonly of a different appearance from 

that which is the confequence of inoculation with va¬ 

riolous matter: for if the inoculation of the cow-pox 

be performed by a Ample pun&ure, the confequent tu¬ 

mor, in the proportion of three times out of four, ac¬ 

cording to Dr Woodville, affumes a form completely 

circular, and it continues eircumferibed, with its edges 
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elevated and well defined, and its furface flat, through 

every ffage of the difeafe ; while that which is produ¬ 

ced from the varioloiis matter, either preferves a peem- * 

liar form, or fpreads along the fkin, and becomes angu- 

lated, or irregular, or disfigured by numerous veficulae. 

Another diftin&ion flill more decifive and general, is to 

be drawn from the contents of the cow-pox tumor ; for 

the fluid here formed very rarely becomes puriform ; 

and the fcab which fuccecds is of a harder texture, ex¬ 

hibits a fmoother furface, and differs in its colour from 

that which is formed by the concretion of pus. The 

appearances, however, are fometimes fo changed, that 

they can in no refpeft be diflingnifhed from thofe which 

arife from the inoculation of fmall pox. We may alfo 

mention that the tendency of the fore in the inoculated 

part to degenerate into a phagedenic ulcer does not oc¬ 

cur in fmall-pox. 

On the other hand, the points in which thefe two 

difeafes refemble each other are very remarkable. When 

introduced into the body by inoculation, they affedt the 

conftitution in nearly the fame length of time, and feem 

to.be governed by nearly the fame laws. They mu¬ 

tually deftroy the fufeeptibility of the body for the ac¬ 

tion of each other. 

Dr Pearfon, who thinks the difeafes ought to be con¬ 

fidered as diftindl fpecies, neverthelefs draws the follow- ' 

ing concluffons, as effablifhed by experience. 

“ That in certain conftitutions, or under the circum- 

fiances of certain co-operating agents, the vaccine poifon 

produces a difeafe\ refembling the fmall-pox ; and of courfe 

the puftule in the inoculated part is very different from 

that of the vaccine pox ordinarily occurring, and the erup¬ 

tions refemble very much9 if not exactly, fome varieties of 

the fmall-pox : That in fome inftances thefe eruptions 

have occurred, although the inoculated part exhibited 

the genuine vaccine puftule : That the matter of fuch 

eruptive cafes, whether taken from the inoculated part, 

or from other parts, produces univerfaily ( a), oral leaft 

generally, fimilar eruptive cafes; and has not (he be¬ 

lieves) been feen to go back, by pafling through diffe¬ 

rent conftitutions, to the ftate in which it produces what 

is called the genuine vaccine difeafe : That eruptions, of 

a different appearance from variolous ones, fometimes 
occur in the true cow-pox.” 

From thefe fafts we are ftrongly inclined to think r^re 

that the vaccine difeafe and the fmall-pox ought mere-probably 
ly to be confidered as varieties of the fame dif eafe ; and only varie- 

we have little doubt that they both derive their origin ^es 
from the fame fource. dlf" 

If Dr Jenner’s opinion, that the vaccine difeafe is de- ** 

rived from the greafe, were fully effablifhed, we fhould 

be difpofed to offer a conje&ure, that the fmall-pox, in . 

coming from the horfe to mart, may have pafled thro’ 

fome 

(a) We have feen that Dr Woodville’s table contains a few exceptions to this rule, though it ftrongly con- 
firms the general truth of the propofition. 
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Variola, forr.e animal different from the cow, and may thus have 
Vaccinae.; undergone a modification limilar to, but not exactly, 

"—v the fame with what takes place in the paffage of the vi¬ 

rus through the conftitution of the cow. 
But without having recourfe to this coujedure, which 

U perfedly gratuitous, we are of opinion that the varia* 

tions which have taken place in the cow-pox within the 

laft three years are fufficient to warrant a belief, that 

the fmalhpox may have originally been exactly the fame 

difeafe, even in the human conftitution, as the cow-pox 

is now ; but that in a fuccefiion of ages, and irom the 

operation of caufes wholly unknown to us, it may have 

been changed to what we now fee it. 
We (hall now conclude this article with a few prac¬ 

tical remarks, which we hope may be of ufe to piadti- 

tioners who mean to begin the vaccine inoculation. 

It is of the utmoft eonfequence that the matter em¬ 

ployed fhould be the genuine vaccine virus. Dr Jen- 

ner points out the following particulars as fources of a 

fpnrious cow-pox: I. That arifing from puftules on the 

nipples or udder of the cow, which puftules contain no 

fpecific virus. 2. From matter, although originally pot- 

felling the fpecific virus, which has fuffered a decompo- 

fition, cither from putrefadion, or any other caufe le.s 

obvious to the fenfes. 3. From matter taken from an 

ulcer in an advanced ftage, though the ulcer arofe from 

a true cow-pox. 4. From matter produced on the hu¬ 

man fkin from the contaft of feme peculiar morbid 

matter generated by a horfe. 
Many have remarked that inoculation with the vac¬ 

cine matter is more apt to fail in communicating the 

infection than with variolous matter, efpecially if it be 

fuffered to dry upon the lancet before it is ufed. 1 his 

does not feem to depend upon the virus of the former 

being more volatile, but upon its becoming more hard 

and indiffoluble upon exficcation. Care fhould there¬ 

fore be taken to moiften it a confiderable time before it 

is ufed. # .r 
We have already noticed the danger that may ariie 

from miflaking the local effe&s. of the vaccine difeafe 

for its effeds upon the conftitution. To guard practi¬ 

tioners againft this error, Dr Woodville makes the fol¬ 

lowing remarks : Wlien a confiderable tumor and an 

extenftve rednefs take place at the inoculated part, 

within two or three days after the infedious matter 

has been applied, the failure of inoculation may be con- 

fidered as certain a3 where neither rednefs nor tumor 

is the eonfequence. This rapid and premature advance¬ 

ment of the inflammation will always be fufficient to 

prevent the inoculator from miftaking fuch cafes for 

thofe of efficient inoculation. But there are other citf 

cumltauces under which I have found the inoculation to 

be equally ineffe&ual, and which, as being more likely 

to deceive the inoculator, require his utmoft circum- 

fpediou and diferimination. I here allude to cafes in 

which it happens that though the local affedion does 

not exhibit much more inflammation than is ufual, yet 

neither veficle nor puftule fupervenes ; and in winch, 

about the fixth or feventh day, it rapidly advances into 
an irregular fuppuration, producing a fettering or crul- 

the latter inoculation to be as effe&nal as where the tu¬ 

mor has proceeded in the moit regular manner.” 

“ The effiorefcencc at the inoculated part, which 

feldom intervenes before the eighth, or later than the 

eleventh, day, is to be regarded as an indication that the 

whole fyftem is affeded ; and if the patient has not felt 

any indifpofttion on or before its approach, he may be 

allured that there will not be any afterwards. When 
effiorefceuce does not commence till the eleventh day, 

it is almoft always attended with more indifpofttion 

than when it occurs on the eighth or ninth day. The 

eftlorefeenee is more frequent in young infants than in 

children advanced to three or four years of age ; and 

the former have the eftlorefeenee and the difeafe more 

favourably than the latter, infomuch that by far the 

greater part of them have no perceptible illnefs, and re 

quire no medicines. On the ofher hand, in adults, the 

cow-pox frequently produces headache, pain of the. 

limbs, and other febrile fymptoms, for two or three 

days, which are greatly relieved by a bride purga¬ 

tive.” 
We would, upon the whole, recommend the vaccine 

inoculation to our medical readers as being an effeduai 

preventative againft the fmall pox, and fafer to the in¬ 

dividual, while it is more advantageous to the public at 

large, in being lefs capable of propagation by conta¬ 

gion. 
VECTOR, or Radius Vector, in aftronomy, is a 

line fuppofed to be drawn from any planet, moving 

round k centre, or the focus of an ellipfe, to that centre 

or focus. It is fo called, becaufe it is that line by 

which the planet feems to be carried round its centre ; 

and with which it deferibes areas proportional to the 

times. 

Vaiiolx 
Vaccina 

VEGETABLES. 

VEGETATION. I See Vegetable Substances in 

, __j this Suppl. 

VENTILATION of Ships is a matter of fo great 

impoitance, that we would rather hazard the dating of 

an idle project for this purpofe, than omit any thing 

which may be ufeful. We hazard nothing, however, 

in dating the following plan by Mr Abernethy, who 

candidly acknowledges that it is built upon the prin¬ 

ciples which we, together with the learned editor of 

Chambers’s Cyclopaedia, have borrowed from Dr Hailes. 

This plan confitts merely in caufing two tubes to 

defeeud from above the deck to the bottom of a veffel, 

or as low as ventilation is required ; and which fhould 

communicate by fmaller pipes (open at their extremi¬ 

ties) with thofe places deligned to be ventilated. There 

fhould be a contrivance for flopping thefe communica¬ 

ting pipes, fo that ventilation may be occafionally pre¬ 

vented from taking place, or confined to any particular 

part of the veffel. 
One of the principal air tubes fhould defeend as near 

to the Hern of the veffel as convenient, and the other as 

near to the Item. 
Through that tube which is in the head, the foul air 

is to be extraded ; and through that which is in the 

item, the frefh air is to defeend to the different decks 

and other apartments of the veffel. 
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neath the fire-place, then afeend in a perpendicular di- both above and below, as at a a • 
re&ion through the fire, and open a little above it; or 

it may be made to communicate with the chimney. It 

would be more convenient if the lire was near the place 

where the tube rifes through the deck ; but the expe¬ 

riment mil ft equally fuccetd, if the tube be made to 

defeend again till it is beneath the common fire-place. 

The effect that will refult from this contrivance is ob¬ 

vious ; when the tube which pafies through the fire is 

N 

and Ihould be farther 
near by to keep it fteady in 

heated, the air will afeend with a force proportionable 

to its levity, and the afeending column can only be lup- 

plied from below, confequently it rrutl come from all 

thofe parts of the fhip with which the main tube com¬ 
municates. 

When the ports are open, the quantity of air thus 

exhaufled from the fhip will be fupplied from all quar¬ 

ters ; but if they were ail /hut, and the hatchways and 

other openings completely clofed, the renewal of fre/h 

air is made certain by means of the tube which defeends 

in the hern. The main air tube, where it rifes above 

the deck in the /tern, /hould have an horizontal one 

fitted to it, which might be made to traverfe, fo that 

it could be turned to windward ; it might alfo expand 

at its extremity like the mouth of a trumpet; and thus 

perfectly fre/h air muft enter, and the force of the gale 
would tend to impel it into the veffel. 

When that part of the tube which pa/Tes through the 

fire is red hot, the draught which would be thus occa¬ 

sioned might perhaps be too great, and the open pipes 

'which communicate with the decks might emit and im- 

bibe the fre/h air in fo direft a dream, that it might 

be injurious to thofe perfons within the current. 

Mr Abernethy therefore thinks it would be better if 

thofe fmaller pipes which lead from the main tubes were 

made to run along the decks, and communicate with 

them by numerous orifices. Two pipes opening into 

the main exhaufting tube might be extended along the 

tops of the deck, in the angle formed between the Tides 

and the cieling : and thus the air would be extra&ed 

equally from all parts, and in a manner not likely to oc- 

cafion injurious currents. Some divifion of the /tream 

* of air which enters from the /tern might alfo be made, 
if it were thought nece/Tary. 

Thus a very complete, and in no way injurious, ven¬ 

tilation may be obtained : the air in the veffel would 

be perfedlly changed when the fire was ftrong, with¬ 

out expenee or trouble; and a giadnal and falubrious 

alteration of it might at all times be made, by a very 

little additional quantity of fuel. The air tubes (hould 

■confift of feparate joints, fo that occafionally they might 

be taken to pieces ; and to prevent their being injured 

or put out of order by rough ufage, the copper pipes 

ihould be made of confiderable ftrength, placed againft 
the Tides of the veffel, and even incafed in wood. 

fecured by fome holdfa/t 
wrorking. 

Fig. 2. is a bottom of wood, four inches and a half 

thick w.th a projecting rim at its bafe, for the metal 

cylinder to reft on when cemented and ferewed to the 

wood. The centre of this bottom is excavated, for the 
reception of the crown of the node. In the fame ft 

gure the node is reprelented with its crown like a bowl 

dilh, to condenfe the air gradually, without refiftance 

in its advance to the more contracted bafe of the in¬ 

verted cone, /. e. the top or entrance of the node. A- 

bout two-thirds down this node may be fixed a male 
ferew, as r r, for the purpofe hereafter mentioned. 

N. B. I he forcing-pump /hould be cafed in wood, 

to proteA it from outward bruifes, which would pre- 

vent the working of the pifton, and ruin its effeds. 

Ihe leather round the embolus Ihould be greafed when 

Fig. 3. is a cruteh-handle, fattened to the embolus 
A by its iron legs B, B. A is a cylinder of wood, 

cafed with leather, fo as to fit well, but glide fmootlily, 

in the metal cylinder ; having an opening as large as 

us ftrength will permit, for the free accefs of atmofphe- 

nc air. C is a valve well leathered on its top, and 

yielding downwards to the preffure of the air when the 
pifton is rat fed up 13 is a crofs bar of iron, to con- 

fine the valve fo that it may clofe inftantly on the re- 
turn oi the pi/ton downwards. 

Fig. 4. is a tin pipe or tube, of lefs than four inches 

diameter, and of fuch length as, when fixed to the bafe 
of the cylinder, hg. 1. /hall admit the node d, fig. 2. to 

within half an inch of the valve-E, at the botlom of 

the wooden cylinder F, in fig.4; which valve E-will 

thCn yK i‘° 1 n preffllre °f a,r cot,denfed in its paflage 
through the node, and deliver it into the pipes below. 

^ v Wu1 kathered °n its uPPer furfece, 
and fattened with an hinge of leather to the cylinder it 

is meant to clofe : affixed to its bottom is the fpindle 

G, paffing through a /piral fpring H, which, being 

compreffed on the defeent of the valve, will, by its eh- 

ftic.ty eanfe it to n , again, clofe the aperture above, 

and retain the air delwe.ed beneath it. On conneding 

this cylinder with the upper end of the node, nt ee, 
ftg.2. we niutt carefully prevent any lapfe of air that 

way, by a bandage of oakum fmeared with wax, on 

at’tthr TW t,‘lCyl,nfde.r’ like the joints of a flute 
ai-tght. I is a bar of iron, having a rifing in its 

centte, wide enough for the fpindle to play through 

but at the fame tune Efficiently contraded to prevent 
the paflage oi the fpiral fpring. P 

n iS, fu alT"ml)lage of f'n pipes, of any lengths, 

te 0fTa y Td c°nve;\iendy to their filiation in 
the (hip, to the form of which, when /hut into one an 

In the Letters and Papers of the Path Society, &c other they ni»ft°kT A , !i Tr™ into oue an' 

” (o,loTg-*j-A*.££ wv « v^iiLiuuur iur 

preserving corn on /hip-board, by Thomas South, Efqj 

■ jj1 S.‘ ’* a cylindiical air-vt/Td, or forcing pump, of 
lead, tin, or other cheap metal; its internal diameter be¬ 
ing ten inches, and its length three feet; having a 

crutch-handled pifton to work with, and an iron node, 

viz. a hollow inverted cone, two feet long, to condenfe 

‘ tneair, and mcreafe its power in its paflage downwards, 

his cylinder /hould be rivetted or (crewed, by means 

- 4. a3 high as the letter F, 
er end of the cylinder, fi, 
or higher. 

honum 6/nTulie T‘ddle P’P6’ wh‘ch runs along the 
bottom, /hould be fixed a perpendicular one, fullySper- 

forated, to convey the air more readily into the Centre 

5 iano,th'S may have a c°™al top, as re- 
f ted ln.thc P1?tc> perforated with a fmaller punch. V cylinder Ihould be rivetted or (crewed, by means to prevent h 7 w,th a lmaller Puncfl 

neceffary | 

Ventila* 
tion. 
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necefiary ; and each Ihould be well fecured by an iron 

bar fere wed down to prevent their being injured by 

the Ihifting of the cargo in ftormy weather or a rolling 

fea. The top of the conical cap of thefe pipes may 

reach two-thirds up the cargo. 
Fig. 7. is a valve of the fame conftru&ion as that re- 

prefented in fig. 4. but inclofed in a tube of brafs, ha¬ 

ving a female ferew at ff, adapted to the male ferew 

c c, on the node fig 2. and may then be inferted into 

the head of the pipe fig. 5. This will add to the ex¬ 

pence ; but in a large apparatus is to be preferred, as 

a more certain fecurity from lapfe of air, than the junc¬ 

tion of the tube fig. 4. to the neck ee in fig. 2. 

N. B. ee is a neck of wood, making a part of the 

bottom fig. 2. whereon to fccure the tube tig. 4. when 

applied to the nofle. The joints of the pipes, when 

put together for ufe, fhould be made air-tight, by means 

of bees wax or fome fironger cement, till they reach the 

bottom of the veffel, when there is no farther need of 

this precaution. The horizontal pipes fhould run by 

the fide of the kelfon the whole length of the hold. 

The tin plates of which K is made, fhould be punched 

in holes, like the rofe of a watering-pot, in two or 

three lines only at moll, and then formed into a tube, 

with the rough fide outwards. L may have four or 

five lines of the like perforations. M, and the reft, 

fhould gradually increale in their number as they ad¬ 

vance towards the middle of the hold, and continue 

fully perforated to the laft pipe, which fhould be clofed 

at its end to prevent the ingrefs of the corn. It is the 

centre of the cargo which moft requires ventilating, yet 

air fhould pervade the whole. Like the trade winds, 

it will dire& its courfe to the part moft heated, and, 

having effected its falutary purpofe there, will difperle 

itfelf to refrefh the mafs. 
Where the hatches are clofe-caulked, to prevent the 

influx of water, vent-holes may be bored in convenient 

parts of the deck, to be bunged up, and opened occi- 

lionally, from whence the flate of the corn may be 

known by the effluvia which afeend when the ventilator 

is working. 
The power of the ventilator is determined by the 

fquare of its diameter multiplied into the length of the 

ftrqjte, and that again by the number of Itrokes in any 

given time. 
The air-vefiel or forcing pump, with the reft of the 

apparatus here deferibed, is adapted to a veffel of 1 20 

tons burden ; but by lengthening the air veffel, extend¬ 

ing its diameter to 14 inches, and adding io inches 

more to the length of the ftroke, a power may be ob¬ 

tained of ventilating a cargo of 400 tons within the 

hour. If this machine be properly wrought for one 

hour every day, or even every two days, beginning the 

operations immediately when the corn is put on board, 

the cargo may be preierved from taint or injury of eve¬ 

ry kind during the longeit voyage. 
VERDEN, a duchy of Germany, in the circle of 

Lower Saxony. It is bounded on the eaft and fouth 

by that of Lunenburg,; on the weft, by the Wefer and 

the duchy of Bremen ; and on the north, by the duchies 

of Bremen and Lunenburg ; extending both in length 

and breadth about 28 miles. It confifts chiefly of 

heaths and high dry lands; but there are good marfhes 

on the rivers Wefer and Aller. In 1712, the Lanes 

wrefted this duchy from Sweden, and, in IJ'J* ceded 
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it to the king of Great Britain, as ele&or of Hanover; Verdigris, 

which ceffion, in 1718, was confirmed by the Swedes. ' * “1' 

The inhabitants are Lutherans. 

VERDIGRIS, or Acetite of Copper. See that 

article, Encycl. where an account is given of the pro- 

cefs by which verdigris was long manufactured. A 

different, and more economical procefs, however, has 

for fome years been p radii fed in Montpellier, which is 

worthy of notice, becaufe it may be adopted in this 

country by fubilituting the hulks of goofeberries or cur¬ 

rants for thofe of grapes 

In the manufacture of verdigris, the materials are 

copper and the hulks of grapes after the laft prefting. 

The copper is formed into round plates, half a line in 

thicknefs, and from twenty to twenty five inches in 

diameter. Each plate, at Montpellier, is divided into 

twenty-five laminae, forming almoft all oblong fquares 

of from four to fix inches in length, three in breadth, 

and weighing about four ounces. They are beat fe- 

parately with the hammer on an anvil to fmooth their 

Surfaces, and to give the copper the neceftary confid¬ 

ence. Without this precaution it would exfoliate, and 

it would be more difficult to ferape the furface in order 

to detach the oxydated cruft. Befides this, feales of 

pure metal would be taken off, which would haften the 

confumption of the copper. 

The hufks, which fhould not be too much preffed, 

are firll made to ferment by being put into clofe vats, 

and the fermentation is generally completed in three or 

four days. The time, however, mull vary according 

to the temperature in which they are kept, and other 

circumftances. Whilft the hnlks are fermenting, a pre¬ 

liminary preparation is given to the copper plates. This 

conlifts in diffolving verdigris in water in an earthen 

veffel, and rubbing over eacn plate with a piece of coarfe 

linen dipped in thi* folution. The plates are then im¬ 

mediately placed clofe to each other, and left in that 

manner to dry. Sometimes the plates are only laid on 

the top of the fermented hulks, or placed under thofe 

which have been already ufed for caufing the copper to 

oxydate. It has been obferved, that when this opera¬ 

tion has not been employed, the plates grow black at 

the firft operation, inilead of becoming green. It is 

not, however, neceffary to thofe which have been once 

ufed, and are to be ufed again. 
When the plates are thus prepared, and the hulks 

have been brought to ferment, the workmen try whether 

the latter are proper for the procefs, by placing under 

them a plate of copper, and leaving it buried mere for 

twenty-four hours. If the pla'e, after this period, is t 

found covered with a fmooth green cruft, in fuch a 

manner that none of the metal appears, they are then 

thought fit for being difpofed in layers with the copper. 

On the other hand, if drops of water are obferved 011 

the furface of the plates, the plates are laid to fiveat, 

and it is concluded that the heat of the hulks lias not 

fufficiently fublided. They coiifequently defer making 

another trial till the next day. When they are afiured 

that the hulks are in a proper ftate, they form them in¬ 

to layers in the following manner : 

The plates are all put into a box, which, inft^ad of 

having a bottom, is divided in the middle by a wooden 

grate. The plates difpofed on this grate are fo ftrong- 

ly heated by a chaffing-difh placed under them, that 

the woman employed in this labour is fometimes obliged* 
to * 
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Verdigris, to take them up with a cloth, In order that fhe may 
Verdun* ^urn her hand3. As foon as they have acquired 

that heat, they are put into jars in layers with the 

hulks. Each jar is then clofcd with a covering of 

draw, and left to oxydate* Thirty or forty pounds of 

copper, more or lefs according to the thicknefs of the 

plates, are put into each jar. At the end of ten, twelve, 

fifteen, or twenty days, the jar is opened ; and if the 

hulks are white, it is time to take out the plates. The 

crylfals are then feen detached, and of a filky appear¬ 

ance on their furface. The hulks are thrown back, 

and the plates are put in what is called relax. For that 

purpofe they are immediately depofited in a corner of 

the cellar on Ricks ranged on the floor. They are pla¬ 

ced in an upright pofition, one leaning againft the 

other; and at the end of two or three days they are 

moiltened, by taking them up in handfuls and irrimer- 

fing them in water in earthen pans. They are depofi- 

ted quite wet in their former pofition, and left there 

for feven or eight days; after which they are once or 

twice immerfed again. This immerfion and drying are 

renewed fix or eight times every feven or eight days. As 

the plates were formerly put into wine, thefe immerfions 

were called one wine, two wines^ three wines, according 

to the number of times. By this proccfs the plates 

fwell up, the green is nourilhed, and a coat of verdigris 

is formed on all their furface3, which may be eafily de¬ 

tached by feraping them with a knife. 

This verdigris, which is called frejh verdigris, mojft 

verdigris, is fold by the manufa&urers to people who 

dry it for foreign exportation. In this firft Hate it is 

only a pafte, which is carefully pounded in large wooden 

troughs, and then put into bags of white leather, a foot 

in height and ten inches in diameter. Thefe bags are 

expofed to the air or the fun, and are left in that date 

till the verdigris has acquired the proper degree of dry- 

nefs. By this operation it decreases about 50 per cent. 

more or lefs according to its primitive Rate. Jt is faid 

to Rand proof by the knife, when the point of that in- 

Rrument pufh6i againR a cake of verdigris through the 

(kin cannot penetrate it. White lead may be made by 
a fimilar procefs. 

Cryjlallized Verdigris is manufa&ured at Montpel¬ 

lier in the following manner: A vinegar, prepared by 

the diRillation of four wine, is put into a kettle, and 

boiled on the common verdigris. After faturation the 

folution is left to clarify, and then poured into another 

kettle of copper, where it is evaporated till a pellicle 

forms on the furface. Sticks are then immerfed into 

it, and by means of fome packthread are tied to fome 

wooden bars that reR on the edge of the kettle. Thefe 

Ricks are about a foot long, and are fplit crofs-wife 

nearly two inches at the end, fo that they open into 

four branches, kept at about the diflancc of an inch 

from each other by fmall bags. The cryRals adhere 

to thefe Ricks and cover them entirely, forming them- 

felves into groups or cluRers, of a dark blue colour, and 

a rhomboidal fhape. Each cluRer weighs from five to 

fix pounds. Three pounds of moifi verdigris are re¬ 

quired for one pound of the cryRals ; the undifiolved re- 
iiduum 13 thrown away. 

VERDUN, an ancient, Rrong, and eonfiderabie town 

of Trance, in the department of Meufe, and late pro¬ 

vince of Lorrain, with a bifhop’s fee, and a Rrong ci¬ 

tadel. Its fortifications were conltrudted by the Che¬ 

valier de Ville and Marfhal de Vauban. The latter was Vermifuge:1 

a native of this place. In 175 ^, great part of the ca- 

thedral was deRroyed by lightning. Verdun was taken 

by the Fniflians in 1792, but retaken by the French 

foon afur. The inhabitants are noted for the fine 

fwcetmeais they make. It is feated on the riv^r 

Maef'e, which runs through the middle, 42 miles fouth- 

weR of Luxemburg, and 150 eaR of Paris E. i^on. 

28' N. Lat. 43" 9'. 

VERMIFUGE, a medicine which expels worms 

from the intcRines. Of thefe medicines numbers are 

daily advertifed in the newfpapers as infallible, though 

the ingredients of which they are compofed are care¬ 

fully kept fecret. We think it our duty therefore to 

affure our readers, that the medicines vended by quacks 

are generally the very fame that would be preferibed 

by a regular phyfician for the difeaie in which they are 

pretended to be fpecifics, with this only difference, that 

the unfeen and unprincipled quack generally preferibes 

them in more powerful dofes than the regular phyfician 

deems fafe for his patient. Thus CliingR famous worm 

medicine, which has been fo Rrenuoufiy recommended, 

is nothing more than mercury given in the very fame 

form in which it is given by every phyfician; but Ching 

gives it in dofes, which, though they have not injured 

the children of a bifhop and a judge, we have known to 

falivate other children to the great hazard of their lives. 

It is indeed wonderful that parents fhould truR the 

health and the lives of their children to men whom 

they never faw, and whom they know to be not op- 

preffed with an over delicate fenfe of honour, in pre¬ 

ference to a man of fcience who has a chara&er to fup- 

port, and who is probably their friend, and almoR al¬ 
ways their acquaintance. 

Of the different vermifuges, however, it muR be con- 

feffed that the greater number are liable occafionally to 

fail. One of the moR powerful which we have men¬ 

tioned In the article Medicine, Encycl. is compofed of 

the fpiculae of the cowhage or cow-itch ; and fince that 

article was publifhed, it has qome more into ufe, chiefly 

through the recommendation of Mr Chamberlaine fur- 

geon. He fays that a tea-fpoonful of the electuary 

(Sec Medicine, Encycl. p. 342.) may be fafely given 

to a young child, and one or even two tabic fpoonfuls 

to adults. The medicine is to be taken in the morn¬ 

ing falting ; and the dofe to be repeated for two or 

three mornings, after which a gentle purge completes 

the cure. This medicine, however, Mr Chamberlaine 

prohibits in every cafe where there is a tendency to in¬ 

flammation in any part of the inteRinal canal, or where 

the mucus has been carried off or greatly diminifhed by 
dyfentery or any other caufe. 

Dr Haemmerlin of Ulm has lately recommended as 

a very powerful and fafe vermifuge the coraline of Cor- 

fica, and lays that it has been fo ufed in that ifland witb- 

complete fuccefs from time immemorial. It is a fucus 

adhering to the rocks waffft .1 by the fea, and fometimes 

to the Rones and fhells thrown upon the fliore. It is 

found in little tufts. It is generally of a yellow colour, 

with a reddifh tinfture. When dried, as it appears 

when offered for fale, it contains a Rrong fmell of the 

fea. It confiRs of little cartilaginous ftalks, with full 

threads, gradually cylindrical and tubulated. Its tafte 

is fait and unpleafant. In the fyRcm of plants of Lin¬ 

naeus, it belongs to the clafs cryptogamia. Its moR com¬ 

mon 
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Vermont, mon names are, fea-rock mofs; the Grecian herb ; le- 

Vefpa. mithochorton ; and the corallne of Corfica. It is the 
conferva helmintbcrtos of Schwendimann, and the fucus 
helmintbocorton of Latourette. There is reafon to think 
that all thofe fpecies of fucus /whofe texture is foft and 
fpungy, might be applied to the fame medicinal ufcs. 
There is a fort of red coraline found in Sweden which, 
according to fomc writers, is a greater deftroyer of 
worms than any other known fubftance ; being not too 
ftrong for the tlomach either of infants or of adults. 
Schwendimann afferts that the conferva dichotoma cf Lin- 
nceus, which is found in the ditches in England, bears 
a ftrong analogy to the coraline of Corfica. Might 
not this conferva be tried as a vermifuge ? The Cor¬ 
fica n coraline is in great eftimation in the pharmaco¬ 
poeias of the Continent, efpecially in that of Geneva, in 
which is given a recipe for preparing a lyrup of it. 

VERMONT, one of the United States of North 
America, bounded on the north by Canada ; on the 
eaft, by the river Connecticut, which divides it from 
New Hampfhire •, on the fouth, by Maffachufets ; and 
on the weft, by New York. It is about 155 miles 
long, and 60 broad, and is divided into 7 counties. A 
chain of high mountains, running north and fouth, di¬ 
vides this date nearly in the centre, between the river 
Conne&icut and lake Champlain. The height of land 
is generally from 20 to 30 miles from the river, and 
about the fame distance from the New York line. The 
natural growth upon this mountain is hemlock, pine, 
fpruce, and other evergreens : hence it has always a 
green appearance, and, on this account, has obtained 
the deferiptive name of Vermont, from the French Verd 
ATont, Green Mountain. On fotne high parts of this 
mountain, fnow lies till May, and fometimes till July. 
The country is generally hilly, but not rocky. It is 
finely watered, the foil is very fertile, and there is not 
a better climate in the world. The inhabitants have 
very lately been eftimated at ioo,oco. The bulk of 
them are emigrants from Connecticut and MafTachufets. 
The principal town is Bennington, but the affembly 
generally hold their feflions at Windfor. 

VESPA (See EncycL). A new fpecies of this ge¬ 
nus of infe&s has been lately deferibed by Cuvier, in a 
note read before the Philomathic Society of Paris. It 
has fome refembhnee to the vefpa nidulans of Fabricius, 
which, as is generally known, is a native of certain 
parts of America. The nefts of the vefpa nidulans aie 
conftruCted of a very fine web, of a very folid and pret¬ 
ty white pafte. Their form is that of a bell clofed up¬ 
on all Tides, excepting a narrow hole at the bottom ; 
and they are fufpended from the branches of trees. 

The vefpa deferibed by Cuvier, which is a native of 
Cayenne in America, has in general more volume than 
the preceding fpecies, and its pafte is grey, coarfer, lefs 
homogeneous, and lefs folid. The bottom of its nell 
alfo, in lieu of being ftiaped funnel-likc, is flat, and the 
orifice appears at one of the Tides of the bottom part, 
and not in the middle. In the country where it is found, 
this fpecies of wafp is called the tatou fly (mouche tatou). 
It differs greatly in form from that which Fabricius has 
deferibed ; it is all entirely of a Alining black ; the fir ft: 
articulation, or joint of its abdomen, is narrow, and in 
form of a pear ; the fecond, larger than the others, is 
in form of a bell: the wings are brown. The follow, 
ing is the charafter afiigned to it by Cuvier; 

Vefpatatua, Nigra, Nitida, A Us fufeis, ahdomine peck- Vefpertilio. 
cellato. 

VESPERTTLIO (fee EncycL) has been fubjefted 
to fome cruel, but curious experiments, by the Abbe 
Spallanzani and M. de Jurine. The former of thefe 
philosophers having let loofe feveral bats in a chamber 
peife&ly dark, found that they flew about in it with¬ 
out any impediment, neither rufhing againft any thing 
in the apartment, nor touching the walls with their 
wings. This furprifed him ; but imagining that they 
were conduced by fome glimpfe of light which he did 
not perceive, he blindfolded them with a fmall and very 
clofe hood. They then ceafed to fly ; but he obferved, 
at the fame time, that this did not proceed from any 
deprivation of light, but rather from the conftraint 
thence occafioned, efpecially when a hood of a very 
light texture was attended with the fame effedt. 

He then conceived the idea of palting up the eyes of 
the bats with a few drops of fize or gum; but they ftill 
flew about in the fame manner as if their eyes had been 
open. As this, however, was not fuflicient, he pafted up 
the eyes of thefe animals with round bits of leather ; and 
this even did not impede them in their flight. 

That he might at length be certain of his object, he 
blinded them entirely, either by burning the cornea 
with a red hot wire, or by pulling out the pupil with a 
pair of fmall pincers, and fcooping out the eye entirely. 
Not contented even with this precaution, he covered 
the wounds with pieces of leather, that the light might 
have no influence whatever on the remains of the organa 
which had been deltroyed. The animals feemed to fuf- 
fer very much by this cruel operation ; but when they 
were compelled to ufe their wings, either by day or by 
night, and even in an apartment totally dark, they flew 
perfectly well, and with great caution, towards the 
walls, in order to fufpend themfelves when they wifhed 
to reft. They avoided every impediment, great or fmall, 
and flew from one apartment to another, backwards 
and forwards, through the door by which they were 
connected, without touching the frame with their wings. 
In a word, they (hewed themfelves as bold and lively in 
their flight as any other animals of the fame fpecies 
which enjoy the ufe of their eye-fight. 

Thefe experiments were repeated by M. Jurine, and 
with the fame refults. Spallanzani had fnppoled that 
the bat pofleffed fome organ or fenfe which is wanting 
in the human fpecies, and which fupplies to thefe ani¬ 
mals the place of vifion ; and Jurine determined to af- 
certain the truth or falfehood of this hypothefis by ana¬ 
tomical refearches. During the courfe of thefe, he 
found the organ of hearing very g**eat in proportion to 
that of other animals, and a confiderable nervous appa¬ 
ratus afiigned to that part. The upper jaw alfo is fur- 
nifhed with very large nerves, which are expanded in a 
tiffue on the muzzle. 

M. Jurine then extended his experiments to the or¬ 
gan of hearing and that of fmell. Having put a fmall 
hood on a long^eared bat, it immediately pulled it off, 
and flew. He flopped up its ears with cotton ; but it 
freed itfelf in the like manner from that inconvenience. 
He then put into its ears a maftic of turpentine and 
wax. . During the operation the animal fhewed a great 
deal of impatience, and flew afterwards very imperfe&ly. 

A long-eared hat, the ears of which had been bound 
up, flew very badly : but this did not arife from any 

pain 
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VrrportiUo,pain occafiorled by the ligature ; for when its ears were 
Vib ation fewed Upj Jt flew exceedingly well. In all probability 

1 t^lfCS, the animal would have preferred having its ears bound 

up to having them fewed. Sometimes it flew towards 

the doling, extending its muzzle before it fettled. 

M. Jurine poured liquid pomatum into the ears of a 

bat which enjoyed the ufe of its fight. It appeared to 

be much affeCted by this operation ; but when the fub- 

ftance was removed it took fl’ght. Its ears were again 

filled, and its eyes were taken out ; but it flew then 

only in an irregular manner, without any certain or fix¬ 

ed direction. 
'Hie ears of a horfe-flioe bat, which had the ufe of its 

"fight, were filled with tinder mixed with water. It 

was micafy under the operation, and appeared after¬ 

wards reftlefs and dunned ; but it conduced itfelf tole¬ 

rably well. On being blinded, it rufhed with its head 

againft the cieling, and made the air refound with 

ftrokes which it gave itfelf on the muzzle. This ex¬ 

periment was repeated on other bats with the like ef¬ 

fects. 

The tympanum of a large horfe-fhoe bat was pierced 

with a pin (trots quart'). The animal appeared to fuf- 

fer much from the operation, and fell down in a per¬ 

pendicular direction when thrown into the air. It died 

next morning. The fame effeCl was produced on pier¬ 

cing the tympanum of a long eared bat with a needle. 

The author then made very accurate refearches on 

the difference between the organifation of the brain of 

thefe two kinds of bats ; and, after a careful diffeCtion, 

found that the eye of the long-eared bat is much larger 

than that of the horfe-fhoe bat, but that the optic 

nerve is proportioned to it. The outer part of the ear 

of the former is much larger'than that of the latter, but 

the interior part is fmaller. 

The liorfe fhoe bat is indemnified for this difference 

by a greater extenfion of the organ of fmeli, as evident¬ 

ly appears when the external elevations and irregulari¬ 

ties of its muzzle are examined. When it is about to 

take flight, it agitates its nofe much more than the long¬ 
eared bat. 

From thefe experiments, the author concludes : Firjl, 

That the eyes of the bat are not mdifpeiifably neceffary 

to it for finding its way ; fecondly, That the organ of 

hearing appears to fupply that of fight in the dilcovery 

of bodies, and to furnilh thefe animals with different 

fenfations to direCt their flight, and enable them to a- 

void thofe obftacles which may prefent themfelve3. 

VIBRATION Figures, are certain figures, form¬ 

ed by fand or very dry faw-duft, on a vibrating furface, 

which is conne&ed with the fenfation of found in our 

organs of hearing. If the furface, on which the figures 

are to be formed, be llrewed over with bodies eaiily put 

in motion, thefe, during the vibration, remain on the 

parts at reft, and are thrown from the parts in motion. 

The form of the parts at reft, which will be {hewn by 

the fand that remains unmoved, and which, in general, 

is fymmetric, is called a vibration figure. To produce 

fuch a figure, nothing is neceffary but to know the me¬ 

thod of bringing that part of the furface which you wifh 

not to vibrate into a ftate of reft, and of putting in mo¬ 

tion that which you wifh to vibrate. On this depends 

the whole expertnef3 of producing vibration figures. 

Thus take a fquare piece of glafs, pretty thin, and very 

fmooth, fuch as that ufed for windows, about four or 

five inches over, or even more. Smooth it at the edges Vibrartoa 

on a grinding-ftone ; ftrew a little faw-duft over its fur- 

face, and lay hold of it gently with the thumb and fore- Viera~ 

finger of the left hand. Holding it thus by the middle, 

with the right hand rub a violin bow foftly againft one 

of its edge3, drawing the bow either up or down in a 

direction almoft perpendicular to the furface of the 

glafs, and you will fee a tremulous movement, and the 

whole duft leap about. If the bow be exactly in the 

middle of one of the fides, the duft will arrange itfelf 

almoft in the direction of the two diagonals, dividing 

the fquare into four ifofceles triangles. If the bow be 

applied at a quarter only of the diilance of the one cor¬ 

ner from the other, the duft will arrange itfelf in fuch a 

manner as to be found in thetvvo diameters of the fquare, 

dividing it into four equal fquares. At other times, 

when the bow diviates a little, the dull forms a figure 

like a double C, when the two letters are joined back 

to back. If the fquare be held by the two extremities 

of the diameter, oppoiite to that againft which the bow 

is applied, the duft will form a kind of oval, one of the 

axes of which will be the fame diameter. If the glafs 

be of a circular figure, and be held by the middle, the 

duft will arrange itfelf in fuch a manner as to form the 

fix radii of a regular hexagon. Thefe difeoveries were 

made by Dr Chladni, about the time that he invented 

the mufical inftrument,to vvhichhe gave the name of eu- 

phon (fee that article, Suppl) ; and as he found the vi¬ 

bration figures to vary in form with the various tones 

produced by the vibrating fubftances, a profecntion of 

his experiments may probably contribute to throw new 

light on the pliilofophy of mufical founds. We ftiall 

therefore give, from the 3d volume of Nenes Journalder 

Phyfi^i by profeffor Gren, a few directions for making * 
fuch experiments. 

Any fort of glafs may be employed, provided its fur¬ 

face be fmooth ; and when the plate has acquired the 

proper vibration, it (hould be kept in that ftate for 

loine feconds, by continuing to rub it with the bow. 

The figures will thus be accurately formed. 

kuch plates Ihould be procured as are pretty equal in 

tliicknefs. Jt may be faid, in general, that a plate the 

thinner it is will be fo much the fitter for thefe experi¬ 

ments, though in this refpeCt there is a certain mini¬ 

mum. In fmall plates, fuch as thofe that are circular* 

and not above fix inches in diameter, the obfervation is 

general ; but in larger plates too great thinnefs is pre¬ 

judicial. Befidea, it will be found that very thin glafs 

is commonly very uneven, and mult therefore be unfit 
for the experiments. 

In pradtiling the experiments, it will be proper to 

have plates of different fizes ; and the fand employed 

Ihould not be too fine. I11 other words, it muft be of 

fuch a nature that when yon incline the glafs-plate it 

may readily roil off; becaufe, in that cafe, it will be 

eafily thrown from the vibrating parts. It will be of 

advantage that it be mixed with line duft, which (hews 

peculiar phenomena during the experiments, as it col¬ 
lects itfelf at one place of the vibrating part. 

The plate muft be equally beftrewed with fand, and 

not too thick, as the lines will then be exceedingly fine, 

and the figures will acquire a better defined appearance. 

VIE l A (Francis), a very celebrated French ma- Huttons 
thematician, was born in 154.0 Fontenai, or Fonte- Mathemaii* 

nai-le-Comte, in Lower -Poitou, a province of France. talDidiui^ 

He ry' 
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He was Matter of requefts at Paris, where he died in 

"J 1603, being the 63d year of his age. Among other 

branches of learning in which he excelled, he was one 

of the mott refpe&ablc mathematicians of the 16th cen¬ 

tury, or indeed of any age. His writings abound with 

marks of great* originality, and the finett genius, as well 

as intenfe application. His application was fuch, that 

he has fometimes remained in his ftudy for three days 

together without eating or fleeping. His inventions 

and improvements in all parts of the mathematics were 

very confidcrable. He was in a manner the inventor 

and introducer of Specious Algebra, in which letters 

are ufed inttead of numbers, as well as of many beau¬ 

tiful theorems i*i that fcience. He made aim* coufi- 

derable improvements in geometry and trigonometry. 

His angular lections are a very ingenious and ma- 

flerly performance : by thefe he was enabled to refolve 

the problem of Adrian Romanus, propufed to all ma¬ 

thematicians, amounting to an equation of the 4.5th 

degree. Romanus was fo flruck with his fagaeftv, that 

he immediately quitted his refidence of Wirubourg in 

Franconia, and came to France to vitit him, and folicit 

liis friendship. His Apollonius Callus, being a reite¬ 

ration of Apollonius’s traCt on Tangencies, and many 

other geometrical pieces to be found in his works ihew 

the finett tafte and genius for ti ue geometrical ioecula- 

tions. — He gave fome malterly tracts on Trigonometry, 

both plane and fpherical, which may be found in the 

collection of his works, publilhed at Leyden in 1646, 

by Schooten, belldes another large and feparate volume 

in folio, publilhed in the authoi’s life-time, at Paris, in 

1579, containing extenfive trigonometrical tables, with 

the conftruCtion and ufe of the fame, which are particu¬ 

larly described in the introduction to Dr Hutton’s Lo¬ 

garithms, p. 4. 2cc. To this complete treatife on tri¬ 

gonometry, plane and fpherical, a-e fubjoined feveral 

mifcellaneous problems and obfervacion3 ; fuch as, the 

quadrature of the circle, the duplication of the cube, 

&c. Computations are here given of the ratio of the 

diameter of a circle to the circumference, and of the 

length of the fine of 1 minute, both to a great many 

places of -figures ; by which he found that the fine of 

1 minute is 
between 29088S1959 

and 2908882056; 

alfo the diameter of a circle being 1000, See. that the 

perimeter of the inferibed and circumfcribed polygon of 

393216 Tides will be as follows, viz. the 

perim. of the inferibed polygon - 31415926535 

perim. of the circumfcribed polygon 31415926 537 

and that therefore the circumference of the circle lies 

between thofe two numbers. 

Vieta having obferved that there were many' faults 

in the Gregorian Kalendar, as it then exitted, compo- 

fed a new form of it, to which he added perpetual ca¬ 

nons, and an explication of it, with remarks and ob¬ 

jections againft Clavius, whom he accufed of having de¬ 

formed the true Lelian reformation, by not rightly un¬ 

demanding it. 

Befides thefe, it feems a work, greatly efteemed, and 

the lofs of which cannot be fufficiently deplored, was his 

Harmonlcon Calejley which, being communicated to fa¬ 

ther Merfenne, was, by fome perfidious acquaintance of 

that honeft-minded perfon, furreptitioufly taken from 

him and irrecoverably loft, or fuppreffed, to the great 

Suppl. Vol. II. Part II. 

detriment of the learned world. There were alfo, it is 

find, other works of an aftronomical kind, that have 
been buried in the ruins of time- 

Vieta was alfo a profound decipherer, an accomplifli- 

ment that proved very ufeful to his country. As the 

different parts of the Spanifh monarchy lay very diftant 

from one another, when they had occafion to commu 

nicate any fecret defigns, they wrote them in ciphers 

and unknown characters during the diforders of the 

league. 1 lie cipher was compote] of mo^e than 500 

different characters, which yielded their hidden contents 
to the penetrating genius of Vieta alone. His fkill fo 

ddconcerted the Spanilh councils for two years, that 

they publifbecl it at Rome, and other parts of Europe, 

that the French king had only dtfeovered their ciphers 
by means of magic. 

VI NT A IN, a town, lituatcd about two miles up a 
creek on the fmthern fide of the river Gambia. It h 

much reforted to by Europeans, on account of the 

great quantities of bees-wax which are brought hither 

for fide. The wax is collected in the woods by the Fe- 

loops, a wild aud unfociable race of people. Their 

country, which is of confiderable extent, abounds in 

nee ; and the natives ftipply tiie traders, both on the 

Gambia and CafTamanfa rivers, with that article, and 

alfo with goats and poultry, on very reafonable terms. 

The honey which they collect is chiefly ufed by them- 

felves in making a ftrong intoxicating liquor, much the 

fame as the mead whicji is pioduced from honey in 
Great Britain. 

In their tiaffic with Europeans, the Feloops general¬ 

ly employ a factor, or agent, of the Mandingo nation, 

who fpeaks a little Enghfh, and is acquainted with the 

trade of the river. This broker makes the bargain ; 

and, with the connivance of the European, receives a 

certain part only of the payment ; which he gives to 

his employer as the whole; the remainder (which is 

very tiuly called the cheating money) he receives when 

the Feloop is gone, and appropriates to himfelf as a re¬ 

ward for his trouble. Vintain, according to Mr Park, 

from whofe valuable travels this account of the Feloops 

is taken, is filuated in 130 9' North Lat, and 1 $6' 

Long. Weft from Greenwich. 

VIRGINITY, the teft or criterion of a v’rgin ; or 

that which intitles her to the denomination. See Hy¬ 

men, Encyd. 

VISION. In the article Optics, n° r 54. (Encyd.), 

it is faid, that as we have a power of contracting or re¬ 

laxing the iigamefita ciliarni, and thereby altering the 

form of the crystalline humour of the eye, we hence fee 

objedts diitinCtly at different diltances. It appears, 

however, from fome experiments made by Mr Everard 

Home and Mr Ramfden, in the year 1794, that this 

power of contracting and relaxing the ligamenta cilia- 

ria is not alone fufficient to account for the phenome¬ 

non. Converfing with Mr Home on the different ufes 

of the chryftalline humour, Mr Ramfden faid, that as 

that humour “confifts of a fubftance of different den- 

fities, the central parts being the mott compact, and 

from thence diminifhing in denfity gradually in every 

direCtionVJapproaching the vitreous humour on one fide, 

and the aqueous humour on the other, its refraCtive 

power becomes nearly the fame with that of the two 

contiguous fubftances. That fome philofophers have 

ftated the ufe of the cryftalline humour to be, for ac- 

5 D commodating 
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commodating the eye to fee objedls at different diftan- 

ees ; but the firmnefs of the central part, and the very 

fmall difference between its refndtive power ne^.r the 

circumference end that or the vitreous or the aqueous 

humour, feemed to render it nn t for that purpoie ; its 

principal nfe rather appearing to be for correcting the 

aberration arifing from the fpherical figure of the cor¬ 

nea, where the principal part of the refr*dtioii takes 

place, producing the fame effedl that, in an achromatic 

of j?ct glafs, we obtain in a lefs perfect manner by pro¬ 

portioning the radii of curvature of the different lenfes. 

In the eye the correction feems oerrect, which 111 the 

object-glafs can only be an approximation ; the contra¬ 

ry alienations of the lenfes not having the fame ratio : 

fo that, if this aberration be perfectly corrected, at any 

given didance from the centre, in every other it mult 

be in fume degree imperfcdl. 
4< Purfuing the fame comparison : In the achromatic 

objedt-glafs we may conceive ho.v mucli an object mult 

apptar fainter from the great quantity of light loll by 

reflection at the fin-faces of the different lenfes, there 

being as many primary reflections as there are lurfaces ; 

and it would be fortunate if this rcfledteu light wras to¬ 

tally loft. Fait of it is again reflected tow'aids the eye 

by the interior furfaces of the lenfes ; which, by dilu¬ 

ting the image formed :n the focus of the objedt glals, 

makes that image appear far lefs bright than it would 

otherwhe have done, producing that milky appearance 

fo often complained of in viewing lucid objedts through 
this fort of telefcope. 

“In the eye, the fame properties that obviate this de¬ 

fect, ferve alio to corredl the errors from the fpherical 

figure, by a regular diminution of denfity, from the 

centre of the cry flail: ne outward. Every appearance 

fhews the cryftalline to con lift of laminae of different 

denfities; and if we examine the jundtion of different 

media, having a very Pmall diffeitnce of refradtion, wre 

(hall find that we may have a ferfiblc refradtion with¬ 

out refledxion. Now, if the difference between the con¬ 

tiguous media in the eye, or the lamina; in the cryflal- 

lme, be very fmall, we lhall have refradtion without ha¬ 

ving refledlion : and this appears 10 be the flate of the 

rye ; for although we have two furfaces of the aqueous, 

two of the cryflalline, and two of the vitreous humour, 

yet we Lave only' one refkdltd image ; and that being 

from the anterior furfuce of the cornea, there can be 

no furface to refledt it back, and dilute an image on 
the retina. 

4< This hypothefis may be put to the teft w-henever ac¬ 

cident fhall furnifh us with a ftibjedl having the cryflal¬ 

line extraded from one eye, the other remaining per- 

fedt in its natural ftate ; at the fame time we may af- 

ccrtain whether or no the cryflalline is that part of the 

organ which ferves for viewing objedls at different di¬ 

stances diftindlly. Seeing no refledlion at the furface 

of the cryflalline, might lead fome peifons to infer that 

its refradlive power is very inconfiderable; but many 

circumftances fhew the contrary : yet what it really is 

may be readily afeertained by having the focal length 

and diftance of a lens from the operated eye, that ena¬ 

bles it to fee objedls the mofl diftindlly ; alfg the focal 

length of a lens, and its diftance from the perfedl eye, 

that enables it to fee objedls at the fame diftance as the 

imperfedt eye ; thefe data will be fulficient whereby to 

calculate the refradlive power of the cryflalline with 
confiderable precifion. 

“ Again, having the fpherical aberration of the dif¬ 

ferent humours of the eye, and having afeertained tho 

refradlive power ot the cryflalline, we have data from 

whence to determine the proportional increafe of its 

denfity an it approaches the central part, on a fupoofi- 

tion that this property cortedls the aberration. 

“ An opportunity prefen ted ilfelf for bringing the 

obfervations of Mr Rarnfden, refpeding the uie of the 

cryflalline lens, to the proof. A young man came in¬ 

to St George’s Hofpital with a cataract in the right 

eye. The cryftalline lens was readily extracted, and 

the *"‘u>n of the wound in the cornea took place unat¬ 

tended by inflammation ; fo that the eye fuffered the 

fmalkft degree of injury that can attend fo feve*-e an 

operation. The man himfelf was in health, 21 years 

of age, intelligent, and his left eye perfect: the other 

had been an uncommonly fhort time in a difeafed ftate, 

and 27 days after the operation appeared to be fre* 

from every other defedt but the lofs of the cryflalline 
lens. / 

“ A number of experiments were made on the im> 

periedleye, alibied by a lens, and compared with the 

perfedl eye. i he aim of thefe triads, which were ju» 

dicioufly varied, was to afeertain whether the eye which 

had been deprived of the cryftalline lens wa3 capable of 

aqjufting ictdf to diftindt vifion at different diftancts. 

Among ether refults, the perfedl t'ye, with a glafs of 

6i inches focus, had diftindt vifion at 3 inches ; the 

near limit was l^- inch, the diftant limit lefs than 7 

inches. The imperfcdl eye, with a glafs 2jq inches 

focus, with an aperture T^ths of an inch, had diftindt 

vifion at 2 J, inches, the near limit 1 J inch, and the di¬ 

ftant limit 7 inches. The accuracy with which the eye 

was brought to the fame point, on repeating the expe¬ 

riment, proved it to be uncommonly corredl; and aa 

he did noc himfelf fee the fcaie ufed for admeafurement, 

there could be no fource of fallacy. From the refult of 

this experiment, it appears that the range of awjuftment 

of the imperfcdl eye, when the two eyes were mane to 

fee at nearly the fame focal diftance, exceeded that of 

the perfedl eye. Mr Ran.lden fuggefted a reafori why 

the point of diftindt vifion of the irnperfett eye might 

appear to the man himfelf nearer than it was in reality; 

namely, that from the imperfedli >n of this organ he 

might find it eafier to read the letters when they fub- 

tended a greater angle than at his real point of diftindt 

vifion. i he experiments, however, appear to fhew that 

the internal power of the eye, by which it is adjulted 

to fee at different diftances, does not refide in the cry¬ 

ftalline lens, at leaft not altogether ; and that if any 

agency in this refpedl can be proved to refide in the 

cryftalline, the other powders, whatever they may bey 

are capable of exertion beyond their ufual limits, fo as 
to perform its office in this refpedl. 

“ From theie conliderations, and in confequencc of 

other reftedlions tending to lhew that an elongation of 

the optical axis is not probably the means of adjuftment, 

thefe philofophers diredled their enquiries to afeertain 

how far the curvature of the cornea might be fubjedl to 

change. They found by trial that this part of the or¬ 

gan poffeffes a degree of elafticity which is very confi¬ 

derable, both for its perfection and its range ; and by 

anatomical 

Vifioir. 
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Vifion. anatomical difie&ion it was found that the four ftraight 

—-v-- mufcles of the eye do in effedl terminate in the cornea 

at their tendinous extremities ; that the whole external 

lamina cf the cornea could by gentle force be feparated, 

by means of thefe mufcles, from the eye ; fo that the 

tendons feem loll in the cornea, and this laft has the 

appearance of a central tendon. It was alfo feen that 

the central part of the cornea is the thickeft and the 

moil elaftic. 

44 Thefe were confiderable advances towards eftablifh- 

ing the hypothefis of adjuftment by the external curve 

of the eye. It remained to be fhewn, by experiments 

on the living fubje£t, that this curve does really vary in 

the due direction, when the mind perceives the diflinch 

vifible fenfation of obje&s at different diflances. For 

this purpofe Mr Ramfden provided an apparatus, con¬ 

fiding of a thick board fteadily fixed, in which was a 

fquare hole large enough to admit a perfon’s face ; the 

forehead and chin reftiug againft the upper and lower 

bars, and the cheek againft either of the fidcs ; fo that 

when the face was protruded, the head was fteadily 

fixed by refting on three fides ; and in this pofition the 

left eye proje&ed beyond the outer furface of the board. 

A microfcope, properly mounted, fo as with eafe to be 

fet in every requifite pofition, was applied to view the 

cornea with a magnifying power of thirty times. In 

this fituation, the perion whofe eye was the obje& of 

experiment was defired to look at the corner of a chim¬ 

ney, at the diftance of 235 yards, through a fmali hole 

in a brafs plate, fixed for that purpofe, and afterwards 

to look at the edge of the hole itfelf, which was only 

fix inches diftant. -After fome management and cau¬ 

tion, which the delicate nature of thefe experiments re¬ 

quires, the motion of the cornea, which wai immediate¬ 

ly perceptible, became very diflinfl and certain. The 

circular fe&ion of its furface remained in a line with the 

wire in the field of the microfcope, when the eye was 

adjufted to the diftant obje&, but projected confiderably 

beyond it when adapted to the near one. When the 

diftant objeCt was only 90 feet from the obferver, and 

the near objedl fix inches, the difference in the promi¬ 

nence of the cornea was tilimated at i* Booth of an 

inch. Thefe experiments were repeated and varied at 

different times and on different fubjeCts. The obferver 

at the microfcope found no difficulty in determining, 

from the appearance of the cornea, whether the eye 

was fixed on the remote or the near objedt. 

“ From thefe different experiments Mr Home con- 

fiders the following fadts to have been afeertained : 

“ 1. That the eye has a power of adjuiiing itfelf to 

different diflances when deprived of the cryftailine lens; 

and therefore the fibrous and laminated ftrudlure of that 

lens is not intended to alter its form, but to prevent re- 

fle&ior.s in the pafiage of the rays through the furfaces 

of media of different denfities, and to corredl fpherical 

aberration. 

“ 2 That the cornea is made up of laminae ; that it is 

elaftic, and when ftretched is capable of being elonga¬ 

ted 1-1 ith part of ins diameter, contracting to its for¬ 

mer length immediately upon being left to itfelf. 

“ 3. That the tendons of the four ftraight mufcles of 

the eye are continued on to the edge of die cornea, and 

terminate, or are inferted, in its external laminre ; their 

gdion will therefore extend to the edge of the cornea. 

44 4. That in changing the focus of the eye from fee¬ 

ing with parallel rays to a near di lance, there is a vi- Vificn 

fible alteration produced in the figure of the cornea, 

rendering it more convex ; and when the eye is again ; 

adapted to parallel rays, the alteration by which the 

cornea is brought back to its former {bate is equally vi¬ 
fible” 1 

Mr Home made many other experiments with a view 
to throw light upon this curious fnbjedl ; and the refult 

of the whole appears to be, that the adjustment of the 

eye is produced by three different changes in that or¬ 

gan ; an increafe of curvature in the cornea, an elonga¬ 

tion of the axis of vifion, and a motion of the cryftal- 

14ne lens. Thefe changes, in a great meafure, depend 

upon the contraction of the four flraight mufcles of the 

eye. Mr Ramfden, from computations grounded on 

the principles of optics and general ftate of the facts, 

eftimates that the increafe of curvature of the cornea 

may be capable of producing one-third of the effed:, 

and that the change of place of the lens, and elonga¬ 

tion of the axis of vifion, fufficiently account for the 

other two-thirds of the quantity of adjuftment neccffary 
to make up the whole. 

VITALITY, the power of fubfifting in life, which 
the fafhionahle philofophers of the French and German 

fchools attribute to chetnijbry. For a confutation of 

their abfurd and impious jargon on this fubjeCt, we re¬ 

fer our readers, with fome degree of confidence, to the 

articles Physiology (Encycl.), and Animal Substan¬ 

ces (SuppL) 

VIVERRA (fee Encycl,) A new foecies of this 

genus of animals was discovered by Vaillant during Ins 

laft travels in Africa; at leaft he ranks under the gene¬ 

ric name Fiverr(j> the animal of which he gives the fol¬ 

lowing defeription. Its body was of the fize of that 

of a kitten fix months old : it had a very large nofe, 

the upper jaw exceeding the lower near two-thirds of 

an inch in length, and forininga fort of moveable fnout 

refembling that of the coats of Guiana. The fore fett 

were armed with four large claws, very fharp and cur¬ 

ved ; the hind ones have each five, but they are fhort 

and blunt. All the fur on the upper part of the body 

is marked with crofs bands of a deep brown colour, on 

a ground of light brown with which many white hairs 

arc intermixed. The lower part of the body and in- 

iides of the legs are of a reddifh white. The tail, which 

is very flefhy, and more than two thirds longer than the 

body, is black at the tip, and the reft brown, intermix¬ 
ed with white hairs. 

This animal employs its fore p3ws to dig very deep 

holes in the earth, in which it remains concealed during 

the day, not goingout till fun-fet in queft of food. 

The Hottentots who accompanied our traveller call¬ 

ed it muys-hrmd (a moiiOr dog) ; a general name among 

the inhabitants of the Cape for all the fmaller carnivo¬ 
rous quadrupeds 

VIVES (Ludovicus), the contemporary and friend 
of Erafmus, was a native of Valentia in Spain. Though 

well trained in all the fubtleties of the fcliolaftic philolo- 

phy at Paris, lie had the good fenfe to difeover its futi¬ 

lity, and diligently applied liimfelf to more ufeful {In¬ 

dies. At Louvain lie undertook the office of a precep¬ 

tor, and exerted liimfelf with great ability and fuccefs 

in correcting burbarifm, chaftifing the corrupters of 

learning, and reviving a tafte for true fcience and ele¬ 

gant letters. Erafmus, with whom he lived upon the 

5 D 2 footing 
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Vlves, footing of intimate friendfhip, fpeaking of Vives when 

Ultrama- wag oljy. 26 years Qf age, fays, that there was no 

part of philofoohy in whieh he did not excel; and that 

he had made filch proficiency in learning, and in the 

arts of fpeaking and writing, that he fearcely knew his 

equal. He wrote a commentary upon Augu'tine’s trea- 

tife De Civitate Deit which difcovers an extenfive ac¬ 

quaintance witli ancient philofophy. Henry VIIL of 

England, to whom lie dedicated this work, was fo plea- 

ltd with it, that tie invited the author to his court, and 

made him preceptor to his daughter Mary. Though 

he difeharged his office with great fidelity, yet in con- 

fequenee of his oppolition to the king’s divorce, he fell 

under his difpleafure; and it was not without difficulty 

that he efcaped to Bruges, where he devoted the re¬ 

mainder of his days to fludy. He died in the year 

1937, or> according to Thuanus, in 1541. With E- 

rafmus and Buddaeus he formed a triumvirate of litera¬ 

ture which did honour to the age. He wrote De Pri- 

in a Philojophia, “ O11 the Firft Philofophy ;” De Ex¬ 

planation EJfentiarum, 4‘ On the Explanation of EfTen- 

ces De Cenfura Veri, “ On the Ted of Truth 

JJe Iniiiis, Sedit, et Laudibus Philofophia, u On tlie O- 

rigin, Se6ts, and Praifes of Philofophy and De-Cor- 

ruptis Artibus et Tradendis DifcipHnis, “ On the Cor¬ 

ruption of Seience, and on PMueation.” Thefe wri¬ 

tings, of which the two lad are the mod valuable, dif- 

eover great flrength of judgment, an extenfive know¬ 

ledge of philofophy, much enlargement of eoneeption, 

uncommon fagacity in dete&ing the errors of ancient 

and modern philpfophers, particularly of Ariftotle and 

his followers, and, in fine, a mind capable of attempt¬ 

ing things beyond the dandard of the age in which he 

lived. JTo all this he added great perfpicuity and ele¬ 

gance of dyle, not unworthy of the friendof Erafmus. 

ULTRAMARINE is a very fine blue powder, al- 

mod of the colour of the corn-flower or blue-bottle, 

which has this uncommon property, that, when expo- 

fed to the air or a moderate heat, it neither fades nor 

heeomes tarnifhed. On this account it is ufed in paint¬ 

ing; but it was employed formerly for that purpofe 

much more than at prefent, as fmalt, a far cheaper ar¬ 

ticle, was not then known. (See Cobalt, in this 

SuppL) Ultramarine is made of the bine parts of the 

lapis lazuli, by feparating them as much as poffible from 

the other coloured partieles with which they are mixed, 

and reducing them to a fine po vder. The real lapis 

lazuli is found in the mountains of that part of Tartary 

called Bucliaria, whieh extends eadwards from the Caf- 

pian fea, and particularly at Kalab and Budukfchu. It 

is fent thence to the Ead Indies, and from the Ead 

Indies to Europe. Good ultramarine mud be of a 

beautiful dark colour, and free from fand as*well as every 

other mixture. It rnuft unite readily with oil; it mud 

not become tarnifhed on a red-hot tile or plate of iron, 

and it ought to diffolvc in ftrong acida, almod like the 

zeolite, without caufing an effervefesnee. In the year 

1 763, an ounce of it at Paris cod four pounds derling, 

and an ounce of cendre d'uutremer> which is the refufe, 

two pounds. The bafis of this colour was long fuf- 

pe£ted to be copper, but the experiments of Margraff 

ihe>ved that it was iron, in fome unknown date of coru- 

bination. New light has been throvvn on this fubjeft 

by Morveau, who has difeovered that felenite loaded 

with iron, when decomposed by carbonaceous matter, 

yields a blue fulphuret of iron of equal permanency with 
the true ultramarine. 

At prefent, fmalt of a good colour is often purchafed 

at a dear rate and fubdituted for ultramarine ; and it is 

found that the colour of this preparation of cobalt is 

more durable in the fire than even that of the lapis la¬ 

zuli. For the analyfis of lapis lazuli, fee Mineralo¬ 

gy, n° 69. SuppL 

UNICORN, the feriptural name of an animal, 

which was undoubtedly the one horned rhinoceros. 

Aridotle, however, deferibes a unicorn of a different 

kind; and, from his defeription, feems to have been de¬ 

rived the idea of that figure, which is one of the fup- 

porters of the royal arms of Great Britain, and is ge¬ 

nerally fup po fed to reprefent a fictitious animal, or 

creature of the imagination. But this fuppofition, if 

not groundlefs, feems to be carried by mueh too far. 

Under the word Unicorn (Encycl.) we have recorded 

the tedimony of Sparman and Labo, to the exillence 

of a unicorn ffiaped like a beautiful horfe ; and their 

tedimony has lately been drongly corroborated by Mr 

Barrow, (a) a man of unquestionable veracity, who 

held a high office under government when the Cape of 

Good Hope was in the poffefiion of the Euglifh. He 

actually faw figures of the unicorn, fuch as deferibed 

by Labo, drawn with thofe of the elephants and other 

animals on the fmooth roeks in the interior of the 

country ; and he very naturally infers- that lueh figures 

would not have been conceived by favages, who had 

not feen the living animal. The Bofhmen or Bojef- 

mans, were furprifed at his expreffing any doubt of its 

exidence ; and the Dutch colonids take it for granted 

that fuch an animal is to be found beyond the limits 

of the colony. Some of the Bojefmans feemed ready 

to undertake an expedition to the north fide of the 

great range of mountains, and fora proper reward to 

bring to the author a real unieorn; but what prevent¬ 

ed the expedition we are not told. It may be per¬ 

formed, and is furely as well worthy of the amateurs 

of natural hiftory as a journey into the heart of Africa 

in queft of birds, flowers, or ierpents. Till very lately 

the Mammoth (fee Encycl.) was confoundedwith the 

elephant, and drange inferences were thence drawn 

refpe£ting the change of the poles of the earth. But 

now ( 1 802 ) the fkeleton of 11 Mammoth is exhibiting in 

London, whence it appears that the two animals, 

though nearly the fame fize, are quite dJftinft, and 

that the one may have lived in countries, where the 

bones of the mammoth are indeed generally found, 

of fuch a temperature, that the elephant could not 

exid in them five months. Now, indeed, the mam¬ 

moth feems to be extinct, and fo may .the unicorn be 5. 

but it appears unequeitionable that both have onee 

ex died ; and it is probable that the latter flill exifts. 

VORTICES of Des Carte3 are now juflly exploded ; 

but being the fi&ion of a very fuperior mind, they are 

frill an obje& of curiofity, as being the foundation o£ 

a great philofophical romance. According to the au¬ 

thor of that romance, the whole oBinfinite fpace was' 

_ full? 

Unicorn, 
Vortices, 

(a) See his Travels into the Interior of Southern Africa, in the years 1797, 1798.. 
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Vortices. full of matter ; for with him matter and extenfion were 

the fame, and consequently there could be no void. 

This immenfity of matter he fuppofed to be divided in¬ 

to an infinite number of very fin all cubes ; all of which, 

being whirled about upon their own centres, neceflarily 

gave ocrafion to the prodnflion of two different elements. 

The firfl confided of thofe angular p:irts which, ha¬ 

ving been neceffmly rubbed off, *md grinded yet (mailer 

by their mutual fri&ion, con If'tilted the moil fubtie 

and moveable part of matter. The fecond confided of 

thofe. little globules that were formed by the rubbing 

off of the fird. The interftices betwixt tliefc globules 

of the fecond element were filled up by the particles of 

the fird. But in the infinite collifions, which mud oc¬ 

cur in an infinite fpace filled with matter, and all in rno- 

* tion, it mud neceffirily happen that many of the g«n. 

buies of the fecond element fhotiM he broken and grind- 

cd down into the fird. The quantity of the fird ele¬ 

ment having thus been Increafed btvond what was fuf- 

feient to fill up the interdices of the fecond, it mud, 

in many places, have been heaped up together, without 

any mixture of the fecond along with it. Such, ac¬ 

cording to Des Cart as, was the original divifion of mat¬ 

ter. Upon this infinitude of matter thus divided a 

certain quantity of motion was originally impreffed by 

the Creator of all things, and the laws of motion were 

fo adjufted as always to preserve the fame quantity in 

it, without increafe, and without diminution. What¬ 

ever motion was lod by one part of matter, was com¬ 

municated to fome Other ; and whatever was acquired 

by one part of matter, was derived from fome other: 

and thus, through an eternal revolution from red to 

motion, and from motion to red, in every part of the 

univeife. the quantity of motion in the whole was al¬ 
ways the fame. 

But as there was no vo‘d, no one p3rt of matter could 

be moved without thruding fome other out of its p'ace, 

nor that without thruding fome other, and fo on. To 

avoid, therefore, an infinite progrtfs, he fuppofed that 

the matter which any body pufhed before it rolled im¬ 

mediately backwards to fnpply the place of that matter 

which flowed in behind it; as wc may obferve in the 

fwimming of a fifli, that the water which it pufhes be¬ 

fore it immediately rolls backwards to fnpply the place 

of what flows in behind it, nnd thus forms a fmall circle 

or vortex round the body of the fifh. It was in the 

fame manner that the motion originally inrpicfled hy 

the Creator upon the infinitude of matter neceflarily 

produced in it an Infinity of greater and finaller vor¬ 

tices, or circular dreams : and the law of motion being 

fo adjulted as always to preferve the fame quantity of 

motion in the univerfe, thofe vortices either continued 

tor ever, or by their diflblution gave birth to others of 

the fame kind. There was thus at all times an infinite 

number of greater and fmaller vortices, or circular 

ftrearas, revolving in the univerfe. 

But whatever moves in a circle is condantly endea¬ 

vouring to fly off from the centre of its revolution. For 

the natural motion-of all bodies is in a itraight line. All 

the particles of matter therefore, in each of thofe greater 

vortices, were continually prefifing from the centre to the 

circumference, with more or Jefs force, according to the 

different degrees of their bulk and folidity. The larger 

and more folid globules of the fecond element forced 

themfelves upwarda to the circumference, while the 
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fmaller, more yielding, and more a&ive particles of the Vortice* 

firfi, which could flow even through the interlaces of -^- 

the fecond, were forced downwards to the centre. They 

were forced downwards to the centre notwithfl indfng 

their natural tendency was upwards to the circum¬ 

ference; for the True reafon tint a piece of wood, when 

plunged in water, is forced upwards to the furface, not¬ 

withstanding its natural tendency is downwards to the 

bottom ; necaufe its tendency downwards is lefs ldrong 

tnan that of the particles of water, which, therefore, if 

one may fay fo, prefs in before it, and thus force it up¬ 

wards. But there being a greater miautity of the (lift 

element than want was licceflaiv to h i up the inter- 

ftices of the fecond, it was neceTandy accumulated in 

the centre of each of thefe great circular dreams, and 

formed there the fiery and a&ive fubflance of the fun. 

For, according to that phildfopher, the fohr fyftems 

werty ufinite in number, each fixed liar being the centre 
of one ; and he is among the firlt of the moderns who 

tons took awav fhc boundaries ot the univetfe : even 

Copernicus and Kepler, themfelvts, have confined it 
within what they fuppofed the vault of the firmament. 

The centre of each vortex being thus occupied by 

the mold a&ive and moveable parUof matter, there was 

neceflarily among tnem a more violent agitation than in 

any other part of the vortex, arid this violent agitation 

of the centre cheriftied and fupported the movement of 

the whole. But among the particles of the firfl ele¬ 

ment, which fill up the iiiterfliees of the fecond, there 

arc many, which, From the preflure of the globules on 

all Tides of them, neceflarily receive an angular form, 

and thus conftitute a third element of particles lefs fit 

for motion than thofe of the other two. As the par¬ 

ticles, however, of this third element were formed in 

the interflices of the fecond, they are neceflarily fmaller 

than thofe of the fecond, and are therefore, along with 

thofe of the firfl:, ivged down cowards the centre, where, 

when a number of them happen to take hold of one an¬ 

other, they form filch fpots upon the furface of the ac¬ 

cumulated particles of the firfl element, as are often dif- 

covered by telefcopes upon the face of that fun which 

enlightens and animates our particular fyftem. Thofe 

fpots are often broken and difpelled by the violent agi¬ 

tation of the particles of the firfl dement, as has hitherto 

happily been the calc with thofe which have fuccefiively 

been formed upon the face of our fun. Sometimes, 

however, they encrufl the whole furface of that fire 

which is accumulated in the centre ; and the communi¬ 

cation betwixt the molt afffve and the moil inert parts 

of the vortex being thus interrupted, the rapidity of its 

motion immediately begins to languish, and can no 

longer defend it from being Aval lowed up and carried 

away by the fuperior violence of fome other like cir- 

cular ft ream ; and, in this manner, what was once a fun 

becomes a planet. Thus the time was, according to 

the fyftem, when the moon was a body of the fame 

kind with the fun, the fiery centre of a circular ftream 

of ether, which flowed continually round her ; but her 

face having been crufted overby a congeries of angular 

particles, the motion of thi$ circular ftream began to 
languifh, and could no longer defend itfelf from being 

abforbed by the more violent vortex of the earth, which 

wa3 then, too, a fun, and which chanced to be placed 

iri its neighbourhood. The moon therefore became a 

planet, and revolved round the earth. In procefs of 

time?, 
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Vortices time, the fame fortune, which had thus befallen the 
Uralian. moon) befel alfo the earth; its face was cnerufted by a 

grofs and ina&ive fubftance ; the motion of its vortex 

began to languifh, and it was abforbed by the greater 

vortex of the fan : but though the vortex of the earth 

had thus become languid, it (till had force enough to 

occafion both the diurnal revolution of the earth, and 

the monthly motion of the moon. For a imall circular 

flream may eafily be conceived as flowing round the 

body of the earth, at the fame time that it is carried 

along by that great ocean of ether which is continually 

revolving round the fun ; in the fame manner as, in a 

great whirpool of water, one may often fee feveral fmalt 

whirpools, which revolve round centres of their own, and 

at the fame time are carried round the centre of the great 

one. Such was the caufe of the original formation 

and confeauent motions of the planetary fyftem. When 

,a folid body is turned round its centre, thofe parts of 

it which are neared, and thofe which are remote!! from 

the centre, complete their revolutions in one and the 

fame time. But it is othervvife with the revolutions of 

a fluid : the parts of it which are neared: the centre 

complete their revolutions in a fhorter time than thofe ' 

which are remoter. The planets, therefore, all float¬ 

ing in that immenfe tide of aether which is continually 

fetting in from wed to eafl round the body of the fun, 

complete their revolutions in a longer or a fhorter time, 

according to their nearnefs or diflance from him. 

This bold fydem was eminently fitted to captivate 

the imagination ; and though fraught with contradic¬ 

tions and impofiibilitiea, attempts have been made to re¬ 

vive it, even in this country, under different names. All 

thofe fydems which reprefent the motions of the hea¬ 

venly bodies as being the effe£l of the phyfical agency 

of aethers, of air, of fire, and of light, of which the 

univerfe is conceived to be full, labour under the fame 

difficulties with the Cartefian hypothefis ; and very few 

of them, if any, are fo neatly put together. It is fure- 

ly fufficient, however, to demolifh this goodly fabric, 

barely to aflc how an abfolute infinity of matter can be 

divided into cubes, or any thing elfe ? how there can 

poffibly be interfaces in a perfect plenum ? or how in 

fuch a plenum any portion of matter can be thrufl from 
its place ? 

URALIAN Cossacs, a people that inhabit the 

Ruffian province of Orenburg in Aha, on the fouth 

fide of the river Ural. Thefe Coffacs are defeended 

from thofe of the Don : they are a very valiant race. 

They profefs the Greek religion ; but there is a kind 

of difienters from the eflablifhed religion, whom the 

Ruffians called Rejkolniki, or Separative, and who flyle 

themfelves Staroverjki, or Old Believers. They confii- 

der the fervice of the eflablifhed church as profane and 

lacriiegious, and have their own priefts and ceremonies. 

The Uralian Coffacs are all enthufiafts for the ancient 

ritual, and prize their beards almoft equal to their lives. 

A Ruffian officer having ordered a number of CofTac 

recruits to be publicly fhaved in the town of Yaitfk, in 

177 r, this wanton infult excited an infurredion, which 

v was fuppreffed for a time ; but, in 1773, that daring 

impoftor, Pugatchef, having affumed the name and per- 

fon of Peter III. appeared among them, and taking 

advantage of this circumftance, and of their religious 

prejudices, roufed them once more into open rebellion. 

I his being at laft efte£luaily fuppreffed by the defeat 
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and execution of the impoftor (See Suworow’, SuppL), 

in order to extinguifh all remembrance of this rebellion, 

the river Yaik was called Ural; the Yaik Coffacs were 

denominated Uralian Cojfacs ; and the town of Yaitfk, 

Uraljk. The Uralian Coffacs enjoy the right of fifil¬ 

ing on the coafl of the Cafpian Sea, for 47 miles on 

each fide of the river Ural. Their principal fifhery is 

for ilurgeons and beluga, whofe roe fupplies large quan¬ 

tities of caviare ; and the fifh, which are chiefly falted 

and dried, afford a confiderable article of confumption 

in the Ruffian empire. In confequence of thefe fifheries# 
thefe Co^acs are very rich. 

URBINO, a town of Italy, in the territory of the 

Pope, and capital of the duchy of Urbino, with an old 

citadel, an archbifhop’s fee, and a handfome palace, 

where the dukes formerly rehded. The houfes are 

well built, and great quantities of fine earthen ware are 

made here. It is feated on a mountain, between the 

rivers Metro and Foglia, 18 miles fouth of Rimini, 58 

eafl of Florence, and 120 north-eaftof Rome. E. Lon. 
1 2. 40. N. lat. 43. 46. 

Urbino, a duchy of Italy, in the territory of the 

church, bounded on the north by the gulph of Venice; 

on the fouth, by Perugino and Umbria; 011 the eafl, 

'by the marquifate of Ancona ; and on the weft, by 

Tufcany and Romagna It is about 55 miles in length, 

and 45 in breadth. Here is great plenty of game and 

fifh ; but the air is not very wholefome, nor is the foil 
fertile. Urbino is the capital. 

URCEOLA, a lately difeovered genus of the pen- 

tandria clafs, and monogynia order of plants, ranking 

immediately after Tabern^: Montana (fee EncycL), 

and confequently belonging to the 30th natural order 

or clafs called Contorta by L’nnteus in his natural me¬ 

thod of arrangement. One of the qualities of the plants 
of this order is their yielding, on being cut, a juice 

which is generally milky, and for the molt part deemed 

of a poifonous nature. The genus is thus chara&erifed 

by Dr Roxburgh : Calyx beneath five-toothed ; corol 

one petaled, pitcher fhaped, with its contracted mouth 

five-toothed ; nectary entire, furrouuding the germs; 

follicles two, round, drupacious ; feeds numerous, im- 

merfed in pulp. There is but one known fpecies, which 

is thus deferibed by the fame eminent botanift ; 

Ur.ceola elastica : Shrubby, twining, leaves op- 

polite, oblong, panicles terminal, is a native of Sumatra, 

Prince of Wales’s Ifland, Scc. Malay countries. Stem 

woody, climbing over trees,’ Scc. to a very great extent, 

young (hoots twining, and a little hairy, bark of the 

old woody parts thick, dark coloured, considerably un¬ 

even, a little fcabrous, on which are found feveral fpecies 

of mofs, particularly large patches of lichen ; the wood 

is white, light, and porous. Leaves oppofite, fhort- 

petioled, horizontal, ovate, oblong, pointed, entire, a 
little fcabrous, with a few fcattered white hairs on the 

under fide. Stipulns none. Panicles terminal, brachiate, 

very ramus. Fhnvers numerous, minute, of a dull 

greenilh colour, and hairy on the outfide. BraBs lan¬ 

ceolate, one at each divifion and fubdivifion of the pa¬ 

nicle. Calyx perianth, one-leaved, five toothed, perma¬ 

nent. Corol one petaled, pitcher-fhaped, hairy, mouth 

much contra&ed, five-toothed, divifions erect, acute, 

rieClary entire, cylindric, embracing the lower two- 

tliirds of the germs. Stamens, filaments five, very fhort 

from the bafe of the coiol. Anthers arrow*fhaped, con¬ 

verging, 
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TTrceoh. verging, bearing their pollen in two grooves on the in- 

fide, near the apex ; between thefe grooves and the in- 

fertions of the filaments they are covered with white 

foft hairs. Pifily germs two ; above the nectary they 

are very hairy round the margins of their truncated 

tops. Style fingle, fhorter than the ftamens. Stigma 

ovate, with a circular band, dividing it into two por¬ 

tions of different colouis. Per, Follicles two, round, 

lata ally ccmpreffed into the (hape of a turnip, wrink¬ 

led, leathery, about three inches in their greattft diame¬ 

ters—one celled, two valved Seeds very numerous, re- 

niform, immeited in firm flefhy pulp. 
See Plate XLVII. where hg. 1. is a branchlet in 

flower of the natural fize. 2. A flower magnified. 3. 

The fame laid open, which expofes to view the fituation 

of the flame ns inferted into the bottom of the corol, 

the neclarinm furroundirg the lower half of the two 

germ0, their upper h:df with hairy margins, the flyle 

and ovate party coloured ; fligma appearing above the 

neclary. 4. Outfide of one of the damens ; and, 5. 

* Infide of the fame, both much magnified. 6. The 

ne&arium laid open, expofing to view the whole of the 

piilil. 7. The two feed veflels ^called by Linnaeus^/ /- 

iicfes), natural fize ; half of one of them is removed, to 

fhew the feed immerfed in pulp. A portion thereof is 

alfo cut away, which more clearly fhews the fituation 

and fhape cf the feed. 
From wounds made in the bark of this plant there 

oozes a milky fluid, which on expofure to the open air 

feparates into an elallic coaguhim, and watery liquid 

apparently of no ufe, after the ieparation takes place. 

This co3gulum is not only like the American caout¬ 

chouc or Indian rubber, but poflefies the fame proper¬ 

ties ; for which, fee Caoutchouc, both in the Encycl. 

and Sup pi. 
The chemical properties of this vegetable milk, while 

frefli, were found by Mr Howifon, late furgeon on 

Prince of Wales’s Ifland, furprifingly to refemble thofe 

of animal milk. From its decompofition, in confe- 

quence of fpontaneous fermentation, or by the addition 

of acids, a ieparation takes place between its cateous 

and ferous parts, both of which are very fimilar to thofe 

produced by the fame proceffes from animal milk. An 

oily or butyrou3 matttr is alfo one of its component 

parts, which appears upon the furface of the gum fo Urinary, 

foon as the latter has attained its folid form. He en- ^rt*ca‘ 

deavoured to form an extrabl of this milk fo as to ap- ~ 

proach to the confidence of new butter, by which lie 

hoped to retard its fermentative flage, without depri¬ 

ving it of its ufcful qualities ; but as he had no appa¬ 

ratus for diddling, the furface of the milk, that was ex- 

pofed to the air, infiantly formed into a folid coat, by 

which the evaporation was in a great degree prevented. 

He, however, learned, by collecting the thickened milk 

from the infide of the coats, and depofiting it in a jelly 

pot, that, if excluded from the air, it might be prefer- 

ved in this date for a confiderable length of time ; and 

even without any preparation be kept in bottles, toler¬ 

ably good, upwards of twelve months. 

URINARY, concretions. See Animal Subs tan- 

css, Suppl. 

URTICA. See Encycl. where it is obferved that 

the common nettle, though it has a place in the materia 

medica, is now very little ufed. It has lately been re¬ 

commended, however, by Zannetini, a phyiician who 

attended the French army in Italy, as a good fubditute 

in fevers for cinchona. The fuccefs of feme experi¬ 

ments, which he made with it in tertian and quartain 

malignant fevers, furpaded, he fays, his mod fanguine 

expectation. The nettle often produces a fpeedier ef¬ 

fect than bark; for it heats in a great degree, and when 

the dofe is pretty flrong, occaiions a lethargic fleep. 

The dofe mud never exceed a dram, and is given in 

wine two or three times in the courfe of 24 hours. 

Zannetini found this medicine of great fervice to guard 

againd that total exhaudion which forms the principal 

character of malignant fevers ; and he recommends a 

flight infulion of it in wine as an excellent prelervative 

for thofe who refide in marfhy and infalubi ious didri&s. 

In employing the nettle in fever, Zannetini gives the 

fame caution as ought to be obferved ih regard to cin¬ 

chona, that is, that it mud not be employed where there 

is an inclination to indammation, or where a continued 

fever, arifingfrom obltrudions, exids. This difeovery 

is not unworthy the attention of phylicians, and de- 

ferves at lead to be farther invedigated, as a great deal 

would be faved if cinchona could be entirely difpenfedi 

with. 

w. 
WALES, New South, is a country which mud be 

interelling on account of the fingular colony 

which was fettled there in the year 1788. Under the 

title New Holland (Encycl.) fome account has been 

given of that fettlement, as well as of the climate and 

the foil about Port Jackfon ; but it will probably gra¬ 

tify the curiofity of our readers, if we give a fhort hi- 

itory of thofe European fettlers, of whom it i$ to be 

hoped that they carried not with them, to that did ant vVals*.- 

fhore, —v—- 

“ Minds not to be changed by time or place.” 

This hiftory we fhall take from the accurate Account 

of the Englijh Colony in New South Wales, by David 

Collins, Efq; who went out with Governor Phillip, and 

continued to execute the offices of Judge-advocate and 
Secretary 
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Wales* Secretary till the clofe of the year 1796 ; and we fliail 

v~n begin our narrative from the difemburkation of the firft 

colonifls, when his Majefly’s commiflion to the gover¬ 

nor, and the letters patent, eftablifhing courts of crimi¬ 

nal and civil judicature in the territory, were read. 

The criminal court was conftituted a court of record, 

and was to con fill of the judge advocate and fuch fix 

officers of the fea and land fervice as the governor fball, 

by preceot iffued under his hand and feal, require to af- 

fcmble for that purpofe This court has power to in¬ 

quire of, hear, determine, and punifh all treafons, mif- 

prifions of treafons, murders, felonies, forgeries, perju¬ 

ries, trefpaiTes, and other crimes whatfoever that may 

be committed in the colony ; the punifhment for fuch 

offences to be inflidled according to the laws of Eng¬ 

land as lieai ly as may be, confidering and allowing for 

the circumftances and fituation of the fetdement, and its 

inhabitants. The charge againft any offender is to be 

reduced into writing, and exhibited by the judge-advo¬ 

cate : witneffes are to be examined upon oath, as well 

for as again!! the prifoner ; and the court is to adjudge 

whether he is guilty or not guilty by the opinion of the 

major pait of the court. If guilty, and the offence is 

capital, they are to pronounce judgment of death, in 

like manner as it the prifoner had been convidled by the 

verdict of a jury in England, or of fuch corporal pu- 

nifhment as the court, or of the major part of it, ihall 

deem meet. And in £afes not capital, they are to ad¬ 

judge fuch corporal pbinifhment as the majority of the 

court {hall determine. But no offender is to fuffer 

death nnlefs five members of the court {hall concur in 

adjudging him to be guilty, until the proceedings (hall 

have been tranfmitted to England, and the king’s plea- 

fure fignified thereupon. The provotl-marfhall is to 

caufe the judgement of the coin t to be executed accord¬ 

ing to the governor’s warrant under his hand and feal. 

Befide this court for the trial of criminal offenders, 

there is a civil court, confiding of the judge advocate 

and two inhabitants of the fettlement, who are to be 

appointed by the governor; which court has full power 

to hear and determine in a fummary way all pleas of 

lands, houfes, debts, contracts, and all perfoinl pleas 
whatfoever. 

From this couit, on either party, plaintiff or defen¬ 

dant, finding himfelf or themfelves aggrieved by the 

judgment or decree, an appeal lies to the governor, and 

from him, where the dtbt or thing in demand fhall ex¬ 

ceed the value of I.. 300, to the king in council. 

A vice-admiralty couit was alfo appointed, for the 

trial of offences on the high Teas; and the governor, 

lieutenant-governor, and judge-advocate, were by patent 

made juftices of the peace, with a power in the gover¬ 
nor to appoint other juftices- 

The fituation which Governor Phillip had fele&ed 

for his refidcnce, and for the principal fettlement, was 

the eafl fide of a cove in Port Jackfon, which he called 

Sydney Cove. Its latitude was found to be 3 $2' 30" 

fouth, and its longitude 152° 19' 30"' eaft. This fitua¬ 

tion was chofen without due examination ; for* it foon 

appeared that the head or upper part of the cove wore 

a much more favourable appearance than the ground 

immediately about the fettlement. From the natives, 

the new fettlers met no oppofition : during the lirfl fix 
weeks they received only one viilt from them, two men 

trolling one evening into the camp, and remaining in 

it for about half an hour. They appeared to admire 
whatever they faw ; and after receiving a hatchet (of —^ 

the ufeof which the eldeff inftantly and curiouffy ihew- 

ed his knowledge, by turning up his foot and (happen¬ 

ing a piece of wood on the foie with the hatchet) took 

their leave, apparently well pleafed with their reception. 

The fifhing boats alfo frequently reported their having 

been vifited by many of thefe people when hauling the 

feine ; at which labour they often affifted. with cheer - 

fulnefs, and in return were generall rewarded with a 
part of the fiffi taken. 

The firit labour in which the convidb were employ¬ 

ed was that of building huts; and for this purpofe it 

was found necefiary to divide them into gangs, and to 

appoint an overfeer to each, who fhould lee that the 

proper quantity of work was performed. Tile provi- 

fions were diftributed by a weekly ration, and to each 

man were allowed yib. of bilcuit, ilb. of flour, 71b. of 

beef or qlb. of pork, 3 pints of peafe, and 6 ounces of 

butter. To the female convicts two thirds of this ra¬ 

tion were allowed. This was the full ration, which, in. 

many in (lances, it became neccflary to reduce; and 

once, in confequence of the delay of tranfports with a 

fupply, the convi&s were put on an allowance of which 
flelh meat conftituted no part. 

The temporary huts in which the colopifts lived, for 

fome time after their arrival, were formed principally of 

the cabbage-tree. With this the fides and ends w£re 

filled ; the pofts and plates being made of the pine ; 

and the whole wa3 plaffered with clay. The roofs were 

generally thatched with the grafs of the gumruffi; 

though fome were covered with clay ; but feveial of 

thefe failed, the weight of the chy and rain foon de- 

iiroying them. In a ihort time they applied themfelves 

to the burning of bricks ; by which tin* habitations 

foon became much more lading and comfortable. The 

progreis of the colony, however, towards that degree 

of convenience which was within its reach, was greatly 

impeded by the incoriigible vices of thofe wiio "princi¬ 

pally compofed it. Drunken net’s, theft, robbery, and 

unconquerable lazineU, continued to mark the charac¬ 

ter of the great body of the convifts. Though to ffy 

from the colony, and venture into the interior of the 

country, was inevitable death in the form of famine or 

of murder, yet iuch was the invincible antipathy to la¬ 

bour mauifelled by fome of thofe people, that they often 

fled to the woods, from which they feldom returned ; 

fome dying of hunger, and fome being facrificed by the 

natives. Difinclir.ation to labour produced here, as elfe- 
wliere. its natural effed—robbery. 

In the month of May 178b, a lad of 17 years of age 

was tried, convided, and executed, for breaking open a 

tent belonging to one of the tranfport fhips ; feveial 

others were taken into cuftody in that month foi various 

thefts and burglaries, and two were afterward tried and 

executed. One of thefe had abfeonded, and lived in the 

woods for 19 days, fubfifting by what he was able to 

procure by no&urnal depredations among the huts and 

Hock of individuals. Fiis vifits for this purpofe were 

fo frequent and daring, that it became abfolutely necef¬ 

iary to proclaim him an outlaw. By the negligence of 

one of thofe fellows who had been entrufled with the 

care of the cattle, the bull and four cows were loft: 

he left them in the fields, and returned to his hut to 

dine ; and in the mean time they either iirayed away or 

were 
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were driven off by the natives Five years elapfed be- 

J fore thefe cattle were difcovered wild, at a considerable 

diilance up the country, and greatly multiplied. 

The perpetration of crimes, chiefly theft and robbe¬ 

ry, had become fo prevalent before twenty months had 

paffed fince the colony was eftablifhed) that it was ne- 

ceffary to think of a fyflem of police. A plan was 

prefented to the governor by a convifi> which with foine 

improvements was adopted on the 8th of Angufl 1789* 

The following are the heads of the arrangement. 

The fettle men t was divided into four diftridls, over 

each of which was placed a watch confiding of three 

perfons, one principal and two fubordinate watchmen. 

Thefe being fele&ed from among thofe convi&s whofe 

conduct and character had been unexceptionable fince 

their landing, were veiled with authority to patrole at 

all hours in the night, to vifit fuch places as might be 

deemed requifite for the difeovery of any felony, tref- 

pafs or mifdemeanor, and to fecure for examination all 

perfons that might appear to be concerned therein ; for 

which purpofe they were diredled to enter anyfufpedled 

hut or dwelling, or to ufe any other means that might 

appear expedient. They were required to detain and 

give information to the ,neareft guardhoufe of any fol- 

dieror feaman who fliould be found draggling after the 

tattoo had been beat. They were to ufe their utmoft 

endeavours to trace out offenders on receiving accounts 

of any depredation ; and in addition to their night- 

duty, they were directed to take cognizance of fuch 

convidls as gamed, or fold or bartered their flops or 

provifions, and report them for punifhment. A return 

of all occurrences during the night was to be made to 

the judge-advocate ; and the military were required to 

furmfh the watch with any afiiitance they might be in 

need of, beyond what the civil power could give them. 

They were provided each with a fhort flaff, to diftm- 

gnifh them during the night, and to denote their office 

in the colony; and were inftrudled not to receive any 

flipulated encouragement or reward from any individual 

for the convidlion of offenders, but to expert that ne¬ 

gligence or mifeondudt in the execution of their trull 

would be punilhed with the utmoft rigour. It was to 

have been wifhed, fays Mr Collins, that a watch efla- 

blilhed for the prefervation of public and private pro¬ 

perty had been formed of free people, and that necef- 

iity had not compelled us, in lele&ing the firft members 

cf our little police, to appoint them from a body of 

men, in whofe eyes, it could not be denied, the proper¬ 

ty of individuals had never before been facred ^ But 

there was not any choice : The military had their line 

of duty marked out for them, and between them and 

the conviit there was no defcriptiori of people from 

whom overfeers or watchmen couid be provided. It 

might, however, be fuppofed. that among the convicts 

there mull be many who would feel a pride in being 

diilinguifhed from their fellows, and a pride that might 

give birth to a returning principle of hontfty. It was 

hoped that the convicls whom we had chofen were of 

this defeription ; fome effort had become neceffary to 

detecl the* various offenders who were prowling about 

with fecurity under cover of the night; and the con- 

vids who had any property were themfelves interefted 

in defeating fuch practices. They promised fidelity and 

diligence, fiom which the fcorn of their fellovv-priloners 

Should not induce them to fwerve, and began with a 

•Suppi.. Vol. II. Part II. 

confidence of fuccefs the duty which they had them* 
felves offered to undertake. 

A fpecies of dilturber now infefted the colony, againft 

which the vigilance of a police could not guard. Rats, 

in immenfe numbers, had attacked the provifion {lores, 

and could be counteraded only by removing the provi- 

fions from one ftore to another. When their ravages 

were firft difcovered, it was found that eight caffes of 

flour were already deftroyed by thefe vermin. Such of 

thefe animals as efcaped the dogs, which were fet upon 

them, flew to the gardens of individuals, where they rio¬ 

ted on the Indian corn that was growing, and did con¬ 
fiderable mifehief. 

Our author gives the moft melancholy account of the 

extreme fufferings of the early colonifts from want of 

provifions, and of the difeafes imported into the coun¬ 

try by newcomers, who had either caught them on the 

voyage or brought them from England The - fettlers 

on NqkiqlK’IJland, (fee Encycl.), to whicij New South 

Wales was a mother country, rnuft have been much 

more liable than that colony to fnffer fiom famine, had 

they not fometimes obtained a temporary fupply from a 

fotirce which was unknown at Sydney Cove. On a 

mountain in the ifland, to which had been given the 

name of Mount Pitt, they were fortunate enough to ob¬ 

tain, in an abundance almoft incredible, a fpecies of a- 

quatic birds, anfwering the defeription of .that known 

by the name of the pitjfin. Thefe birds came in from 

. the fea every evening, in clouds literally darkening the 

air, and defeending on Mount Pitt, depofited their eggs 

in deep holes made by themfelves in the ground, gene¬ 

rally quitting them in the morning, and returning to 

feek their iubfitlence in the fea. From two to three 

thoufand of thefe birds were often taken in a night. 

Their feeking their food in the ocean left no doubt of 

their own flefh partaking of the quality of that upon 

which they fed ; but to people circuinftanced as were 

the inhabitants on Norfolk Ifland, this ltffened not their 

importance ; and while any Mount Pitt birds (luch be¬ 

ing the name given them) were to be had, they were 
eageily fought. 

The firft fettlcr in New South Wales, who declared 

himftlf able to live oa the produce of his farm, without 

any affiftance from the (lores, was Janies Rufe ; who in 

April 1790 relinquifhed his claim to any farther fhare 

of the public provifion. As a reward, the governor 

immediately put him in poffeflion of an allotment of 30 

acres 

In the July of the fame year, the convi&s whofe 

terms .>f tranfportation had expired were now colledled, 

and by the authority of the governor informed, that 

fuch of them as wilhed to become fettlers in this coun¬ 

try fhould receive every encouragement ; that thofe 

who did not, were to labour for their provifions, ftipu- 

lating to work for 12 or 18 months certain ; and that 

in the way of fuch as preferred returning to England 

no obttacles would be thrown, provided they could pro* 

cuie paffages from the mailers of fuch {hips as might 

arrive ; but that they were not t-o expe& any affiftance 

on the part of government to that end. The with to 

return to their friends appeared to be the prevailing 

idea, a few only giving in their names a3 fettlers, and 

none engaging to work for a certain time. 

That the w.ifli to return home was ftrong.indeed, and 

paramount to all other feelings, was evinced in a very 

5 E melancholy 

Wa^s, 
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Wales. melancholy inftance fome time before. A convict, an 

’ elderly man, was found dead in the woods, near the fet- 

tlement; who, on being opened, it appeared, had died 

from want of nourifhment; and it was found that he 

was accifftomed to deny himfelf even what was abfo- 

lutely neceflary to his exiftence, abftaining froip his pro- 

vilions, and felling them for money, which he was re- 

ferving, and had fomewhere concealed, in order to pnr- 

ctiafe his paffage to England when his time fhould ter¬ 

minate ! 
Of fome convi&s whofe terms of tranfportation bad 

expired, the governor eftabllfhed a new fettlement in 

Auguft 1791, at a place which he called Profpefi Hilly 

about twenty miles diftant from Sydney Cove; and an¬ 

other refidence was formed at the Ponds within three 

or four miles of the former. This made the fourth 

fettlement in the colony, exclufively of that at Norfolk 

Ifland. 
About this time the governor received from England 

a public feal for the colony: on the obverfe of which 

were the king’s arms and royal titles; and on the re- 

verfe, emblematic figures fuited to the fituation of the 

people for whofe ufe it was defigned. The motto was 

«* Sic forth Etruria crevit ;y> and in the margin were 

the words “ Sigillum Nov. Camb. AuJIP A commif- 

fion alfo arrived, empowering him to remit abfolutely, 

or conditionally, the whole or any part of the term for 

which the felons fent to the colony might be tranfport- 

td. By this power he was enabled to beftow on fupe- 

rior honefty and induftry the moft valuable reward which, 

in fuch circumftances, they could receive. 

In addition to the calamities under which the fettle¬ 

ment had fo often laboured from being reduced to very 

(hort allowance of provifions, and the frequency of the 

ordinary difeafes which were to be expe&ed among a 

people fo fituated, a new malady of a very alarming 

nature was perceived about April 1792. Several con¬ 

victs were feized with infanity ; and as the major part 

of thofe who were vifited by this calamity were females, 

who, on account .of their fex, were not harafTed with 

bard labour, and who in general fhared largely of fuch 

little comforts as were to be procured in the fettlement, 

it was difficult to afiign a caufe for this diforder. It 

feems, however, to have been of fhort duration ; for we 

hear not of it again during the period that Mr Collins’s 

narrative comprehends. 

. About this time (1792) the colony had aflumed 

fomething of an eflablifhed form. Brick huts were in 

hand for the convi&s in room of the miferable hovels 

occupied,by many, which had been put up at their firft 

landing, and in room of others which, from having been 

ejre&ed on fuch ground as was then cleared, were now 

found to interfere with the dixe&ion of the flrtets which 

the governor was laying out. People were alfo em¬ 

ployed in cutting paling for fencing in their gardens. 

At a place called Paramatta, about 16 miles from Syd¬ 

ney Cove, fituated on a fmall river which runs into PoTt 

Jackfon, the people were employed, during the greateft 

part of the month of May, in getting in the maize and 

lowing wheat. A foundation for an hofpital was laid, 

a houfe built for the matter carpenter, and roofs pre- 

(a) Government paid for the paffage of each perfon 
for vi&ualling therm 

pared for the different huts either building or to be Wale*, 

built in future. v~—^ 

In December 1792, when Captain Phillip refigned 

the government, nearly five years from the foundation 

of the colony, there were in cultivation at the different 

fettlements 1429 acres, of which 417 belonged to fet- 

tiers; that is, 67 fettlers, for there was no more, cul¬ 

tivated nearly half as much ground as was cultivated by 

the public labour of all the convidls ; a flrikihg proof 

of the fuperior zeal and diligence with which men ex¬ 

ert themfelves when they have an intereft in their la¬ 

bour. Of free fettlers, whofe exertions promifed fo 

fairly to promote the interells of the colony, feveral ar¬ 

rived from England in January 1793, and fixed them¬ 

felves in a fituation which they called Liberty Plains. 

To one of thefe, Thomas Rofe, a farmer from Dorfet- 

fhire, and his family of a wife and four children, 120 

acres were allotted. The conditions under which thefe 

people agreed to fettle were, “ to have their paiTage 

provided by government (a) ; an affortment of tools 

and implements to be given to them out of the ftores * 

that they fhould be fupplied with two years provifions; 

that their lands fhould be granted free of expence ; the 

fervice of convi&s alfo to be affigned to them free of 

expence; and that thofe convi&s fhould be fupplied 

with two years rations and one year’s clothing.” 

Among the great difficulties with which this Infant 

eftablifhment had to ftruggle, not the lead was that of 

procuring cattle. Of thofe which were embarked in 

England and other places for the colony, a very fmall 

proportion only arrived ; for of 15 bulls and 119 cows, 

which had been embarked for Botany Bay, only 3 bulls 

and 28 cows were landed at the fettlement. It was not 

until the arrival of the Endeavour, Captain Bampton, 

in 1795, that the mode of conveying cattle to the co¬ 

lony without material lofs was dilcovered. In that 

veflel, out of 130 head which he embarked at Bombay, 

one cow only died on the paffage, and that too on the 

day before his arrival. 

The fcarcity of cattle naturally raifed their price. 

Even after this lad importation, an Englifh cow in calf 

fold for L.80. 

Notwithdanding the various obdacles which indudry 

had met in the cultivation of this fettlement, it yet 

made confiderable advances 5 for in October 1793, the 

value of land had fo rifen, that one fettler fold his al¬ 

lotment of 30 acrC3 for as many pounds; and one farm, 

with the houfe, &c. fold for L. 100. The value of 

ground, indeed, was confiderably enhanced by govern¬ 

ment agreeing to purchafe the redundance of the pro¬ 

duce ot the fettlers at fixed prices. Wheat properly 

dried and cleanfed was received from the fettlers at 

Sydney, by the commifTary, at to 8. per bnfhel. Some 

cultivators, however, had devifed another mode of dif- 

pofmg of dheir corn. One of them, whofe fituation 

was near Paramatta, having obtained a fmall dill from 

England, found it more advantageous to draw an ar¬ 

dent diabolical fpirit from his wheat, than to fend it to 

the ftores. From one bufhel of wheat he obtained 

nearly five quarts of fpirit, which he fold or paid in ex¬ 

change for labour, at the rate of five or fix.(hillings per 

__ quart. 

above ten years of age L. 8, 8s. and one (hilling per dayt 
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quart. A better ufe was made of grain by another 
fettler ; who, having a mill, ground it, and procured 
441b. of good flour, from a bufhel of wheat taken at 
591b. This flour he fold at 4d. per lb. 

By a return of the number of perfons in New South 
Wales and Norfolk Ifland in April 1794, it appeared 
that there were in all 4414, including women and chil¬ 
dren ; the annual expence of whom, to the mother- 
country, Mr Collins eflimates at L. 161,10!. Rapid 
ftrides, however, were at that time making towards in¬ 
dependence, if not towards an ability of repaying to 
England a part of what the fettlement had coll her. 
Already the colony lived on grain of its own growth, 
and an increafe of live (lock was become almoil certain. 
There were now 4665 acres of ground cleared for cul¬ 
tivation ; more than half of which had been effe&ed by 
thofe who had become fettlers in the courfe of fifteen 

months. 
To tliis fpirit of improvement fuch a check was given 

in September 1794, that not more than a third of go¬ 
vernment ground, and a fifth of ground belonging to 
individuals, was in cultivation in 1799. As this event has 
been mifrcprefented, we fufpeft pnrpofely, by feme of 
our journalifts, we fhall give the true account of it in 
the words of Mr Collins himfelf. 

«< The Francis fchooner (fays he)returned from Nor¬ 
folk, having been abfent about eight weeks and three 
days. From Mr King, who commanded in that ifland, 
we learned that his harveft had been prodigioufly pro- 
dudive. He had purchafed from the firft crops, which 
the fettlers had brought to market, upwards of 11,000 
bufhels of maize ; and bills for the amount were drawn 
by bim in favour of the refpe&ive fettlers; but requi¬ 
ring the faa&ion of the Lieutenant governor, they were 
now fent to Port Jackfon. Mr King had been partly 
induced to make this provifional kind of purchafe, un¬ 
der an idea, that the corn would be acceptable at Port- 
Jackfon, and alfo in compliance with the conditions on 
which the fettlers had received their refpedive allot¬ 
ments under the regulations of Governor Phillip; that 
is to fay, that their overplus grain fliould be purchafed 
at a fair market price. Being, however, well flocked 
with that article already, the Lieutenant governor did 
not think himfelf juftifiable in putting the crown to fo 
great an expence (nearly L.3000 Sterling), and de¬ 
clined accepting the bills.” This naturally excited 
fome difcontents in Norfolk Ifland, and one or two 
fettlers gave up their farms; but immediately on the 
arrival of Governor Hunter, he paid for the corn, and 
tranquillity was reftored to the ifland.” 

Though feveral quarrels had occurred between the 
natives and individuals among the colomfts, yet it was 
fuppofed that our people were in general the aggrefibrs. 
The governor had taken much pains to infpire the na¬ 
tives with confidence, and had in a great meafure fuc- 
ceeded. To theft they were naturally and irreiiftibly 
inclined: but, like other favages, they feemed uncon- 
fcious of the crime, and were feldprn deterred by detec¬ 
tion from mixing with the colonifls. At a fettlement 
which had early been formed at a river called the 
Hawkejhury (and at which, cultivation having gone on 
well, there was, in courfe, much grain to ftimulate to 
depredation), the natives affumed a more formidable 

appearance. 
“ At that fettlement (fays Mr Collins) an open war 
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feemed about this time to have commenced between the Wale*; 
natives and the fettlers; and word was received over- 
land, that two people were killed by them ; one a fet¬ 
tler of the name of Wilfon, and the other a freeman, 
one William Thorp, who had hired himfelf to this Wil¬ 
fon as a labourer. The natives appeared in large bo¬ 
dies, men, women, and children, provided with blankets 
and nets to carry off the corn, of which they appeared 
as fond as the natives who lived among us, and feemed 
determined to take it whenever and wherever they could 
meet with opportunities. In their attacks they con¬ 
duced themfelves with much art ; but where that fail¬ 
ed they had recourfe to force ; and on the lead appear¬ 
ance of refiftance made ufe of their fpears or clubs. To 
check at once, if pofiible, thefe dangerous depredators, 
Captain Paterfon direCed a party of the corps to be 
fent from Paramatta, with inflruCions to deftroy as ma¬ 
ny' as they could meet with of the wood tribe (Be-dia- 
gal) ; and, in the hope of ftriking terror, to ere& gib¬ 
bets in different places, whereon the bodies of all they 
might kill were to be hung. It was reported that fe¬ 
veral of thefe people were killed in confequence of this 
order; but none of their bodies being found (perhaps 
if any were killed they were carried off by their com¬ 
panions), the number could not be afcertained. Some 
prifoners, however, were taken, and fent to Sydney 5 
one man (apparently a cripple), five women, and fome 
children. One of the women, with a child at her bread, 
had been fhot through the fhoulder, and the fame (hot 
had wounded the babe. They were immediately placed 
in a hut near our hofpftal, and every care taken of them 
that humanity fuggefled. The man was faid, in Head 
of being a cripple, to have been very aCive about the 
farms, and inflrumental in fome of the murders which 
had been committed. In a fliort time he found means 
to efcape, and by fwimming reached the north fliore in 
fafety ; whence, no doubt, he got back to his friends. 
Captain Paterfon hoped, by detaining the prifoners and 
treating them well, that fome good effect might refult; 
but finding, after fome time, that coercion, not atten- 
tion, was more likely to anfwer his ends, he fent the 
women back. While they were with us, the wounded 
child died, and one of the women was delivered of a 
boy, which died immediately. On our withdrawing 
the party, the natives attacked a farm nearly oppofite 
Richmond Iiill, belonging to one William Rowe, and 
put him and a very fine child to death ; the wife, after 
receiving feveral wounds, crawled down the bank, and 
concealed herfelf among fome reeds half immerfed in 
the river, where fhe remained a confiderable time with¬ 
out affiftance : being at length found, this poor crea¬ 
ture, after having feen her hufband and her child flaugh- 
tered before her eyes, was brought into the hofpital at 
Paramatta, where fhe recovered, though flowly, of her 

wounds.” 
By the vigorous meafures which were adopted, the 

colony, towards the clofe of 1796* acflub*e(^ a 
gree of ftrength which feemed to enfure its future pro- 
fperity. Not only the neceffary edifices were raifed for 
the habitations of its people, but fome for the purpofes 
of religion, amufement, &c. A playhoufe had been 
ere&ed at the expence of fome perfons who performed 
in it for their own emolument, and who admitted audi¬ 
tors at one fliilling each. A convenient church had 
been built, a printing prefs had been fet up, the civil 

5 E 2 court 
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Wale?# court was open for the recovery of debts by a&ion and 

for proving wills, licences had been iffued to regulate 
the fale of fpirits, and paffage-boats were eftablifhed for 
the convenience of communication between the different 
fettlements. In the houfes of individuals were to be 

. found mod of the comforts, and not a few of the luxu¬ 
ries, of life ; and, in a word, the former years of fa¬ 
mine, toil, and difficulty, were now exchanged for thofe 
of plenty, cafe, and pleafuret 

The quantity of ground at this time in cultivation 
was 5419 acres ; of which 2547 were occupied by fet- 
tlers. . The number of perfons in New South Wales 
and its dependencies amounted to 4848. The price of 
labour, however, compared with the prices of provi- 
fion, (as given in Mr Collins’s Tables), does not ap¬ 
pear fo high as to enable the workman to live very 
comfortably. He who receives but three (hillings for 
his day’s work, and gives two (hillings for a pound of 
mutton, fifteen pence for a pound of pork, and half of 
that fum for a pound of flour, will fcarcely derive from 
his mere labour the fupport neceffary for a family. 

That many things are yet wanted to give full effe& 
to the advantages which the colony now enjoys, Mr 
Collins declares in the following paragraph, with which 
he concludes his account : 

“ "I he want at this time of feveral public buildings 
in the fettlernent has already been mentioned. To this 
want muflbe added, as abfolutely neceffary to the-well- 
being and comfort of the fettlers, and the profperity of 
the colony in general, that of a public (lore, to be open¬ 
ed on a plan, though not exactly the fame, yet as libe¬ 
ral as that of the Ifland of St Helena, where the Tail 
India Company lflue to their own fervants European 
and Indian goods at to per ctnt. advance on the prime 
coft. Confidering our immenfe diflance from England 
a greater advance would be neceffary ; and the fettlers 
and others would be well fatisfied, and think it equally 
liberal, to pay 50 per cent, on the prime coft of all 
goods brought from England ; for at prefent they pay 
never lefs than loo, and frequently iodo, per cent, on 
what they have occafion to purchafe. It may be fup- 
pofed that government would not choofe to open an ac¬ 
count, and be concerned in the retail of goods; but any 
individual v/ouhl find it to his intereft to do this, par¬ 
ticularly if affifled by government in the freight ; and 
the inhabitants would gladly prefer the manufadures of 
their own country to the fweepiugs of the Indian ba¬ 
zars. 

“ The g^at want of men in the colony mull be flip- 
plied as foon as a peace (hall take place ; but the want 
of refpedable fettlers may> perhaps, be longer felt ; by 
thefe are meant men of property, with whom the gen¬ 
tlemen of the colony could affociate, and who ffiould be 
thoroughly experienced in the bufinefs of agriculture. 

•* Should fuch men ever arrive, the admiuiflration of juf- 
tice might afiume a lefs military appearance, and the 
trial by jury, ever dear and moft congenial to Englifh- 
mtn, be feen in New South Wales.” 

There is, however, one ferious difficulty which the 
colony has not yet overcome, and which, until it be 
overcome, will certainly prevent fuch men from fettling 
m New South Wales. Till fome ftaple commodity can 
be railed for exportation, induftrious free fettlers will 
never be tempted to emigrate from Europe to a coun¬ 
try where their mduftry cannot procure the comforts as % 

well as the neceffaries of life. The American colonies, 
in their infancy, did not labour under this difadvantage. 
Tobacco foon became, and /till continues to be, an ar¬ 
ticle of fuch importance, that its cultivation afforded 
the transatlantic farmer a ready exchange for, European 
commodities ; whilft in New South Wales there feems 
to be no vegetable predudion of much value, except 
New Zealand hemp, which is produced indeed in great 
abundance in Norfolk Ifland, and which Captain Cook 
long ago pointed out as an article of great importance 
to the Britifh navy. This is indeed a valuable plant, 
and grows in all the cliffs of the ifland, where nothing 
elfe will grow, in fufficient abundance to give conftant 
employment to 5C#pcople; yet when Mr Collins left 
the fettlernent, there was no more than one loom on the 
ifland, and the flay or reed was defigned for coarfe can¬ 
vas ; nor did they poffefs a Angle tool required by flax- 
dreffers or weavers beyond the poor fubftitutes which 
they were obliged to fabricate for themfelves. In this 
defed of lieceffarics for the manufadure, only j8 
people could be employed in it; and of thefe the uni- 
ted labour in a week produced 16 yards of canvas, of 
the frze called N° 7. 

Befides a ufeful mamifadory of this plant,• which 
certainly might be. eflablifhed, the colony appears to 
poffefs feveral important advantages. From Mr Col¬ 
lins’s narrative, it appears probable that a feal and per¬ 
haps a whale fifhery might be eftablifned with a fair 
profped of fuccefs; good rich earth is found near 
Sydney Cove; there are immenfe ilrata-of coal in the 
fouthem part of New Holland ; Norfolk Ifland abounds 
with lime ; and vaft quantities of (hells, which anfwer 
the fame purpofe, have been found on the main land. 
Though the wood in general be not of a durable kind, 
it appears that there is fome good timber near the 
Hawkefbury river; and at Norfolk Ifland and New- 
Zealand it is remarkably fine. 

WALPOLE (Horace, Earl of Orford), was the 
youngeil foil of the celebrated Sir Robert Walpole, af¬ 
terwards Earl of Orford, by his firfl wife, Catharine, 
daughter of Robert Shorter, Efq. of Bybrook in Kent. 
He was born 1716; and was educated, firft at Eton 
fchool, and afterwards at Cambridge. At Eton he 
formed an intimate acquaintance with the celebrated 
poet Gray; and they went together on tlie tour of Eu¬ 
rope, in the years 1739, M4°> and 1741. Unhappily 
they had a difpute in the courfe of their travels, which 
produced a reparation. 

# Mr Walpole was able to make a fplendid figure du¬ 
ring the remainder of his deflined courfe ; but poor 
Gray, after the feparation, was obliged to obferve a 
very fevere economy. “ This difference arofe from the 
difference of their tempers : the hatter being, from his 
earliefl years,. curious, penfive, and philofophical ; the 
former, gay, lively, and iuconlklerate. This, therefore, 
occafioned their feparation at Reggio. Mr Gray went 
before him to Venice ; and flaying there till he could 
find means of returning to England, he made the beft 
o 11s way home, repafling the Alps, and following al- 
moft the fame rout, through France, which he had be- 
fore goim to Italy. In juft ice to the memory of fo re- 
fpedable a friend, Mr Walpole (fays Mr Mafon, Life 
°t Gray, 4to, p; 41.) enjoins me to charge him with 
the chief blame m their quarrel, confeffing that more 
attentipn, complaifance, and deference, to a warm friend- 

ffiip, 

Wale., 

w a J pole* 
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VraIpo7e. {hip, and fuperior judgment and prudence, might have 

prevented a rupture that gave much uneafinefs to them 
both, and a lading concern to the furvivor ; though in 
the year 1744 a reconciliation was affe&ed between 
them, by a lady who wifhed well to both parties.”— 
This event took place after their return to England ; 
but the •wound in their friendfhip left a fear that never 
was totally effaced. 

We do not, indeed, think that Horace Walpole and 
Mr Gray were formed, either by nature or by habits, 

. to continue long in a ftate of intimate friendfhip. Gray 
appears to have been a man of the pureft moral prin¬ 
ciples, a friend to religion, penlive, and at leaft fuffi- 
ciently confcious of his intelltflual powers and intellec¬ 
tual attainments. Walpole’s morality was certainly cf 
a loofer kind ; he feems to have had no religion ; he 
was often unfeafonably gay ; and to air equal fhare of 
intellectual pride, though without equal reafon, he add¬ 
ed the pride of birth. It can therefore excite no fur- 
prife that a man of Gray’s independent fpirit could not 
bear the fupercilious freaks of fuch a character. 

Mr Walpole was nominated to reprefent the city of 
Norwich, when his father vifited it July 3d, 1733? ha¬ 
ving acquired conference, not only as the fon of the 
minifter, but as having attended the Prince of Orange 
to England in that year. He was chofen member for 
Collington, in Cornwall, in the parliament which met 
June 25th, 1741 ; was a fecond time in parliament as 
reprefentative for Caftle-PCfing, in Norfolk, in 1747; 
and for King’s Lynn in 1754 and 1761 ; and, at the 
expiration of that parliament, he finally retired from the 
{lage of politics, and confined himfclf wholly to literary 
purfuits. He held to his death the office of ufher of 
his Majefty’s exchequer, comptroller of the pipe, and 
clerk of the eftreats. Upon the death of his nephew, 
George third Earl of Orford, 1791, he fucceeded to 
the" title apd eftates ; but that event made fo little alte¬ 
ration in nis mode of living, that we know not whether 
he ever took his feat in the houfe of peers. During al- 
inoft the whole courfe of his life he was the victim of 
the gout, v which at laft reduced him to a cripple : but 
it never impaired his faculties; and, to the very mo¬ 
ment of death, his underitandirig feemed to bid defi¬ 
ance to the fhock of Nature. He died at his houfe in 
Berkeley Square, in 1796, having juft entered his 80th 
year ; and was interred in the family vault at Hough¬ 
ton, in a private manner, agreeably to his particular di¬ 
rections. 

Horace, Lord Orford, was never married, and, by 
one of his biographers, his chief miftrefs through life is 
faid to have been the mufe It is certain that he devo¬ 
ted the greater part of his life to belles lettres and vir- 

» tti, though he ridiculoufiy afleCted, in his letters to his 
friends, to defpife learning and learned men, for which 
he was very properly reprimanded both by Gray and 
Hume. It was aq affeCtation peculiarly abfurd in him, 
who was conftantl/publifhing fomething, and who wrote 
with uncommon acrimony againft all who prelumed to 
call in queftion the fidelity of the picture which he had 
drawn of Richard III. or indeed to controvert any of 
his opinions. Hence his antipathy to Johnfon, becanfe 
he was a tory, a Chriftian, arid a rigid moralift ; whilft 
he himfelf was a whig, an infidel, and fuch a moralift as 
could retail, without blufhing, all the fcandalcus anec¬ 

dotes, whether true or falfe, of that auguft family, from Waring, 
whom he acknowledged his whole fortune to be deri- * * ' 

ved. He had, indeed, another reafon for difliking John¬ 
fon. Lord Orford fhone in converfation, and furpaf- 
fed all his contemporaries in that kind of talk which, 
without dazzling by its wit, always delighted ; while 
Johnfon, when roufed, knocked down, as by a flafh of 
lightning, his Lordfliip, and every one tlfe who had the 
confidence before him to talk profanely. Johnfon’s 
wit was original ; Lord Orford’s confuted of ludicrous 
ftories and of literary and political anecdotes. His 
works, of which by far the moft valuable part has long 
been in the hands of the public, were colleded in 1798, 
and publifhed in five volumes 4to. They refemble his 
converfation, being rather amufing than profound or 
in ftruClive. 

WARING (Edward, M. D.), Lucafian ProfefTor 
of Mathematics in the univerfity of Cambridge, was the 
fon of a wealthy farmer, of the Old Heath, near Shrewf- 
bury. The early part of his education he received at 
the free-fcTiool in Shrewfbury ; whence lie removed to 
Cambridge, and was admitted on the 24th of March 
j 753 a member of Magdalen college. Here his talents 
for abftrufe calculation foon developed themfelves, and, 
at the time of taking his degree, he was confidered as 
a prodigy in thofe fciences which make the fubjedl of 
the bachelor’s examination. The name of Senior Wrang¬ 
ler, or the firft of the year, was thought fcarcely a fuf- 
ficient honour to diftinguifh one who fo far outfhone 
his contemporaries ; and the merits of John Jebb were 
fufficiently acknowledged, by being the fecond in the 
lift. Waring took his firft, or bachelor’s degree, in 
1 757, and the Lucafian Profefforfhip became vacant be¬ 
fore he was of fuflicient (landing for the next, or mailer’s1 
degree, which is a neceftary^qualideation for that office. 
This defedl was fupplied by a royal mandate, through 
which he became mailer of arts in 1760 ; and fhortly 
after his admiffion to this degree, the Lucafian ProfefTor. 

The royal mandate is too frequently a fcreen for in¬ 
dolence ; and it is now become almoft a cuftom, that 
heads of colleges, who ought to fet the example in dis¬ 
cipline to others, are the chief violators of it, by making 
their office a pretext for taking their doctor’s dt - f 
gree in divinity, without performing thofe exercues 
which were deligned as proofs of their qualifications. 
S.uch indolence cannot be imputed to Waring ; yet le- 
veral eircumilances, previous to his election into the 
profefforial chair, difeovered that there was, at leaft, one 
perfon in the univerfity who difapproved of the antici¬ 
pation of degrees by external influence.—Waring, be- 
fore his election, gave a fmall fpecimen of his abilities, 
as proof of his qualification for the office which lie was 
then foliciting ; and a controverfy on his merits enfued ; 
Dr Powell, the rnafter of St John’s College, attacking, 
in two pamphlets, the ProfefTor ; and his friend, after¬ 
wards judge Wilfon, defending. The attack wasfcarcc- 
ly warranted by the errors in the fpecimen ; and the 
abundant proofs of talents in the exercife of the pro- 
fefTorial office are the beft anfwers to the farcafms which 
the learned divine amufed liimfelr in calling on rifing 
merit. An office held by a Barrow, a Newton, a Whi- 
fton, a Cotes, and a Sanderfon, muft excite an ingenu¬ 
ous mind to the greateft exertions ; and the new Pro- 
feffor, whatever may have been his fuccefs, did not fall 

behind 
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Waring, behind any of his predeceffors, in either zeal for the 
“"“"'v-- fcience, or application of the powers of his mind, to 

extend its bounderies. In 1762, he publifhed his Mif- 
cellanea Analytica ; one of the moft abftrufe books 
written on the abftrufeft parts of algebra. This work 
extended his fame over all Europe. He was ele&ed, 
without folicitation on his part, member of the focie- 
ties of Bononia and Gottingen ; and received flatter¬ 
ing marks of eiteem from the moft eminent mathema¬ 
ticians at home and abroad. The difficulty of this 
work may be prefumed from the writer’s own words, 
u I cannot fay that I know any one who thought it 
worth while to read through the whole, and perhaps 
not the half of it.” 

Mathematics did not, however, engrofs the whole of 
his attention. He could dedicate fome time to the 
ftudy of his future profeffion ; and in 1767, he was ad¬ 
mitted to the degree of do&or of phyfic ; but, whether 
from the incapacity of uniting together the employ¬ 
ments of a£live life with abftrufe fpeculation, or from 
the natural diffidence of his temper, for which he was 
moft peculiarly remarkable; the degree which gave him 
the right of exercifing his talents in medicine was to 
him merely a barren title. Indeed he was fo embarraffed 
in his manners before ftrangers, that he could not have 
made his way in a profeffion in which fo much is done 
by addrefs ; and it was fortunate that the cafe of his 
circumltances permitted him to devote the whole of his 
time to his favourite purfuit. His life paffedon, mark¬ 
ed out by difcoveries, chiefly in abftraft fcience ; and 
by the publication of them in the Philofophical Tranf- 
a&ions, or in fcparate volumes, under his own infpec- 
tion. He lived fome years after taking his dotlor’s 
degree, at St Ives, in Huntingdonfhire. While at Cam¬ 
bridge he married—quitted Cambridge with a view of 
living at Shrewfbury ; but the air or finoke of the town 
beinginjurioustoMrs Waring’shealth, he removed tohis 
own eftate at Plaifley, about 8 miles from Shrew (bury, 
where he died in 1797,univerfally efteemed for inflexible 
integrity, modefty,plainnefs, and fimplicity of manners. 
They who knew the great nefs of his mind from his wri¬ 
tings looked up to him with reverence everywhere ; 
but he enjoyed himfelf in domeftic circles with thofe 
chiefly among whom his purfuits could not be the ob- 
je£l either of admiration or envy. The outward pomp 
which is affe&ed frequently in the higher departments 
in academic life, was no gratification to one whofe ha¬ 
bits were of a very oppotite nature ; and he was too 
much occupied in fcience to attend to the intrigues of 
the univerfity. There, in all queftions of fcience, his 
word was the law ; and at the annual examination of 
the candidates for the prize inftituted by Dr Smith, he 
appeared to the greateft advantage. The candidates 
were generally three or four of the beft proficients in 
the mathematics at the previous annual examination for 
the bachelor’s degree, who were employed from nine 
o’clock in the morning to ten at night, with the excep¬ 
tion of two hours for dinner, and twenty minutes for 
tea, in anfwering, viva voce, or writing down anfwers 
to the profeffor’s queftions, from the firft rudiments of 
philofophy to the deepeft parts of his own and Sir 
Ifaac Newton’s works. Perhaps no part of Europe 
affords an inftance of fo fevere a procefs ; and there was 
never any ground for fufpe&ing the Profeffor of partia- 
Jity. The zeal and judgment with which he perform¬ 

ed this part of his office cannot be obliterated from the Wiring, 
memory of thofe who palled through his fiery or- -v— 
deal. 

Wifbing to do ample jnftice to the talents and virtue 
of the Profeffor, we feel ourfelves fomewhat at a lofs in 
(peaking of the writings by which alone he will be 
known to pofterity. He is the difcoverer, according 
to his own account, of nearly 400 propofitions in the 
analytics. This may appear a vain glorious boaft, efpe- 
cially as the greater part of thofe diicoveries are likely 
to fink into oblivion ; but he was, in a manner, com¬ 
pelled to make it by the infolcnce of Lalande, who, in 
his life of Condorcet, afferts that, in 1764, there was 
no firft-rate analyft in England. I11 reply to this affer- 
tion, the Profeffor, in a letter to Dr Mafkelyne, firft 
mentions, with proper refpeft, the inventions and wri¬ 
tings of Harifot, Briggs, Napier, Wallis, Halley, 
Brunker, Wren, Pell, Barrow, Mercator, Newton, De 
Moivre, Maclaurin, Cotes, Stirling, Taylor, Simpfon, 
Emerfon, Landen, and others ; of whom Emerfon and 
Landen were living in 1764. He then gives a fair and 
full detail of his own inventions, of which many were . 
publifhed anterior to 1764 ; and concludes his letter in 
thefe words. 

u I know that Mr Lalande is a firft-rate aftronomer, 
and writer of aftronomy ; but l never heard that he was 
much converfant in the deeper parts of mathematics ; 
for which reafon I take the liberty to afk him the fol¬ 
lowing queftions : 

u Has he ever read or underftood the writings of 
the Englifh mathematicians : and, as the queftion comes 
from me, I fubjoin, particularly of mine ? If the an- 
fwer be in the negative, as it is my opinion, if his an- 
fwer be the truth, that it will, then there is an end of 
all further controverfy but if he afferts that he has, 
which is more than Condorcet did by his own acknow¬ 
ledgment, then he may know, from the enumeration of 
inventions made in the prefaces, with fome fubfequent 
ones added, that they are faid to amount to more than 
400 of one kind or other. Let him try to reduce thofe 
to as low a number as he can, with the lead appearance 
of candour and truth ; and then let him compare the 
number with the number of inventions of any French 
mathematician or mathematicians, either in the prefent 
or paft times, and there will refult a companion (if I 
miftake not) not much to his liking ; and, further, let 
him compare fome of the firft inventions of the French 
mathematicians with fome of the firft contained in my 
works, both as to utility, generality, novelty, difficulty, 
and elegance, but wifely as to utility, there is little con 
tained in the deep parts of any fcience; he will find their 
difficulty and novelty from his difficulty of underftand- 
ing them, and his never having read any thing fimilar 
before ; their generality, by the application of them ; 
principles of elegance will differ in different perfons.— 
I muft fay, that he will probably not find the difference 
expected. After or before this inquiry is inftituted 
for mine, let him perform the fame for the other Eng¬ 
lifh mathematicians ; and when he has completed fuch 
inquiries, and not before, he will become a judge of the 
juftice of his affertion ; but I am afraid that he is not 
a fufficient adept in thefe ftudies to inftitute fuch in¬ 
quiries ; and if he was, fuch inquiries are invidious, 
troublefome, and of fmall utility.” 

By mathematical readers this account, which was not 
publifhed 
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publifhed by the Profeflor himfelf, Is allowed to be very 
little, if at all, exaggerated. Yet if, according to his 
own confefiion, “ few thought it worth their while to 
read even halfof his works,” there mud befome grounds 
for this negle&, either from the difficulty of the fub- 

the unimportance of the difcoveries, or a defeat in 
the communication of them to the public. The fubje&s 
are certainly of a difficult nature, the calculations are 
abftrufe ; yet Europe contained many perfons not to be 
deterred by the mod intricate theorems. Shall we fay, 
then, that the difcoveries were unimportant ? If this 
were really the cafe, the want of utility would be a 
very fmall dilparagement among thofe who cultivate 
fcience with a view chiefly to entertainment and the ex- 
ercife of their rational powers. We are compelled, then, 
to attribute much of this negleft to a perplexity in 
dyle, manner, and language ; the reader is flopped at 
every indant, fird to make out the writer’s meaning, 
then to fill up the cliafm in the demondration. He 
mud invent anew every invention ; for, after the enun¬ 
ciation of the theorem or problem, and the mention of 
a few deps, little affidance is derived from the Profef- 
for’s powers of explanation. Indeed, an anonymous 
writer, certainly of very confiderable abilities, has apt¬ 
ly compared the works of Waring to the heavy appen¬ 
dages of a Gothic building, which add little of either 
beauty or dability to the flru&ure. 

A great part of the difcoveries relate to an aflump- 
tion in algebra, that equations may be generated by mul¬ 
tiplying together others of inferior dimenfions. The 
roots of thefe latter equations are frequently terms 
called negative or tmpoffible ; and the relation of thefe 
terms to the coefficients of the principal equation is a 
great objedl of inquiry. In this art the profeflor was 
very fuccefsful, though little abidance is to be derived 
from his writings in looking for the real roots. We 
(hall not, perhaps, be deemed to depreciate his merits, if 
we place the feries foi'the fum of the powers of the roots 
of any equation among the mod ingenious of his difco¬ 
veries ; yet we cannot add, that it has very ufefully en¬ 
larged the bounds of fcience, or that the algebraid will 
ever find occafion to introduce it into practice. We 
may fay the fame on many ingenious transformations 
of equations, on the difeovery of impoffible roots, and 
fimilar exertions of undoubtedly great talents. They 
have carried the aflinnption to its utmod limits ; and 
the difficulty attending the fpeculation has rendered 
perfons more anxious to ascertain its real utility ; yet 
they who reje& it may occafionally receive ufeful hints 
from the Mifcellanea Analytica. 

The fird time of Waring’s appearing in public as an 
author was, we believe, in the latter end of the year 
1759, when he publifhed the fird chapter of the Mif¬ 
cellanea Analytica, as a fpecimen of his qualifications 
for the profeflbrfhip ; and this chapter he defended, in 
a reply to a pamphlet, intitled, “ Observations on the 
"Fird Chapter of a book called Mifcellanea Analytica.” 
Here the Profeflor was drangely puzzled with the com¬ 
mon paradox, that nothing divided by nothing may be 
equal to various finite quantities,, and has recourfe to 
unquedionable authorities in proof of this pofition. The 
names of Maclaurin, Sanderfon, De Moivre, Bernoulli, 
Monmort, are ranged iniavour of his opinion : But Dr 
Powell was not fo eafily convinced, and returns to the 
charge in defence of the Obfervations \ to which the 

Profeflor replied in a letter to the Rev. Dr Powell, 
Fellow of St John’s college, Cambridge, in anfwer tou 
his obfervations, &c. In this controverfy, it is certain 
that the Profeflor gave evident proofs of his abilities ; 
though it is equally certain that he followed too im¬ 
plicitly the decifions of his predeceflors. No apparent 
advantage, no authority whatever, fhould induce mathe¬ 
maticians to fwerve from the principles of right reafon- 
ing, on which their fcience is fuppofed to be peculiarly 
founded. According to Maclaurin, Dr Waring, and 

a — x 
others, If P =. p-then, when x := a, P is equal 

to — ; for, fay they, 
* . a < 

——is equal to — 

a+x9 

1 

2 a 

or that js, when x is equal to a, P = —;-, 
n a + x9 

But when x is equal to a, the numerator and de¬ 

nominator of the fra&ion -5 are both, in their 
a — x" 

language, equal to nothing. Therefore, nothing divi¬ 

ded by nothing is equal to —. In the fame manner, 

a2 — a2 + ax + x4 
l 

equal to a> becomes -—2. 

a • 
X - which, when x is 

Therefore, nothing divided. 

by nothing Is equal to —2, or—; =— ; that is, - 

z= -*; which is abfurd. But we need only trace back 
2 

our fteps to fee the fallacy in this mode of reafoning. 
a — x 

For P is equal to fome number multipled into ~ 

that is, when x is equal to a> P is equal to fome num- 
ber multiplied into nothing, and divided by nothing ; 
that is, P is, in that cafe, no number at all. For a — a 

cannot be divided by a — x when x is equal to a, fince, 
in that cafe, a — * is no number at all. 

If, in the beginning of his career, the Profeflor could 
admit fuch paralogifms into his fpeculations, and the 
writings of the mathematicians, for nearly a century be¬ 
fore him, may plead in his excufe, we are not to be 
furprifed that his difcoveries fhould be built rather oil 
the aflumptions of others than on any new principles of 
lus own. Acquiefcing in the ftrange notion, that no¬ 
thing could be divided by nothing, and produce a va¬ 
riety of numbers, he as eafily adopted the pofition, that 
an equation ha3 as many roots as it has dimenfions.— 
Thus 2 and — 4 are faid to be roots of the equation 
x2— 2x =: 8, though 4 can be the root only of the 
equation ; x2 — 2 x = 8, which differs fo materially 
from the preceding* that in one cafe 2 x is added, in the 
other cafe it is fubtrafted from x2. 

Allowances being made for this error in the prin¬ 
ciples, the dedu&ions are, in general, legitimately 
made ; and any one, who can give himfelf the trouble 
of demonftrating the propofitions, may find fufficient 
employment in the ProfefTor’s analytics. Perhaps it 
will be fufficient for a ftudent to devote his time to 
the fimpleft cafe xn _+ I = O ; and when he has found 

a few thoufand rootTof + 1 and — 1, the publication 
of them may afford to pofterity a ftrong proof of the.- 

ingenuity. 

Waring. 
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Waring, ingenuity of their predeceflors, and the application of 

the powers of their mind to ufeful and important truths 
In this exercife may be confulted the method given by 
the ProfefTbr, of finding a quantity, which, multiplied 
into a given irrational quantity, will produce a rational 
produCt, or confequently exterminate irrational quan¬ 
tities out of a given equation ; but if an irrational quan¬ 
tity cannot come into an equation, the utility of this 
invention will not be admitted without befitation. 

The c< Proprietates Algebraicarum Curvarum,” pub- 
lifhed in 1772, neceflarily labour under the fame defects 
with the Mifcellanea Analytica, the Medicationes Al- 
gebraicae, publifhed in 1770, and the Meditationes A-. 
nalyticie, which were in the prefs during the years 
a773, 1774, 1775, J77^* Thefe were the chief and 
the moil laborious works edited by the ProfefTor; 
and in the Philofophical TranfaCtions is to be found a 
variety of'papers, which alone would be fufficient to 
place him in the firfl rank in the mathematical world. 
The nature of them may be feen from the following ca¬ 
talogue. 

Vol. LIII. p. 294, Mathematical Problems.—LIV. 
193. New properties in Conics.—LV. 143. Two The¬ 
orems in Mathematics.—LXIX. Problems concerning 
Interpolations.—86. A General Refolution of Alge¬ 
braical Equations.—LXXVI. 81. On Infinite Series. 
LXXVII. 71. On Finding the Values of Algebraical 
Quantities by Converging Seriefcs, and Demonftrating 
and Extending Propofitions given by Pappus and o- 
thers.—LXXVIII. 67. On Centripetal Forces. Ib. 

588. On fome Properties of the Sum of the Divifion 
of Numbers.—LXXIX. 166. On the method of Cor- 
refpondent Values, &c.—Ib. 185. On the Refolution of 
Attractive Powers.—LXXXI. 146. On Infinite Serie- 
fes.—LXXXIV. 385 — 415* On the Summation of 
thofe Seriefes whofe general term is a determinate func- 

ion of z, thediftance of the term of the Seiies. 
* For thefe papers, the ProfefTor was, 101784, defer- 
vedly honoured by the Royal Society with Sir God¬ 
frey Copley’s medal ; and mofl of them afford very 
ftrong proofs of the powers of his mind, both in ab- 
flradl feience, and the application of it to philofophy ; 
though they labour, in common with his other works, 
under the difadvantage of being clothed in a very nn- 
attractive form. The mathematician, who lias refo¬ 
lution to go through them, will not only add much to 
his own knowledge, but be ufefully employed in dila¬ 
ting on thofe articles for the benefit of the more gene¬ 
ral reader. We might add in this place, a work writ¬ 
ten on morals and metapliyfics in the Englifh language ; 
but as a few copies only were prefented to his friends, 
and it was the ProfefTbr’s wifh that they fhould not have 
a more extenfive circulation, we fhall not here enlarge 
upon its contents. 

In the mathematical world, the life of Waring may 
be confidered as a diftinguifhed ama. The ftri&nefs of 
demonftratio’n required by the ancients had gradually 
fallen into dffufe, and a more commodious, though al- 
mofl mechanical mode by algebra and fluxions took its 
place, and was carried to the utmofl limit by the Pro. 
teffor. Hence many new demonftrations may be attri¬ 
buted to him, but 400 difeoveries can fcarcely fall to 
the lot of a human being. If we examine thoroughly 
thofe which our ProfefTor would diftinguifh by fuch 
names, we fhall fiud many to be mere deductions, o- 

thers, as in the folution of biquadratics, anticipated by Warton. 
former writers. But if we cannot allow to him the me- -v-—• 
rit of fo inventive a genius, we mud applaud his affidui- 
ty ; and, diftinguifhed as he was in the fcientific world, 
the purity of his life, the fimplicity of his manners, and 
the zeal which he always manifefted for the truths of 
the Gofpel, will intitle him to the refpeCl of all who 
do not efteem the good qualities of the heart inferior to 
thofe of the head. 

WARTON (Jofeph, D. D.) was born either to¬ 
wards the end of the year 1721, or in the beginning of 
the year 1722. Pie was the eldeft fon of Thomas War- 
ton, B. D. who had been fellow of Magdalen College, 
Oxford; poetry profefTor from the year 1718 to 1728, 
and vicar of Baiingftoke in Hampfhire, and of Cob- 
ham in Surrey. Where the fubjedt of this memoir was 
born we have not learned, though, were we to hazard 
a conjeCture, we would fay that it was in Oxford, as 
his father probably refided in that city during his pro- 
fefTorfhip. 

Our knowledge of the private hiftory of Dr Warton 
is indeed extremely limited. We do not even know at 
what fchool, or in what college, he was educated ; tho* 
it was probably at Winchefter fchool, and certainly in 
fome of the colleges in the univerfity of Oxford. For 
many years, he was fucceffively under and upper mafter 
of Winchefter college ; but refigned the laft of thefe 
offices when he found the infirmities of age coming up¬ 
on him ; and was fucceeded by Dr Goddard the prefent 
excellent mafter. Pie was likewife prebendary of the 
cathedral church of Winchefter, and reCtor of Wick¬ 
ham in Hampfnire, where he died, aged 78. 

His publications are few, but valuable. A fmall col¬ 
lection of poems, without a name, was the firfl of them, 
and contained the Ode to Fancy, which has been fo 
much and fo defervedly admired. They were all of 
them afterwards printed in Dodfiey’s collection. He 
was alfo a confiderable contributor to the Adventurer, 
publifhed by Dr Iluvvkelwoi th ; and all the papers 
which contain critieifms on Shakefpeare were written 
by him and his brother Thomas Warton, the fubjeCt of 
the next article. 

The fir ft volume of his EfTay on the Life and Wri¬ 
tings of Pope was publifhed, had pafted through feveral 
editions, and an interval of between 20 and 30 years 
had elapfed, before he gave a fecond volume of that ele¬ 
gant and inftruCtive work to the world. He had not 
only meditated, but had collected materials for a literary 
hiftory of the age of Leo X. ; and propofals were ac¬ 
tually in circulation for a work of that kind ; but it is 
probable that the duties of his ftation did not leave him 
the neceffyry leifure for an undertaking which required 
years of feclufion and independence. His laft and late 
work, which he undertook for the booklellers at a very 
advanced age, was an edition of Pope’s Works, that 
has not altogether fatisfied the public expectation. He 
retained, with great propriety indeed, many of the 
notes ol Waiburton ; but is feverely reprehended by 
the author of the Purfuitsof Literature for fuppreffing 
the name of that prelate on his title-page, or including 
it only, as fubordinate to his own, in the general ex- 
preffion others. 
•, Dr Warton was cheerful in his temper, convivial in 
his difpofition, of an elegant tafte and lively imagina¬ 
tion, with a large portion of feholarfhip, and a very 

general 
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Warton. general knowledge of the Belles Lettres of Europe ; it 

' may be prefumed that Dr Warton poflefied, beyond 
mod men, the power of enlivening Claifical Society. 
He was the intimate friend of Dr Johnfon ; was feen 
at the parties of Mrs Montague, as well as at the table 
of Sir Jofhua Reynolds, and was an original member 
of the Literary Club. He pofTefTed a liberal mind, a 
generous difpofition, and a benevolent heart. He Was 

not only admired for his talents and his knowledge, but 
was beloved for thofe qualities which are the belt gifts 
of this imperfedl date. 

Warton (Thomas) the brother of the preceding, 
was born in the year 1728. He received, as we have 
rcafon to believe, the lird. part of his education at Wiri- 
cheder ; and at the age of 16 was entered a commoner 

Biog. JD/V?.of Trinity College, Oxford, under the tuition of Mr 
Geering. 

He begai? his poetical career at an early age. In 
- 17451 he publiflied five padoral eclogues, in which are 

beautifully defcribed the miferies of-war to which the 
diepherds of Germany were expofed. Not long after, 
in the year 1748, lie had full fcope afforded for the ex¬ 
ertion of his genius. It is well known that Jacobite 
principles were fufpefted to prevail in the univerfity of 
Oxford about the time of the rebellion in the year 174$. 
Soon after its fuppreflion, the drunkennefs and folly of 
fome young meu gave offence to the court, in confe¬ 
rence of which a profecution was indftuted in the 
court of King’s Bench, and a fligma was fixed on the 
vice chancellor and fome other heads of colleges in Ox¬ 
ford." Whild this afFair was the general fubjedl of con¬ 
vention, Mr Mafon publifhed his “ Ifis,” an elegy, in 
which he adverts to the above-mentioned circumdances. 
In anfwer to this poem, Mr Warton, encouraged by 
Dr Huddesforri, the prefident of his college, publifhed, 
in 17491 “The Triumph of Ifis,” which excelled more 
in manly expodulation and dignity than the poem that 
produced it did in neatriefs and elegance. With great 
poetical warmth, and a judicious feledtion of circum¬ 
dances, he charadlerifes the eminent men who had been 
educated in Oxford, and draws a driking and animated 
portrait of Dr King, the celebrated public orator of 
that time. The whole poem fhews the early maturity 
of his genius, and is fmifhed with happy diligence. 

In the year 1751, he fucceeded to a fellowdiip of his 
college, and was thus placed in a fituation eafy and in¬ 
dependent, and particularly congenial with his habits of 
retirement and dudy. In 1753, appeared his obferva- 
tions on “ The Faery Queen of Spencer,” in 8vo, a 
work which he corre&ed, enlarged, and republifhed, in 
two volumes crown odlavo, in the year 1762. He fent 
a copy of the fird edition to Dr Johnfon, who, in a 
letter to him upon the fubjedl, expreffed this handfome 
compliment : u I now pay you a very honed acknow¬ 
ledgment for the advancement of the literature of our 
native country : you have fhewn to all, who fliall here¬ 
after attempt the dudy of ancient authors, the way to 
fuccefs, by direfling them to the perufal of the books 
which thefe authors had read.” 

In 1754, Dr Johnfon vifited Oxford for the fird 
time after he had quitted reddence there. Much of his 
time was fpent with Mr Warton ; and there appeared 
to have been a coufiderable degree of confidential inter- 
courfe between them upon literary fubjefts,1 and parti- 
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cularly on their own works. A pleafing account of 
this vifit was communicated by Mr Warton to Mr Bof- 
well, who has inferted it in his life of Johnfon. 

. 1755* Mi* Warton exerted himfelf to procure for 
his friend the degree of mader of arts by diploma from 
the univerfity of Oxford ; an honour which Johnfon 
edeemed of great importance to grace the title page of 
his di&ionary which he was about to publifli. I11 
1756, Mr Warton was elefled profeffor of poetry, which 
office he held for the ufual term of ten years. His 
leflures were remarkable for elegance of di&ion and 
judnefs of obfervation. One of them, on the fubjedl of 
padoral poetry, was afterwards prefixed to his edition 
of Theocritus. In 1758, he contributed to afiid Dr 
Johnfon in the fubfeription to his edition of Shake¬ 
speare, and furnifiied him with fome valuable notes. 
The Dodlor remarks, in a letter to him, when folfciting 
his farther aid, “ It will be reputable to my work, and 
fuitable to your profefforfhip, to have fomething of 
yours in my notes.” 

From the Clarendon prefs, in the year 1766, he pub¬ 
lifhed “ Anthologiae Grsecse, a Condantino Cephala 
conditae, Libri tres,” in-2 vols, 1 2mo. He concludes 
the learned and claiTic.il preface to this vverk, which is 
replete with accurate remarks on the Greek epigram, 
in the following words, which mark this publication for 
his own : “ Vereor ut hadlenus in plexendis florum co- 
rollis otium nimis longum pertraxerim- Proxime fe- 
quetur, cui nunc omnes operas et vires intendo, Theo¬ 
critus. Interea quad promulfidem convivii Le&oribus 
meis clegantias hafee vetudatis erudiue propino. 

In the year 177c, he conferred a fimilar honour up¬ 
on the academical prefs by his edition of Theocritus, 
in 2 vols, 8vo. He undertook this work by the advice 
of Judge Blackdone, then fellow of All Souls College, 
and an ardent promoter of every publication that was 
likely to do credit to the Clarendon prefs. This ela¬ 
borate publication reflects no fmall credit on the learn¬ 
ing, diligence, and talle of the editor. 

In 1771, he was eledled a fellow of the Antiquarian 
Society, and was prefented by the Earl of Litchfield to 
the fmall living of Kiddington in Oxfordfiiire, which 
lie held till his death. He like wife in this year publifh¬ 
ed an improved account of “ The Life of Sir Thomas 
Pope, founder of Trinity College, Oxford. In coin- 
pofing thefe memoirs, he bellowed much labour and re- 
fearcli, and fhewed great judgment in the arrangement 
of his materials. But poifhly, in his ardour to pay* a 
dtbt of gratitude, he has not fuifidiently confidered 
what was due to his own fame. The fame (Length of 
description and vigour of remark would have better 
fuited the life of fome eminently diltinguifhed character, 
and extended the reputation of the author as a bio¬ 
grapher beyond the circle of thofe academical readers 
who are influenced^by the fame feelings of veneration* 
refpcdl, and gratitude which prompted Mr Warton to 
compofe this work. The preface contains fome excellent 
remarks on biographical writing. 

The plan for a liidory of Englifil poetry was laid by- 
Pope, enlarged by Gray : but to bring an original plan 
nearly to a completion wasreferved for the perfeverance 
of Warton. In 1744 appeared his fird volume; in 
1778, the fecoiid and third ; which brings the narrative 
down to the commencement of the reign of 'Elizabeth 
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in i $81. Tills work' displays the mod fingular com¬ 
bination of extraordinary talents and attainments. It 
unites the deep and minute refearches of the antiquary 
with the elegance of the claffical fcholai* and the He ill 
of the praClifed writer. The flyle is vigorous and man¬ 
ly ; the observations acute and juft ; and the views of 
the fubjedt are extenfive and accurate. 

In 1777, he collected his poems into an odtavo vo¬ 
lume, containing mifcellaneous pieces, odes, and fon- 
nets. This publication may be confidered in fome 
meafure original ; there being only feven pieces that 
had before appeared, and near three times that num¬ 
ber which were then printed for the fird time. 

I11 vindication of the opinion he had given in his fe- 
cond volume of “ The Hidory of Poetry,” relative to 
the ingenious attempt of Chatterton to impolc upon 
the public, he produced, in 1782, “ An Inquiry into 
the Authenticity of the Poems attributed to Rowley.” 
In this excellent pamphlet the principles of true crit 1- 
ciftn are laid down, an appeal is properly made to the 
internal evidence of the poems; and upon thele grounds 
it is proved, in the mod fatisfa&ory manner, that they 
could not have been written by a monk of the fourteenth 
century. 

The year 1785 brought him thofe diftin&ions which 
were no lefs honourable to thofe who conferred than to 
him who received them. He was appointed poet-laureat 
on the death of Whitehead, and ele&ed Camden pro- 
feffor of ancient hidory on the refig nation of Dr Scott. 
11 is inauguration leCture was delivered in a clear and 
impreffive manner from the profefforial chair. It con¬ 
tained excellent obfervations on the Latin hidorians, 
and was written in a drong, perfpicuous, and claffical 
dylc. In his odes, the vigour and brilliancy of his 
fancy were not prodituted to an infipid train of courtly 
complements: each prefents an elegant fpecimen of de- 
feriptive poetry, and as all of them have only a (light 
relation to the particular occafion on which they were 
written, and have always a view to fome particular and 
intereding fuhjcd, they will be perufed with pleafure as 
long as this fpecics of compofition is admired. 

He made occahonal journeys to London to attend 
the literary club, of which he was fome years a member; 
and to vifit his friends,particularly Sir Jofhua Reynolds. 
At his houfe he was fure to meet perlons remarkable 
for fafhion, elegance, and tadc. 

His lad publication, except his official odes, confid¬ 
ed of Milton’s fmaller poems. A quarto edition ap¬ 
peared in J790, with corre&ions and additions. The 
great objeCl of thefe notes is to explain the allnfions of 
Milton, to trace his imitations, and to illudrate his 
beauties 

Until he reached his fixty fecond year, he continued 
to enjoy vigorous and uninterrupted health. On being 
feized with the gout, he went to Bath, and flattered 
himfelf, on his return to college, that he was in a fair 
way of recovery. But the change that had taken place 
in his conditution was vifible to his friends. On 
Thurfday, May 20, 1790, he paffed the evening in the 
common room, and was for fome time more cheerful 
than ufual. Between ten and eleven o’clock he was 
druck with the palfy, and continued infenfible till his 
death, which happened the next day at two o’clock. 
On the 27th, his remains were interred in. the college 
chapel with the mod diftinguifhed academical honours, 
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The inscription upon the flat done which is placed Warton, 
over his grave contains only an enumeration of his pie- 
ferments. 

Such was the general condudl and behaviour of Mr 
Warton as to render him truly amiable and refpe&able. 
By his friends he was beloved for his open and cafy* 
manners; and by the members of the univerfity at large 
he was refpected for his conflant refnknee, 11 rong at¬ 
tachment to Alma Mater, his dudious purfuite, and 
high literary character. In all parties where the com¬ 
pany accorded with his inclination, his converfatiou was 
eafy and gay, enlivened with humour, enriched with 
anecdote, and pointed with wit. Among his pecu¬ 
liarities it may be mentioned that he was ford of all 
military fights. He was averfe to ifrangers, particu* 
larly to thofe of a literary turn ; and yet he took a great 
pkafure in encouraging the efforts of rifmg genius, and 
affilting the dudious with his advice ; as many of the 
young men of his college, who (hared his affability and 
honoured his talents, could teftify. He was bred in the 
febool of panders ; and made as many good ones as Bar¬ 
ton and Leigh, the celebrated word-hunters of his day. 
Under the mafic of indolence, r.o man was more bufy ; his 
mind was ever on the wing in fearch of fome literary prey. 
Although, at the accuflomed hours of Oxford ftndy, ho 
was often feen fauntering about, and eonverfing with 
any friend he chanced to meet ; yet, when others were 
wafting their mornings in fleep, he was indulging hi3 

meditations in his favourite walks, and courting the 
Mufes. His fituation in Oxford was pcrfe&ly conge¬ 
nial with his difpofition, whether he indulged his Lilies 
of pleafantry in the common room, retired to his own 
ftiidy, or to the Bodleian library; fauntered on the banks 
of his favourite Cherwell, or furveyed, with the enthu- 
fiaftic eye of tafle, the ancient gateway of Magdalen 
College, and other fpecimens of Gothic architecture. 

The following is a lift of Mr Warton’s works : 
1. “ Five Paftoral Eclogues,” qto, 1747. Reprinted 
in Pearch’s Cohesion of Poems. 2. “ The Pleafures 
of Melancholy,” written in 1745 ; Firll printed in Dod- 
(ley’s Collection, and afterwards in the Collection of 
Mr Warton’s Poems. 3. “ Progrefs of Difcontent,” 
written in 1746. Firft printed in the “ Student,” a 
periodical paper. 4. “ The Triumph of Ifis, a Poem,” 
4to, 1740. 5. “ Newmaiket, a Satire,” folio, 1751. _ 
6. “ Ode for Mufic,” performed at the theatre in Ox¬ 
ford 1751. 7. “ Obfervations on the Faerie Queen of 
Spcnfer,” 8vo, 1754. 8. “ Infciiptionum Metrica- 
rum DeleCtus,” 4to, 1758. 9. “ A Defcription of the 
City, College, and Cathedral, of Winchelter,” 8vo, no 
date. 10. “ The Life of Sir Thomas Pope,” in the 
5th volume of the Biographia Britannica,” republifhed 
in 1772* XI* “The Life and literary Remains of 
Ralph Bathurft, M. D. Dean of Wells, and Prefident 
of Trinity College in Oxford,” 1761. 12. “ A Com¬ 
panion to the Guide, and a Guide to the Companion,” 
i2mo, 1762. 13. “ The Oxford Saufage,” in which 
are feveral Poems by Warton. 14. “ Anthologise 
Graecae a Conftantino Cephala conditte Libri tres,* 
2 tom. 1766. 15. “ Theocritis Syracufii quae fuperfunt, 
cum Scholiis Gnccis,” &c. 2 tom. 4to, 1770. 16. 
“ Hiftory of Englifh Poetry, from the Clofe of the 
11th to the Commencement of the 18th Century,” 
4to, Vol. I. 1774. Vol. II. 1778. Vol. III. 1781. 
17. “ Poems,” 8vo, 1777. 18. « Specimen of a 

Hiftory 
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Hiftory of Oxfordfhire,” 1783. 19. “ An Enquiry 
into the Authenticity of the Poems attributed to 
Thomas Rowley>,, Svo, 1782. 20. Verfes on Sir J. 
Reynolds’s painted Window in New College Chapel, 
410,” 1782. 21. “ Poems on feveral Occalions, by 
John Milton, with Notes critical and explanatory,” 8vo, 

178$. 
WASHINGTON (George), whofe name is likely 

to live as long as that of any modem, was born on the 
j 1 th of February 1732, ni the pariih of Waihington, 
Virginia. He was delcftnded from an ancient family in 
Cheihire, of which a branch lnd been clhibiiihed in Vir¬ 
ginia about the middle of the 17 th century. We are 
not acquainted with any remarkable circumdances ot 
his education or his eaily youth ; and we Ihould not in¬ 
deed expert any marks of that diforderly prematurenefs 
of talent, which is fo often fallacious, in a chara&er 
whofe diftinguifhing praife was to be regular and na¬ 
tural. His claffical inllrudion was probably fmall, fuch 
as the private tutor of a Virginian country gentleman 
could at that period have imparted; and if his opportuni- 
tieeof information had been more favourable, the time was 
too fhoit to profit by them (a). Before he was twenty 
he was appointed a major in the colonial militia, and 
he had very early occalion to difplay thofc political and 
military talents, of which the exertions on a greater 
theatre have iince made his name fo famous throughout 

the world. 
The plenipotentiaries who framed the treaty of Aix 

la Chapelle, by leaving the boundaries of the Britifh 
and French territories in North America unfixed, had 
fown the feeds of a new war, at the moment when they 
concluded a peace.—The limits of Canada and Loui* 
fiana, negligently deferibed in vague language by the 
treaties of Utrecht and Aix la Chapelle, becaufe the 
greater part of thefe vaft countries was then an impe¬ 
netrable wildernefs, furnifhed a motive, or a pretext, 
for one of the moll fuccefsful, but one of the mod bloody 
and vvafteful wars in which Great Britain had ever been 
engaged. See Britain, EncycL 

In the difputes which arofe between the French and 
Englifh officers on this fubje&, Major Wafhington was 
employed by the governor of Virginia, in a negociation 
with the French governor of Fort du Quefne (now 
Pit (burgh) ; who threatened the Englifh frontiers with 
a body of French and their Indian allies. He fucceed- 
ed in averting tTie invasion ; but hoftilities becoming in- 
evitable, he was in the next year appointed lieutenant 
colonel of a regiment raifed by the colony for its own 
defence ; to the command of which he foon after fuc- 
ceeded. The expedition of Braddock followed in the 
year 1755 ; of which the fatal iffiie is too well known 
to require being deferibed by us. Colonel Wafhington 
ferved in that expedition only as a volunteer ; but fuch 
was the general confidence in his talents, that he may 
be faid to have conduced the retreat. Several Britifh 
officers are ilill alive who remember the calmnefs and 

intrepidity which he fhevved in that difficult iituatiort, Wafliin^- 
and the voluntary obedience which was fo cheerfully ^n* 
paid by the whole army to his fupeiior mind. After ~ 
having adled a diflinguifhed part in a fubfequent and 
more fuccefsful expedition to the Ohio, he was obliged 
by ill health, in the year 1758, to refign his military 
fitimtion. The fixteen years which followed of the life of 
Wafhington fupply few materials for the biographer. 
Having married Mrs Cuflis, a Virginian lady of amiable 
character and refpeclabie connections, he fettled at his 
beautiful feat of Mount Vernon, of which we have had 
fo many deferiptious; where, with the exception of 
fuch attendance as was required by his duties as a ma- 
gidrate and a member of the aflembly, his time wa3 oc¬ 
cupied by his domeflic enjoyments, and the cultivation 
of his eflate, in a manner well fuited to the tranquillity 
qf his pure and unambitious mind. At the end of this 
period he was called by the voice of his country from 
this ilate of calm andfecure though unoflentatious hap. 
pinefs. 

For almoff half a century fvmptoms of difafftdlion to 
the mother country had been fo vilible in the New 
England provmces, that fo early as 1734 the celebrated 
Bifhop Berkeley had predicted a total feparation of 
Noith America from Great Britain. That prelate, 
when a private clergyman, had lived three years in 
Rhode I (land, and was an attentive and fugacious ob- 
ferver of the manners and principles of the people, 
among whom he perceived the old leaven of their fore¬ 
fathers fermenting even then with great violence. The 
middle and fouthern provinces, however, were more 
loyal, and their influence, together with perpetual dread 
of the French before the peace of 1763, put off the 
feparation to a more diffant day than that at which, wc 
have reafon to believe, the Bilhop expc&ed it to take 
place. Virginia, the moft loyal of all the colonies, had 
long been in the habit of calling itfelf, with a kind of 
proud pre-eminence, bis Alajcjiy's ancient dominion ; and 
it was with fome difficulty that the demagogues of 
New England could gain over that province when the 
time arrived for effecting their long meditated revolt. 
At lall, however, they fucceeded ; and we find Mr 
Wafhington as a delegate from Virginia in the C011- 
grefs which met at Philadelphia on the 26th of O&ober 
1774. (See America, 174. EncycL) As no A- 
merican united in fo high a degree as he did, military 
experience with refpe&ability of chara&er, he was ap. 
pointed to the command of the army which had affem- 
bled in the New England provinces, to hold in check 
the Britifh army which was then encamped under Ge¬ 
neral Gage at Bofton. . 

At this period there is fome reafon to believe that nei¬ 
ther Mr Wafhington nor his conftituents entered heartily 
into the views of the New Englanders; but afraid left 
the army of thofe rebellious fanatics, after (baking off the 
yoke of Great Britain, might give law to the continent, 
he took upon himfelf the command of that army in the 

j F 2 month 

f a \ Several accounts of the life of Wafhington have ftated that he ferved as a midlhipman on board a Br.tifli 
friiate This is a miflake. His elder brother, who died young, ferved in that capacity in Vernon aexped.non 
arrainft Cartha°-ena ; whence the family feat was called Mount Vernon. Wafhington himfelf never left the U- 
Sed States, except in one fhort voyage to a Weft India ifland, when he wa, very young. 
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month of July 1775 (b). To detail his conduft in the 
years which followed, would be to relate the hiliory of 
the Arr erican war, which we have already related in the 
article A merica (Bncycl.). Within a very Short peiiod 
after the declaration of- independence, the affairs of A- 
merica were in a condition fo deiperate, that perhaps 
nothing but the peculiar character of Walhingtoids ge- 
mus could have retrieved them. Activity was the po¬ 
licy of invadeis. In the held of battle the Superiority 
of a difeiplined army is displayed. But delay was the 
wifdom of a country defended by undisciplined folditrs 
againil an enemy who mull be more exhausted by time 
than he could be weakened by defeat. It required the 
confumn ate pm fence, the calm wiidem, the inflexible 
fhmnefs, the moderate and well-balanced temper of 
Wafliington to embrace fuch a plan of policy, and to 
perfeveie in it : to refill the temptations of enter prize ; 
to fix the confidence of hi3 foldiers without the attrac¬ 
tion of vidlory ; to fupport the Ipirit of the army and 
the people amidfl thole flow and cautious plans of de¬ 
fensive warfare which * are more dispiriting than defeat 
itfelf; to contain his own ambition and the impetuosi¬ 
ty of his troops; to endure tempoiary oblcurity for the 
Salvation ofhis country, and for the attainment of lohd 
and immortal glory ; and to tuffer even temporary re¬ 
proach and obloquy, fupported by the approbation of his 
own confcience and the applaufe of that imall number of 
w ife men, wlmfe praife is an eirnelt of the admiration and 
gratitude of pollcrity. Victorious generals easily acquire 
the confidence of their army. 1 heirs, however, is a 
confidence in the fortune of their general. That of 
Washington’s army was a confidence in his zvifdom. 

Vidor y gives fpirit to cowards, and even the agitations 
of defeat fometimes impart a courage of deipair. Cou¬ 
rage is infpired by Succefs, and it may be iiimulated to 
delperate exertion even by calamity; but it is generally 
pailied by iria&ivity,— A fyllem of cautious defence is 
the fevereft tiial of human fortitude ; and by this tell 
tile firmnefs of Washington was tried. It mull not, 
however, be concealed, that fome of the Britilh com¬ 
manders gave him advantages, which he furely did not 
expert ; for moie th?n once, as it appears to us, they 
had it in their power to annihilate his army, merely by 
following up their victories. The iffue of the conteit 
ig known. 

Much has been faid by the Britilh and American de¬ 
secrates of the magnanimity of Washington durir.o* the 
ravages of a civil war, in which he acted fo cordpicu- 
C>U5 a part ; and we feel not ourfelves inclined to nfufe 
him the praife which he may have merited on this or 
on any other account. But granting that duty requi¬ 
red him to execute as a fpy the accomplifhed Andre, 
true magnanimity would have prevented him from in- 
fultingly erecting, in the view of that unfortunate of¬ 
ficer, the gallows on which he was to be hung, feverai 
days before his execution \ When Earl Cornwallis was 
overpowered by numbers, and obliged at York town to 
furrender to the united armies of America and France, 
a magnanimous conqueror would not have maheioufly 
claimed, contrary to the ufage of’civilized war, the 

fword from the hands of that gallant nobleman. On Wafhfc^. 
theie two occasions, and on fome others, the conduct of ton- 
Wafhington agreed fo ill with his general character, 
that we are inclined to believe that he mull have been 
influenced by the leaders of the French army Rochem- 
iKau and Fayette. One thing is certain, that he was 
fo little plcaltd cither with his own conduct on parti¬ 
cular occafions, or with the general principle of the A- 
mtrican revolution, that he never could be forced to talk, 
on the fubjedt. An Italian nobleman, who vilited him 
alter the peace, had often attempted, in vain, to turn the 
conversion to the events of the war. At length he 
thought he had found a favourable opportunity of ef¬ 
fecting his purpofe ; they were riding together over the 
fecne of an adlion where Washington's conducl had been 
the fubjecl of no Small animadverlion. Count _ 
faid to him, 4< Your condudl, Sir, in this adlion has 
been criticiSed.” Waftiington made no anfwer, but 
clapped fpurs to his horie ; after they had paSTed th* 
field, he turned to the Italian and faid, “ Count_s_, 
} obferve. that you wish me to Speak of the war ; it is a 
converfation which I always avoid. I rejoice at the eila- 
bliShment of the liberties of America. But the time 
of the ft niggle was a horrible period, in which the bell 
men were compelled to do many things repugnant to 
their nature.” This, we think, is the language of a 
good man not altogether fatibfied with the part which 
he had been compelled to adt, and who though he re¬ 
joiced at the eilabliShmcnt of the liberties of America, 
probably forefaw that She would reap no benefit from 
her favourite independence. 

I he conclusion of the American war permitted Wash¬ 
ington to return to thofe domeltic feenes, from which 
no views of ambition feem to have had the power to 
draw him. But he was not allowed long to enjoy this 
privacy. I’he fupreme government of the United Slates* 
huSlily thrown up, in a moment of turbulence and dan¬ 
ger, as a temporary fortification againtl anarchy, pro. 
ved utterly inadequate to the preservation of general 
tranquillity and permanent Security. The confufions 
of civil war had given a taint to the morality of the 
people, which rendered the reSlraints of a juil and vi¬ 
gorous government more indifpenfabiy neceitary. Con¬ 
fiscation and paper money, the two greateSl Schools of 
rapacity and dithonedy in the world, had widely Spread 
their poifou among the Americans. One of their own 
writers tells us, that the whole iyilem oS paper money 
was a fyitem oS public and private frauds. In this Slate 
of things, which threatened the dif!olution of morality 
and government, good men faw the neceflity of concen¬ 
trating and invigorating the fupreme authority. Un¬ 
der the influence of this conviction, a convention of de¬ 
legates was aflembled-at Philadelphia, which Strength¬ 
ened the bands of the Federal Union, and beitowed on 
Congrefs thofe powers which were necellary Sor the 
purpofes of good government. . Washington was the 
president of this convention, as he, in three years after, 
was eleCted president of the United States of America, 
under what was called “ The New Constitution,” tho* 
it ought to have been called a reform of the republican 
_ government, 

in the DrefaL^to^^^'1^6/^?^1^8 °r ^ °n t*11#S occaflon> 18 rendered in the higheft degree probable 
2 1 N0rth JZfn ^ °}1 ^ ^ Con^UenCeS °ftbe Amerkan Revolution, in thirteen JDifcour/esPreach- 
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Wafting* government, ns that republican government ltfelf wa6 

t°n. oniy a reform of the ancient colonial conftitution under 

-m Britifh crown. None of thefe changes extended 

fo far as an attempt to new-model the whole fecial and 

political fyftem. 
Eventb occurred during his chief nngiftracy which 

convulfed the whole political world, and which tried 

moft fevereiy his modelation and prudence. The French 

revolution took place; Wafhington, who had experienced 

the evils of one revolution, augured, from the beginning, 

no good from the daring fpeculations of inexperienced 

vifionanes ; and the ptogrefs tff the revolution was not 

calculated to cure his diftiuft. When, in the year 1 793, 

France, then groaning under the mod intolerable and 

hideous tyranny, became engaged in war with ahr.oit 

all the governments of the civilized world, it is laid to 

have been a matter of deliberation with the Prefident 

of the United States, whether the republican envoy, or 

the agepn of the French princes, fhould be received in 

America as the diplomatic reprefentative of France. 

But whatever might be his private feelings of repugnance 

* and horror, his public conduct was influenced only by 

his public duties. As a virtuous man he mull have abhor¬ 

red the fvflem of crimes which was eftablifhed in France. 

But as the iirft magi{lrate of the American comn*on- 

vvealth, he was bound only to confider how far the in- 

tereft and fafety of the people whom he governed were 

afFe&ed by the conduct of France. He favv that it 

was wife and ncceffary for America to preferve a good 

undemanding and a beneficial intercourfe with that 

great country, in whatever maimer the was governed, as 

long as die abftained from committing injury againft the 

United States. Guided by this juft and Ample prin¬ 

ciple, uninfluenced by the abhorrence of crimes which 

he felt, and which others afFe&ed, he received Mr Ge¬ 

net, the rainifter of the French Republic. I he hiftory 

of the outrages which that minifter committed, or in- 

fiigated, or countenanced, againft the American govern¬ 

ment, mu ft be frefh in the memory of all our readers. 

The conduct of Wafhington was a model of firm and 

dignified moderation. Infults were offered to his au¬ 

thority in official papers, in anonymous libels, by incen¬ 

diary declaimed, and by tumultuous meetings. he 

law of nations was trampled under foot. Hia confiden¬ 

tial minifter* were feduced to betray him, and the de¬ 

luded populace were fo inflamed by the arts of their 

enemies, that they broke out into infurreClion. No 

vexation, however galling, could dilturb the tranquilli¬ 

ty of his mini, or make him deviate from the policy 

which his iituation prescribed. With a more confirm¬ 

ed authority, and at the head of a longer eftablifhed go¬ 

vernment, he might perhaps have thought greater vi¬ 

gour juftifiable. But in his circumflances, he was fen- 

fible that the nerves of authority w ere not ftrong enough 

to bear being ftrained. Perfuafion, always the moil 

defirable inftrument of government, was in his cafe the 

fafeft. Yet he never overpaffed the line which fepa- 

rates conceffion from meannefs. He reached the utmoft 

limits of moderation, without being betrayed into pu- 

fdlanimity. He preferved external and internal peace 

by a fyftem of mildnefs, without any of thofe virtual 

cor.feffions of weaknefs, which fo much difhonour and 

enfeeble fupreme authority. During the whole of that 

arduous druggie, his perfonalchajra&er gave that flrength 

to a new r.iagjlracy whicl^in other countries anfes fiom 

ancient habits of obedience and refpe&. The authori- Wafiung- 

ty of his virtue was more efficacious for the, preferva- ton;_ J 

tion of America than the legal powers of his office. 

During this turbulent period, he was re-ele&ed to 

the office of the Prefidency of the United States, wftich 

he held from April 1789 till September 1796. Pro¬ 

bably no magiflrate of any commonwealth, ancient or 

modern, ever occupied a place fo painful and perilous. 

Certainly no man was ever called upon fo often to fa- 

crifice his virtuous feelings (he had 110 other iacrifices 

to make) to his public duty. Two cb'cumftances of* 

this lort dtferve to be particularly noticed. In the 

fpring of 1794, he fent an ambaffador to Paris wTth 

credentials, add relied to his “ Dear friends the citizens 

compofmg the Committee of Public Safety of the 

French Republic,” whom he prays God “to take un¬ 

der his holy prote&ion.” Fortunately the American 

ambaffador was fpared the humiliation of prefenting his 

credentials to thefe bloody tyrants. Their power was 

fubverted, and a few of them had fullered the punifh- 

ment of their crimes, wdiich no punithment could ex¬ 

piate, before his arrival at Paris. Readily as we ad¬ 

mit the purity of the motives which induced him to 

fend this embaffy to Paris, we cannot poffibly approve 

of his condudl in deviating fo far from the ufual diplo¬ 

matic ftyle, as to call Robtfpierre his friend ; but he 

was befet by an abfr.rd, though formidable, fa&ion at 

home. 

He had another ftruggle of feeling and duty to en¬ 

counter, when he was compelled to fupprefs the infur- 

re&ion in the wefttin counties of Pennfylvania by force 

of arms. But here lie had a confolation. The exercife 

of mercy confoled his mind for the nec&fity of having 

recourfe to arms. Never was there a revolt quelled 

with fo little blood. Scarcely ever was the bafeft daf- 

tard fo tender of his own life, as this virtuous man was 

of the lives of his follow-citizens. The value of his cle¬ 

mency is enhanced by recolle&ing that he was neither 

without provocations to feverity, nor without pretexts 

for it. His character and his office had been reviled 

in a manner almoft unexampled among civilized nations. 

His authority had been inluked. — His fafety had been 

threatened. Of his perfonal and political enemies fome 

might, perhaps, have been fufpc&ed of having inftiga- 

ted the iniurrcCtion ; a greater number were thought to 

wifn well to it; and very few fhewed much zeal to fup- 

prefs it. Is habitus anlmorum full, ut pejfimum fcfcinus 

uuderttit pauc't, piures vel/ent, omnespotcrentur. But nei¬ 

ther refentment, nor fear, nor even policy itfelt, could 

extinguilh the humanity of Wafhington. This feems 

to have been the only facriiice which he was incapable 

of making to the inter eft of his country. 

T hroughout the whole courfe of his fecond Prefiden¬ 

cy, the danger of America was great and imminent al¬ 

moft beyond example. The fpiiit of change, indeed, 

at that period, (hook all nations. But in other coun¬ 

tries it had to encounter ancient and folidly eftablifhed 

powet ; it had to tear up by the roots long habits of 

attachment in fome nations for their government ; of 

awe in others ; of acquiefcence and fnbmiffion in all.— 

But in America the government was new and weak. 

The people had fcarce time to recover from the ideas 

and feelings of a recent civil war. In other countries 

the volcanic force muft be of power to blow up the 

mountains, and to convulfe the continents that held it 
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Waflnng- down, before it could efcape from tbe deep caverns in 

, 1011' , which it was iinpriioned : — in America it was covered 
v only by the afhes of a late convulfion, or at moft by a 

little thin foil, the produce of a few years quiet. 
The government of America had none of thofe falu- 

' tary prejudices to employ, which in every other country 
were ufed with fuccefs to open the eyes of the people to 
the enormities of the French revolution. They had, on 
the contrary, to contend with the prejudices of their 
people in the moft moderate precautions againft internal 
confuiion, in the moftineafured and guarded refiftance to 
the unparalleled infults and enormous encroachments of 
France. Without zealous fupport from the people, the 
Ameiican government was impotent. It required a con- 
fiderable time, and it coil an arduous and dubious drug- 
gle, to dire& the popular fpirit againft a fifter republic, 
eftablifhed among a people to whofe aid the Americans 
aferibed the eftablifliment of their independence. It is 
probable, indeed, that no policy could have produced 
this efleCl, ur.kfs it had been powerfully aided by the 
crimes of the French government, which have proved 
the ftrongeft allies of all eftablifhed governments; which 
have produced fuch a general difpoiition to iuhmit to 
any hnonvn tyranny, rather than rufh into all the un¬ 
known and undefinable evils of civil confufion, with the 
horrible train of new and monftrous tyrannies of which 
it is ufuaily the forerunner. But of thefe circumftances 
Wafhington availed himfelf with uncommon addrefs. 
He employed the horror excited by the atrocities of the 
French revolution for the molt honeft and praife-worthy 
purpofes; to preferve the internal quiet of his conntry; 
to affert the dignity, and to maintain the rights, of the 
commonwealth which he governed, againft foreign ene¬ 
mies. He avoided war without incurring the imputa¬ 
tion of pufillanimity. He cherifhed the deteftation of 
Americans for anarchy, without weakening the fpirit of 
liberty ; and he maintained, and even consolidated, the 
authority of government, without abridging the pri¬ 
vileges of the people. 

The refignation of Wafhington in 1796 was certainly 
a meafure of prudence, and we doubt not of patriotifm; 
but the conduCl of his fucceffor has been fuch a3 to give 
the Americans reafon to regret that the reins of govern¬ 
ment were thrown up by the only hand, perhaps, that 
was fit to guide them during fo unfettled a ftate of pub¬ 
lic affairs. When he retired, he publifhed a valedic¬ 
tory addrefs to his countrymen, as he had before done 
when he quitted the command of the army in 1783. 
In thefe compofitions, the whole heart and foul of 
Wrafhington are laid open. Other ftate papers have, 
doubtlefs, fhewn more fpirit and dignity, more eloquence, 
greater force of genius, and a more enlarged compre- 
henfion of mind ; but none ever difplayed more fimpli- 
city and ingenuoufnefs, more moderation and fobriety, 
more good fenfe, more prudence, more honefty, more 
earneft affe&ion for his country and for mankind, more 
profound reverence for virtue arid religion; more ardent 
wifhes for the happinefs of his fellow-creatures, and 
more juft and rational views of the means which alone 
can effe&nally promote that happinefs. 

From his refignation till the month of July 1798, he 
lived in retirement at Mount Vernon. At this latter 
period,^ it became neceffary for the United States to 
arm. ^ I hey had endured with a patience, of which 
there is no example in the hiftory of dates* all the con¬ 

tumely and wrong which fueceffive adminiflrations in Wafhirg- 
France had heaped upon them. Their fhips were every- wtotnj 
where captured, their minifters were detained in a fort Work " 
of imprifenrrert at Paris; while incendiareis, clothed in 
the facred character of ambaffadors, fcattered over their 
peaceful provinces the fire brands of fedition and civil 
war. An ofTer was made to terminate this long courfe 
of injuftice, for a bribe to the French minifters. This 
offer was m~de by ptrfons who appeared to be in the 
confidence of M. Talleyrand, who profrjj'ed to aft by 
his authority ; who have been fince, indeed, difavowed 
by him ; bu who neve*' will be believed not to have 
been his agents, till he convidl them of impofture by 
legal evidence, and procure them to be punched for fo 
abominable a fraud. 

The United States refolved to arm by land and fea. 
The command of the army was bellowed on General 
Wafhington ; which he accepted, becaufe he was con¬ 
vinced that “ ever) thing we hold dear and facred was 
ferioufly threatened* though he had flattered him. # ^ ^ 
felf “ that he had quitted for ever the bounalefs field Letter of Ac* 

of public a&ion, inceffant trouble and high refponfibi-^//j«^. 
lity, in which he had long a£led fo confpicuous a part.” 
In this office he continued during the Ihort period of 
his life which ftill remained. — On Thurfday the 12th 
December 1799, he was feized with an inflammation 
in his throat, which became confiderably worfe the next 
day ; and of which, notwithilanding the efforts of his 
phylicians, he died on Saturday the 14th of December 
1 799, in the 68th year of his age, and in the 23d year 
of the independence of the United States, of which he 
may be confidered as the founder. The fame calmnef3, 
fimplicity, and regularity, which had uniformly marked 
his demeanor, did not forfake him in his dying mo¬ 
ments. He faw the approaches of death without fear: 
—he met them without parade.—Even the perfedlly 
well-ordered ftate of the moil minute particulars of his 
private bufinefs, bore the (lamp of that conllant autho¬ 
rity cf prudence and pra£lical reafon over his a&ions, 
which was a diflinguifhing feature of his chara&er. He 
died with thefe fentiments of piety which had given 
vigour and confiftency to his virtue, and adorned every 
part of his iiluftrious life. 

WATCH WORK. Our intention in this article 
does not extend to the manual praflice of this art, nor 
even to all the parts of the machine. We mean to con- 
fider the moil important and difficult part of the con- 
flrudlion, namely, the method of applying the main¬ 
taining power of the wheels to the regulator of the mo¬ 
tion fo as not to hurt its power of regulation. Our 
obfeivations would have come with more propriety* un¬ 
der the title Scapement, that being the name given by 
our aitills to this part of the conllrudlion. Indeed they 
were intended for that article, which had been unac¬ 
countably omitted in the body of. the Dictionary under 
the words Ciock and Watch. But the bad health 
and occupations of the perfon who had engaged to 
write the article, have obliged us to defer it to the laft 
opportunity which the alphabetical arrangement affords 
us ; and, even now, the fame caufes unfortunately pre¬ 
vent the author from treating the fubjed in the manner 
he intended, and which it well deferves. But we truft 
that, from the account which is here given, the reader, 
who is converfant in mathematical philofophy, will per¬ 
ceive the juftnefs of the conclufions, and that an intelli¬ 

gent 
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gent artift will have no Lefitation in acceding to the 

propriety of the maxims of continuation deduced from 

them. 
The regulator of a clock or watch is a pendulum or 

a balance. Without this check to the motion of the 

wheels, impelled by a weight or a fpring, the machine 

would run down with a motion rapidly accelerating, till 

fridtion and the rtfiftance of the air induced a fort of 

uniformity, as they do in a kitchen jack. But if a pen¬ 

dulum be fo put in the way of this motion, that only 

one tooth of a wheel can pafa it at each vibration, the 

revolution of the wheels will depend on the vibration of 

the pendulum. This has long been obferved to have a 

certain contlancy, infomuch that the aftronomers of the 

Eaft employed pendulums in meafuring the times of 

their observations, patiently counting their vibrations 

during the phafes of an eclipfe or the tranfits of the 

ftars, and renewing them by a little pu(h with the fin¬ 

ger when they became too imall. Gaffendi, Riccioli, 

and others, in more recent times, followed this example. 

The celebrated phyfician Sandlorius is the firft perfon 

who is mentioned as having applied them as regulators 

of clock movements. Machines, however, called clucks, 

with a train of toothed wheels, leading round an index 

of hours, had been contrived long before. The earliell 

of which we have any account is that of Richard of 

Wallingford, Abbot of St Alban's, in 1326 (a). It 

appears to have been regulated by a fly like a kitchen 

jack*. Not long after this Giacomo Dondi made one 

at Padua, which had a motus fuccuJforius> a hobbling or 

trotting motion ; from which exprefiion it feems proba¬ 

ble that it was regulated by fome alternate movement. 

We cannot think that this was a pendulum, becaufe, 

once it was introduced, it never could have been fup- 

planted by a balance. The alternate motion of a pen¬ 

dulum, and its feeming uniformity, aie among the mod 

familiar obfervations of common life ; and it is furpri- 

iing that they were not more early thought of for re¬ 

gulating time meafurers. The alternate motions of the 

old balance is one of the moft far-fetched means that 

can be imagined, and might pafs for the invention ot a 

very reflecting niiud, while a pendulum only requires to 

be drawn afide from the plumb-line, to make it vibrate 

with regularity. The balance mu ft be put in motion by 

the clock, and that motion mull be Hopped, and the 

contrary motion induced ; and we mull know that the 

fame force and the fame checks will produce uniform 

ofciliations. All tty’amuft be previously known before 

we can think of it as a regulator ; yet fo it is that 

clocks, regulxted by a balance, were long ufed, and very 

common through Europe, before Galileo propofed the 

pendulum, about the year 1600. Pendulum clocks then 

came into general ufe, and were found to be greatly pre¬ 

ferable to balance clocks as accurate meafur-ers of time. 

Mathematicians faw that their vibrations had fome re- 
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gular dependance on uniform gravity, and in their wri¬ 

tings we meet with many attempts to determine the , 

time and demonfirate the ifochronifm of the vibrations. 

It is amufing to read thefe attempts. We wonder at 

the awkwardnefs and infufficiency of the explanation 

given of the motions of pendulums, even by men of ac¬ 

knowledged eminence. Merftnnus carried on a moft 

ufeful correfpondence with all the mathematicians of 

Europe, and was the means of making them acquainted 

with each other ; nay, he was himfelf well c.onverfant 

in the fcience ; yet one cannot but fmile at his reafon- 

ings on this fubjeCl. Standing on the fhoulders of our 

predeceffors, we look around us, in great fatisfa&ion 

with our own powers of obfervation, not thinking how 

we are raifed up, or that we are trading with the flock 

left us by the diligent and fagacious philofophers of the 

17th century (b). Riccioli, Gaftendus, and Galileo, 

made fimilar attempts to explain the motion of pendu¬ 

lums ; but without fuccefs. This honour was referved 

for Mr Huyghens, the moft elegant of modern geome¬ 

ters. He had fucceeded in 1636 or 1657 in adapting 

the machinery of a clock to the maintaining of the vi¬ 

brations of a pendulum. Charmed with the accuracy 

of its performance, lie began to inveltigate with feru- 

pulous attention the theory of its motion. By the moft 

ingenious and elegant application of geometry to me¬ 

chanical problems, he demonlirated that the wider vi¬ 

brations of a pendulum employed more time than the 

narrower, and that the time of a femicircular vibration 

is to that of a very fmall one nearly as 34 to 29 ; and, 

aided by a new department of geometrical fcience in¬ 

vented by himfelf, namely, the evolution of curves, lie 

{hewed how to make a pendulum f ving in a cycloid, 

and that its vibrations in this curve are all performed 

in equal times, whatever be their extent. 
biit before this time, Dr Hooke, the moft ingenious 

and inventive mechanician of his age, had difeovered 

the great accuracy of pendulum clocks, having found 

that the manner in which they had been employed had 

obfeured their real merit. They had been made to vi¬ 

brate in very large arches, the only motion that could 

be given them bv the contrivances then knovn ; and in 

1656 he invented another method, and made a clock 

which moved with aftonifhiug regularity. Ufing a 

heavy pendulum, and making it living in very fmall 

arches, the clocks fo conftrudted were found to excel 

Mr Huyghens’s cycloidal pendulums ; and thofe who 

were unfriendly to Huyghens had a fort of triumph on 

the occafion. But this was the refult of ignorance. 

Mr Huyghens had (hewn, that the error of T£c of an 

inch, in the formation of the parts vhich produced the 

cycloidal motion, caufed a greater irregularity of vi¬ 

bration than a circular vibration could do, although it 

fhould extend five or fix degrees on each fide of the 

perpendicular. It has been found that the unavoidable 
inaccuracies, 

Watch- 
work. 

( a) Pro fe (Tor Beckmann, in the fir ft volume of his Hijlory of Inventions, exprefles a belief that clocks o this 

kind were ufed in fome monafteries fo early as the nth century, and that they were derived to the monks from 

the Saracens. His authorities, however, are difeordant, and feem not completely fatisfadory even to him elf. 

(b) We are provoked to make this obfervation, by obferving at this moment, in a literary journa, a per an 
noftart foeakinff of Newton's optical difeoveries in terms of ridicule and abufc, employing thefe veiy- 

K^ies todnrKauthority. Is" it not thus that Chriftianity is now flighted by thofe who enjoy the, 

fruits of the pure morality which it introduced! 
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Watch- Inaccuracies, even of the beft artifts, In the cycloidal 

i w”r * , coriftrudion, make the performance much inferior to 

that of a common pendulum vibrating in arches which 

do not exceed three or four degrees from the perpendi¬ 

cular. Such clocks alone are now made, and they ex¬ 

ceed all expedation. 

We have faid that a pendulum needed only to be re¬ 

moved from the perpendicular, and then let go, in or¬ 

der to vibrate and meafure time. Hence it might 

feem, that nothing is wanted but a machinery fo con- 

neded with the pendulum as to keep a regifter, as 

it were, of the vibration. It could not be difficult to 

contrive a method of doing this ; but more is wanted. 

The air mud be difplaced by the pendulum This re¬ 

quires fome force, and muft therefore employ fome part 

of the momentum of the pendulum. The pivot on 

which it fvvings occafions fridion — the thread, or thin 

piece of metal by which it is hung, in order to avoid 

this fridion, occafions fome expenditure of force by its 

want of perfect flexibility or elafticity. Thefe, and 

Other caufes, make the vibrations grow more and more 

narrow by degrees, till at laft the pendulum is brought 

to reft. We muft therefore have a contrivance in the 

wheelwork which will reftore to the pendulum the fmall 

portion of force which it lofes in every vibration. The 

^dion of the wheels therefore may be called a maintain- 

tng power, becaufe it keeps up the vibrations. 

But we now fee that this may affed the regularity of 

vibration. If it be fuppofed that the adion of gravity 

renders all the vibrations ifochronous, we muft grant 

that the additional impulfion by the wheels will de- 

ftroy that ifochronifm, tinlefa it be fo applied that the 

fum-total of this impulfion and the force of gravity 

may vary fo with the fituation of the pendulum, as ftill 

to give a feries of forces, or a law of variation, perfedly 

fimilar to that of gravity. This cannot be effeded, un- 

lefs we know both the law which regulates the adion 

of gravity, producing ifochronifm of vibration, and the 

rntenfity of the force to be derived from the wheels in 
-every fituation of the pendulum. 

The necefiary requifite for the ifochronous motion 

of the pendulum is, that the force which urges it to¬ 

ward the perpendicular, be proportional to its diftance 

from it (fee Dynamics, n° 103. Cor. 7. SuppL) ; and 

therefore, fince pendulums fwinging in fmall circular 

arches are fenfibly ifochronous, we muft infer that fuch 

is the law by which the accelerating adion of gravity 

on them is really accommodated to every fituation in 
thofe arches. 

It will greatly conduce to the better undemanding 

of the effed of the maintaining power, if the reader 

keep in continual view the chief circumftances of a mo- 

Pla*e tion of this kind. Therefore let AC a (fig. 1.) repre- 

LVU1- fent the arch paffed overby the pendulum, ftretched 

out into a ftraight line. Let C be its middle point, 

when the pendulum hangs perpendicular, and A and a 

be the extremities of the ofcillation. Let AD be drawn 

perpendicular to AC, to reprefent the accelerating ac¬ 

tion of gravity on the pendulum when it is at A. Draw 

the ftraight line DC d, and a d, perpendicular to A a. 

About C, as a centre, defcribe the femicircle AFH a. 

Through any points B, K, k, h, 8cc. of A a, draw the 

perpendiculars BFE, KLM, &c. cutting both the 
ftraight line and the femicircle. Then, 

i. The adions of gravity on the pendulum, when in 

the fituations B, K, &c. by which it is urged toward Wateh. 

C, are proportional to, and may be reprefented by, the vvorL 

ordinates BE, KL, he, k l, See. to the ftraight line - 
DC d. ^ _ - 

2. The velocities acquired at B, K, 8cc. by the ac¬ 

celeration along AB, AK, See. are proportional to the 

ordinates BF, KM, 8cc. to the femicircle AH a ; and, 

therefore, the velocity with which the pendulum pafles 

through the middle point C, is to its velocity in any 
other point B, asCH to BF. 

3. The times of deferibing the parts AB, BK, KC, 

8cc. of the whole arch of ofcillation, are proportional to, 

and may be reprefented by, the arches AF, FM, MH, 
&c. of the femicircle. 

4. If one pendulum defcribe the arch reprefented by 

AC a, and another defcribe the arch KC k, they will dc- 

feribe them in equal times, and their maximum veloci¬ 

ties (viz. their velocities in the middle point), are pro¬ 

portional to AC and KC; that is, the velocities in the 

middle point are proportional to the width of the of- 
cillations. 

The fame proportions are true with refped to the 

motions outwards from C. That is, when the pendu¬ 

lum deferibes CA, with the initial velocity CH, its ve¬ 

locity at K is reduced to KM by the retarding adion 

of gravity. * It is reduced to BF at B, and to nothing 

at A; and the times of deferibing CK, KB, BA, CA, 

are as HM, HF, HA. Another pendulum fetting 

out from C, with the initial velocity CO, reaches only 

to K, CK being z=: CO. Alfo the times are equal.—► 
If we confider the whole ofcillation as performed in the 

diredion A a, the forces AD, BE, KL accelerate the 

pendulum, and the fimilar forces a d, be, k /, 011 the 

other fide, retard it. The contrary happens in the next 
ofcillation aCA. 

5. 1 he areas DABE, DAKL, See. are proportion¬ 

al to the fquares of the velocities acquired by moving 

along AB, AK, See. or to the diminution of the 

fquares of the velocities fuftained by moving outwards 
along BA or KA, &c. 

The cunfideration of this figure will enable the reader 

(even though not a mathematician) to form fome no¬ 

tion of the effed of any propofed application of a main¬ 

taining power by means of wheelwork : For, knowing 

the weight of the pendulum, we know the accelerating 

adion of that weight in any particular fituation A of 

the pendulum. We alfo know what addition or fub- 

tradion we produce on the pendulum in that fituation 

by the wheel-woik. Suppofe it is an addition of pref- 

fure equal to a certain number of grams. We can 

make AD to D J as the firft to the laft ; and then A 

will be the whole force urging the pendulum toward 

C. . Doing the fame for every point of AC, we obtain 

a line * *kc, which is a new fcale of forces, ami the 

fpace DC «r, comprehended between the two feales CD 

and C A will exprefs the addition made to the fquare 

of the velocity in pafiing along AC by the joint ac¬ 

tion of gravity and the maintaining power. Alfo, by 

drawing a line * * perpendicular to AC, making the 

fpace C tt x, equal to CAD, the point x will be the li¬ 

mit of the ofcillation outward from C, where the initial 

velocity HC is extingnifhed. If the line k x cut the 

fame circle in one-half the arch 9 A will nearly ex¬ 

prefs the contradion made in the time of the outward 

ofcillation by the maintaining power. An accurate de¬ 

termination 
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VV*t ch- termination of this la ft circumftancc is operofe, and 

work. even difficult; but this folution is not far from the truth, 

~ and will greatly affilt our judgment of the effect of any 

propofal, even though * * be drawn only by the judge¬ 

ment of the eye, making the area left out as nearly 

equal to the area taken in as we can eftimate by irfpec- 

tion. This is fa id from experience. 
Since the motion of a pendulum or balance is al¬ 

ternate, while the preffure of the wheels is conllantly 

in one direftion, it is plain that fome art muff be ufed 

to accommodate the one to the other. When a tooth 

of the wheel has given the balance a motion in one di¬ 

reftion, it muff quit it, that it may get an impuliion in 

the oppoiite direftion. The balance or pendulum thus 

efcaping from the tooth of the wheel, or the tooth e- 

fcaping from the balance, has given to the general con¬ 

trivance the name of scapement among our artifts, 

from the French word echappernent. We proceed, there¬ 

fore, to confidcr this fubjeft more particularly, firft 

confidering the fcapements which are peculiaily fuited 

to the fmall vibrations of pendulums, and then thofe 

which muff produce much wider vibrations in balances. 

This, with fome other circumftances, render the fcape¬ 

ments for pendulums and balances very different. 

I. Of the Attion of a Wheel and Pallet. 

The fcapement which has been in ufe for clocks and 

watches ever lince their lirft appearance in Europe, is 

extremely fimple, and its mode of operation is too ob¬ 

vious to need much explanation. In fig. 2. XY repre- 

fents a horizontal axi3, to which the pendulum P is at¬ 

tached by a (lender rod, or otherwife. This axis has 

two leaves C and D attached to it, one near each end, 

and not in the fame plane, but fo that when the pen¬ 

dulum hangs perpendicularly, and at reft, the piece C 

fpreads a few degrees to the right hand, and D as much 

to the left. They commonly make an angle of 70, 

80, or 90 degrees. Thefe two pieces are called pal¬ 

lets. AFB reprefents a wheel, turning round on a 

perpendicular axis EO, in tne order of the letters 

A FEB. The teeth of this wheel are cut into the form 

of the teeth of a faw, leaning forward, in the direftion 

of the motion of the rim. As they fomewhat refemble 

the points of an old-fa(hioned royal diadem, this wheel 

has got the name of the crown wheel. In watches 

it is often called the balance wheel. The number of 
teeth is generally odd; fo that when one of them B is pref- 

fing on a pallet D, the oppofite pallet C is in the fpace 

between two teeth A and I. The figure reprefents 

the pendulum at the extremity of its excurfion to the 

right hand, the tooth A having juft efcaped from the 

pallet C, and the tooth B having jnft dropped on the 

pallet D. It is plain, that as the pendulum now moves 

over to the left, in the arch PG, the tooth B continues 

to prefs on the pallet D, and thus accelerates the pen¬ 

dulum, both during its defeent along the arch PH, and 

its afeent along the arch HG. It is no lefs evident, 

tliat when the pallet D, by turning round the axis XY, 

raifes its point above the plane of the wheel, the tooth 

B efcapes from it, and I drops on the pallet C, which 

is now nearly perpendicular. I preffes C to the right, 

and accelerates the motion of the pendulum along the 

arch GP. Nothing can be more obvious than this ac¬ 

tion of the wheel in maintaining the vibrations of the 

Suppl. Vol. II. Part II. 

pendulum. We can eafily perceive, alfo, that when the Wat h- 

pendulum is hanging perpendicularly in the line XH, , worlc# 

the tooth B, by preffing on the pallet D, will force the v 

pendulum a little way to the left of the perpendicular, 

and will force it fo much the farther as the pendulum 

is lighter ; and, if it be fufficiently light, it will be for¬ 

ced to far from the perpendicular that the tooth B will 

elcape, and then I will catch on C, and force the pen¬ 

dulum back to P, where the whole operation will be 

repeated. The fame effeft will be produced in a more 

remarkable degree, if the rod of the pendulum be con¬ 

tinued through the axri XY, and a ball Q_put on the 

other end to balance P. And, indeed, this is the con¬ 

trivance which was lirft applied to clocks all over Eu¬ 

rope, before the application of the pendulum. They 

were balance clocks. The force of the wheel was of z 

certain magnitude, and therefore able, daring its aftion 

on a pallet, to communicate a certain quantity of mo¬ 

tion and velocity to the balls of the balar.ee. When the 

tooth B efcape3 from the pallet D, the balls are then 

moving with a certain velocity and momentum. In this 

condition, the balance is checked by the tooth I catch¬ 

ing on the pallet C. But it is not inftantly ftopped. It 

continues its motion a little to the left, and the pallet C 

forces the tooth I a Tittle backward. But it cannot 

force it fo far as to efcape over the top of the tooth I 5 

becaufe all the momentum of the balance was generated 

by the force of the tooth B ; and the tooth 1 is equal¬ 

ly powerful. Befidcs, when I catches on C, and C 

continues its motion to the left, its lower point applies 

to the face of the tooth I, which now afts on the ba¬ 

lance by a long and powerful lever, and foon ftops its 

farther motion in that direftion, and now, continuing to 

prefs on C, it urges the balance in the oppofite direc¬ 

tion. 

Thus we fee that in a fcapement of this kind, the 

motion of the wheel muff be very hobbling and unequal, 

making a great ftep forward, and a fhort ftep back¬ 

ward, at every beat. This has occafioned the contri¬ 

vance to get the name of the recoiling scapemknt, 

the recoiling pallets. This hobbling motion is very ob. 

lervable in the wheel of an alarm. 

Thus have we obtained two principles of regulation. 

The firft and moll obvious, as well as t*ie mod perfect, is 

the natural ifoclironous vibration of a pendulum. The 

only ufe of the wheehvork here, beiides regiftering the 

vibrations, is to give a gentle impuliion to the pendu¬ 

lum, by means of the pallet, in order to coinpenfate 

friftion, See- and thus maintain the vibrations in their 

primitive"magnitude. But there is 110 fuch native mo¬ 

tion in a balance, to which the motion of the wheels 

mult accommodate itfelf. The wheels, urged by a de¬ 

termined preffure, and afting through a determined 

fpace (the face of the pallet), muff generate a certain 

determined velocity in the balance ; and therefore the 

time of the ofcillation is alfo determined, both during 

the progreffive and the retrograde motion of the wheel. 

The aftions being fimilar, and through equal fpaces, in 

every ofcillation, they muff employ the fame time. 

Therefore a balance, moved in this maimer, muff be 

ifochronous, and a regulator for a time-keeper. 

By thus employing a balance, the horizontal poiition 

of the axis XY is unneceffary. Accordingly the old 

clocks had this axis perpendicular, by which means the 
5 G whole 
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Watch- whole weight of the balance retted on the point of the 

work- pivot Y or X, according as the balance PQjvas placed 
—~V—J above or below. By making the fupporting pivot'of 

hard fteel, and very fharp, fri&ion was greatly diminifh- 

ed. Nay, it was entirely removed from this part of the 

machine by fufpentling the balance by a thread at the 

end X, in (lead of allowing it to rett on the point of the 

^pivot Y. 
As the balance regulator of the motion admits of 

every pofition of the machine, thofe clocks were made 

in an infinite variety of fanciful forms, efpecially in 

Germany, a country famous for mechanical contrivances. 

They were made of all fizes, from that of a great tteeple 

clock, to that of an ornament for a lady’s toilet. The 

fubftitution of a fpring in place of a weight, as a firft 

mover of the wheel-work, was a moft ingenious thought. 

It was very gradual. We have feen, in the Emperor’s 

mu feu m at Bruflels, an old (perhaps the firtt) fpring 

clock, the fpring of which was an old fword blade, from 

the point of which a catgut was wound round the barrel 

of the firtt wheel. Some ingenious German fubftituted 

the fpiral fpring, which both took lefs room, and pro¬ 

duced more revolutions of the firtt wheel. 

When clocks had been reduced to fuch fmall fizes, 

the wifh to make them portable was very natural; and 

the means of accomplifhing this were obvious, namely, 

a farther redu&ion of their fize. This was accomplifh- 

ed very early ; and thus we obtained pocket watches, 

moved by a fpiral fpring, and regulated by a balance 

with the recoiling fcapement, which is ftill in ufe for 

common watches. The hobbling motion of the crown 

wheel is very eafily feen in all of them. 

It is very uncertain who firtt fubftituted a pendulum 

in place of the balance (Clc/ck, Encycl.) Huyghens, 

as we have already obferved, was the firft who invefti- 

gated the motions of pendulums with fuccefs, and his 

book De Horologia Ofcillatorio may be confidered as the 

elements of refined mechanics, and the fource of all the 

improvements that have been made in the conftru&ion 

of fcapements. But it is certain that Dr Hooke had 

employed a pendulum for the regulation of a clock 

many years before the publication of the abovementioned 

treatife, and he claims the merit of the invention of the 

only proper method of employing it. We imagine 

therefore that Dr Hooke’s invention was nothing more 

than a fcapement for a pendulum making fmall vibra¬ 

tions, without making ufe of the oppofite motions of 

the two fides of the crown wheel. Dr Hooke had con¬ 

trived fome fcapement more proper for pendulums than 

the recoiling pallets, becaufe certainly thofe might be 

employed, and are a£tually employed as a fcapement 

for pendulum clocks to this day, although they are in¬ 

deed very ill adapted to the purpofe. He had not only 

remarked the great fuperiority of fuch pendulum clocks 

as were made before Huyghens’s publication of the 

cycloidal pendulum over the balance clocks, but had 

alfo feen their defedls, arifing from the light pendulums 

and wide arches of vibration, and invented a fcapement 

of the nature of thofe now employed. The pendulum 

dock which he made in 1658 for Dr Wilkins, after¬ 

wards Bifhop of Chefter, is mentioned by the inventor 

as peculiarly fuited to the moderate fwing of a pen¬ 

dulum ; and he oppofes this circumftance to a general 

practice of wide vibrations and trifling pendulums. The 

French are not in the pra&ice of aferibing to us any Watch- 

thing that they can claim as their own ; yet Lepaute ( work* 

’fays that the Echappement a /’Ancre came from England 

about the year 1665. It is alfo admitted by him that 

clock-making flourifhed in England at that time, and 

that the French artifts went to London to improve in 

it. Putting thefe and other circumftances together, 

we think it highly probable that we are indebted to Dr 

Hooke for the fcapement now in ufe. The principle 

of this is altogether different from the Ample pallets and 

direct impulfe already deferibed ; and 13 fo far from be¬ 

ing obvious, that the manner of adlion has been mifun- 

derftood, even by men of fcience, and writers of fyftems 

of mechanics. 

In this fcapement we employ thofe teeth of the wheel 

which are moving in one direction ; whereas in the 

former fcapement, oppofite teeth were employed moving 

in contrary dire&ions. Yet even here we muft com¬ 

municate an alternate motion to the axis of the pallets. 

The contrivance, in general, was as follows : On the 

axis A (See fig. 3.) of the pendulum or balance is fix¬ 

ed a piece of metal BAC, called the crutch by our 

artifts, and the anchor by the French. It terminates 

in two faces B b C c of tempered fteel, or of fome hard 

ftone. Thefe are called the pallets, and it is on them 

that the teeth of the wheel a£t. The faces B b C c 

are fet in fuch pofitions that the teeth pufh them out 

of the way. Thus B pufhes the pallet to the left, and 

C pufhes its pallet to the right. Both pufh their pallets 

fidewife outward from the centre of the wheel. The 

pallet B is ufually called the leading, and C the driving 

pallet by the artills, although it appears to us that thefe 

names fhould be reverfed, becaufe B drives the pallet 

out of the way, and C pulls or leads it out of the way. 

They might be called the firjl and fecond pallet, in the 

order in which they are adled on by the wheel. We 

(hall ufe either denomination. The figure is accommo¬ 

dated to the ina&ivc or refting pofition of the pendu¬ 

lum. Suppofe the pendulum drawn afide to the right at 

Q, and then let go. It is plain that the tooth B, prefling 

on the face of the pallet £ B b all the way from £ to'b, 

thrufts it afide outwards, and thus, by the connection 

of the crutch with the pendulum rod, aids the pendu¬ 

lum’s motion along the arch QPR. When the pendu¬ 

lum reaches R, the point of the tooth B has reached 

the angle b of the pallet, and efcapes from it. The 

wheel prefling forward, another tooth C drops on the 

pallet face C c, and, by prefiing this pallet outward, evi¬ 

dently aids the pendulum in its motion from R to P. 

The tooth C efcapes from this pallet at the angle c> 

and now a tooth B' drops on the firft pallet, and again 

aids the pendulum; and this operation is repeated con¬ 
tinually. 

The mechanifm of this communication of motion is 

thus explained by feveral writers of elements. The 

tooth B (fig. z.) is urged forward in the dire&ioa 

BD, perpendicular to the radius MB of the swing 

wheel. It therefore prefies on the pallet, which is 

moveable only in the dire&ion BE, perpendicular to 

BA the radius of the pallet. Therefore the force BD 

muft be refolved into two, viz. BE, in the> direftion in 

which alone the pallet can move, and ED, or BF, per¬ 

pendicular to that direction. The laft of thefe only* 

prefles the pallet and crutch againft the pivot hole A. 

BE 
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BE is the only ufeful force, or the force communicated 

to the pallet, enabling* it to maintain the pendulum's 

motion, by reftoring the momentum loft by friction and 

other caufes. 

But this is a very erroneous account of the modus 

operandi, as may be feen at once, by fuppofing the ra¬ 

dius1 of the pallets to be a tangent to the wheel. This 

is a pofition moft frequently given to them, and is the 

very pofition in fig. 3. In this cafe MB is perpendi¬ 

cular to BA, and therefore BD will coincide with BA, 

and there will ue no fueh force as BE to move the pen¬ 

dulum. It is a truth, deducible fiom what we know 

of the mechanical conftitution of fol d bodies, and 

confirmed by numberlefs obfervatioiis, that when two 

folid bodies prefs on each other, either in impul- 

fion or in dead preffure, the direction in which the 

mutual preffure is exerted is always perpendicular to 

the touching furfaces, whatever has been the direction 

of the impelling body (See Impulsion, SuppL n° 66. 

Machinery. SuppL n° $$• and feveral other parts of 

this Work.) Moreover this preffure 1*6 mutual, equal, 

and oppofite. Whatever be the fhapes of the faces of 

the tooth and pallet, we can draw a plane BN, which 

is the common tangent to both furfaces, and a line 

HBI through the point of contact perpendicular to 

BN. It is farther demonftrated in the article Machi¬ 

nery, SuppL n° 35, &c. that the aftion of the wheel 

on the pendulum is the fame as if the whole crutch 

were annihilated, and in its ftead there were two rigid 

lines AH, MI, from the centres of the crutch and 

wheel, perpendicular to HI, and connected by a third 

rigid line or rod HI, touching the two in H and I. 

For if a weight V be hung at v, the extremity of the 

horizontal radius M v of the wheel, it will aft on the 

lever v MI, prefilng its point I upwards in the direftion 

IH perpendicular to MI ; the upper end of this rod 1H 

will, in like manner, prefs the extremity H of the rod 

HA, and this will urge the pendulum from P toward 

R. To withftand this, the pendulum rod AP may be 

withheld by a weight 2, hanging by a thread on the 

extremity of the horizontal lever A 2, equal to M v, 

and connefted with the crutch and pendulum. The 

weights V and 2 may be fo proportioned to each other 

that, by afting perpendicularly on the crooked levers 

*v MI, and 2 API, the preffures at H and I {hail be 

equal, and juft balance each other by the intervention 

of the rod HI. When this is the cafe, we have put 

things into the fame mechanical ftate, in refpeft of mu¬ 

tual aftion, as is effefted by the crutch, pallets, and 

wheel, which, in like manner, produce equal preffures 

at B the point of contaft, in the direftion BH and 

BI. The weight V may be fuch as produces the very 

fame effeft at B that is produced by the previous train 

of wheel-work. The weight 2 therefore muft be juft 

equal to the force produced by the wheel-work on the 

point z of the pendulum rod, becaufe by afting in the 

oppofite direftion it juft balances it. Let us fee there¬ 

fore what force is communicated to the pendulum by the 

wheels. 
Let x be the upward preffure excited at I, and y the 

•equal oppofite preffure excited at H. Then, by the 

property of the lever, we have MI : M v zz V : *, and 

X X MI = V X M V. In like manner y X AH == 

Z X A 2. Therefore, becaufe x=y9 and A 2 == M v, 

we have V : Z = MI : AH. That is, the force exert¬ 

ed by the tooth of the wheel in the direftion of its mo¬ 

tion is to the force impreffed on the pendulum rod at a 

diftance equal to the radius of the wheel as Ml to AH. 

The force impreffed on the ball of the pendulum is lefs 
than this in the proportion bf AP to A 2, or M v. 

Cor. 1. If the perpendiculars MN, AV, be drawn 

on the tangent plane, the forces at B and 2 will be as 

BN to BO. For thefe lines are refpeftively equal to 
Ml and AH. 

Cor. 2. If HI meet the line of the centres AC in 

S, the forces will be as SM to SA ; that is, V : Z =2 

SM : SA. 

Cor. 3. If the face P B b of the pallet be the evo- 

lutrix of a circle deferibed with the radius AH, and 

the face of the tooth be the evolutrix of a circle deferi- 

bed with the radius MI, the force impreffed on the pen¬ 

dulum by the wheels will be conflant during the whole 

vibration (Machinery, pA 36 ) But thefe are not the 

only forms which produce this conftancy. The forms 

of teeth deferibed by different authors, fuch as De la 

Hire, Camus, See. for producing a conftant force in 

trains of wheel-work, will have the fame effeft here. It 

is alfo eafy to fee that the force impreffed on the pen¬ 

dulum may be varied according to any law, by making 

thefe faces of a proper form. Therefore the face, from 

B outwards, may be fo formed that the force commu¬ 

nicated to the pendulum by the wheels, during its de- 

feent from Q^to P, may be in one conftant proportion 

to the acceleration of gravity, and then the fum of the 

forces will be fuch as produce ifochronous vibrations. If 

the inner part B b of the face be formed on the fame 

principle, the difference of the forces will have the fame 

law of variation. If the face Pb be the evolutrix of 

a circle, and the tooth B terminate In a point gently 

rounded, or quite angular, the force on the pendulum 

will continually incrcafe as the tooth Aides from p to 

b. For the line AH continues of the fame magnitude, 

and Ml diminifhes. The contrary will happen, if the 

pallet be a point, either fharp or rounded, and if the 

face of the tooth be the evolutrix now mentioned ; for 

MI will remain the fame, while AH diminifhes. If 

the tooth be pointed, and P b be a ftraight line, the 

force communicated to the pendulum will diminifh, 

while the tooth Hides from p to b. For in this cafe 

AH diminifhes and MI increafes. 
Cor. 4. In general, the force on the pendulum is 

greater as the angle MB b increafes, and as AB b di¬ 

minifhes. 
Cor. 5. The angular velocity of the wheel is to that 

of the pendulum, in any part of its vibration, as AH 

to MI. This is evident, becaufe the rod IH moving 

(in the moment under confideration) in its own direc¬ 

tion, the points H and I move through equal fpaces, 

and therefore the angles at A and M muft be invtrfcly 

as the radii. 
All that has now been faid of the firft pallet AB may 

be applied to the fecond pallet AC. 
If the perpendiculars C s be drawn to the touching 

plane 0 C n, cutting AM in s, we fhall have V : 2 = s M 

: s A, as in Cor. 2. And if the perpendiculars Mi, Ah, 

be drawn on C s, we have V : Z = M i: A h> as in the 

general theorem. The only difference between the ac¬ 

tion on the two pallets is, that if the faces of both are 

plain, the force on the pendulum increafes during the 

whole of the aftion on the pallet C, whereas it dimi- 
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Watch- 
work. 



WAT [ 788 ] WAT 
Watch* 
work. 

nifties during the progrefs of the tooth along the other 

, pallet. 
The reader will doubtlefs remark that each tooth of 

the wheel aefts on both pallets in fucccflion ; and that, 

during,its adtion on either of them, the pendulum makes 

one vibration. Therefore the number of vibrations du¬ 

ring one turn of the wheel is double the number of the 

teeth : confequently, while the tooth Hides along one 

of the pallets, it advances half the fpace between two 

fucceflive teeth ; and when it efcapes from the pallet, 

the other tooth may be juft in contadt with the other 

pallet. We fay it may be fo ; in which cafe there will 

be no dropping of the teeth from pallet to pallet. This, 

however, requires very nice workmanfhip, and that every 

tooth be at precifely the fame diftancc from its neigh¬ 

bour. Should the tooth which is juft going to.apply 

to a pallet chance to be a little too far advanced on the 

wheel, it would touch the pallet before the other had 

efcaped. Thus, fuppofe that before B efcapes from 

the point b of the pallet, the tooth C is in contadt with 

the pallet CG, B cannot efcape. Therefore when the 

pendulum returns from R towards Q^, the pallet £ £, 

returning along with it, will pufh back the tooth B of 

the wheel. It does this in oppofition to the force of 

the wheel. Therefore, whatever motion the wheel had 

communicated to the pendulum, during its fwing from 

P to Q^, will now be taken from it again. The pen¬ 

dulum will not reach Q^, becaufe it had been aided in 

its motion from Q_, and had proceeded further than it 

would have done without this help. Its motion toward 

Q^is further diminifhed by the fridtion of the pallet. 

Therefore it will now return again from fome nearer 

point q, and will not go fo far as in the laft vibration, 

but will return through a ftill fhorter arch : And this 

will be ftill more contradted in the next vibration, &c. 

&c. Thus it appears that if a tooth chances to touch 

the pallet before the efcape of the other, the wheel will 

advance no farther, and foon after the pendulum will be 

brought to reft. 

For fuch reafons it is neceffary to allow one tooth to 

efcape a little before the other reaches the pallet on which 

it is to adt, and to allow a fmall drop of the teeth from 

pallet to pallet. But it is accounted bad workmanfhip 

to let the drop be confulerablc, and clofe fcapement is ac¬ 

counted a mark of care and of good workmanfhip. It 

is evidently an advantage, becaufe it gives a longer time 

of adtion on each pallet. This freeing the fcapement 

cannot be accomplifhed by filing fomething from the 

face of the tooth ; becaufe this being done to all, the 

diftance between them is diminifhed rather than aug¬ 

mented. The pallets muft be firft fcaped as clofe as 

pofiible. This obliges the workman to be careful in 

making the teeth equidiftant. Then a fmall matter is 

taken from the point of each pallet, by filing off the 

baqk hr of the pallet. The tooth will now efcape be¬ 

fore it has moved through half a fpace. 

From all that has been faid on this particular, it ap¬ 

pears that the inteival between the pallets muft com¬ 

prehend a certain number of teeth, and half a fpace 
more. 

The firft circumftance to be confidered in contriving 

a fcapement is the angular motion that is intended to 

be given to the pendulum during the adtion of the wheel. 

This is ufually called the angle of fcapement, or the angle 

of afticn* Haying fixed on an angle a that v/e think 

proper, we muft fecure it by the pofition and form of 

the face of the pallets. Knowing the number of teeth 

in the fwing-wheel, divide i8d° by this number, and the 

quotient is the angle b of the wheel's motion during 

one vibration of the pendulum. In the line AM, join¬ 

ing the centres of the crutch and wheel, make SM to 

SA, and s M to s A, a3 the angle a to the ahgle b ; 

and then, having determined how many teeth (hall be 

comprehended between the pallets, call this number n. 

Multiply the angle b by n 1, and take the half of 

the produdt. Set off this half in the circumference of 

the wheel (at the points of the teeth) on each fide of 

the line joining the centres of the crutch and wheel, as 

at TB and TC. Through S and s draw SB and s C, 

and through B draw £ B b perpendicular to SB, for the 

medium pofition of the face of the firft pallet; that is, 

for it3 pofirion when the pendulum hangs perpendicu¬ 

lar. In like manner, drawing o C n perpendicular to 

s C, we have the medium pofition of the fecond pallet. _ 

The demonftration of this conftrudtion is very evident 

from what has been faid. 

We have hitherto fuppofed that the pendulum fi- 

nilhes it3 vibration at the inftant that a tooth of the 

wheel efcapes from a pallet, and another tooth drops on 

the other pallet. But this is never, or Hiould never be, 

the cafe. The pendulum is made to fwing fomewhat 

beyond the angle of fcapement : for if it do not when 

the clock is clean and in good order, but ftop precifely 

at the drop of a tooth, then, when it grows foul, and 

the vibration diminifhes, the teeth will not efcape at all, 

and the clock will immediately ftop. Therefore the 

force communicated by the wheels during the vibration 

within the limit3 of fcapement, muft be increafed fo as 

to make the pendulum throw (as the artifts term it) 

farther out; and a clock is more valued when it throws 

out confiderably beyond the angle of fcapement. There 

are good reafons for this. The momentum of the pen¬ 

dulum, and its power to regulate the clock (which Mr 

Harrifon fignificantly called Its dominion), is propor¬ 

tional to the width of its vibrations very nearly. 

Thi3 circumftance of exceeding the angle of fcape¬ 

ment has a very great influence on the performance ofk 

the clock, or greatly affedts the dominion of the pen¬ 

dulum. It is eafy to fee that, when the face £ b of the 

leading pallet is a plane, if the pendulum continue its 

motion to the right, from P toward Q^, after the tooth 

B has dropped on it, the pallet will pufh the wheel 

back again, while the tooth Hides outward on the pallet 

toward £. Such pallets therefore will make a recoiling 

fcapement, refembling, in this circumftance, the old pal¬ 

let employed with the crown wheel, and will have the 

properties attached to this circumftance. One confe- 

quence of this is, that it is much affedted by any ine¬ 

qualities of the maintaining power. It is a matter of 

the molt familiar obfervation, that a common watch 

goes flower when within a quarter of an hour of being 

down, when the adtion of the fpring is very weak, in 

confequence of its not pulling by a radius of the fu- 

fee. We obferve the fame thing in the beating of an 

alarum clock. Alfo if we at any time prefs forward 

the wheelwork of a common watch with the key, we 

obferve its beats accelerate immediately. The reafon 

of this is pretty plain. The balance, in confequence of 

the acceleration in the angle of fcapement, would have 

gone much farther, employing a confiderable time in 

the 
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work, (hortens the vibration and the time employed in it. In 

4 the return of tlic pendulum, the motion is accelerated 

the whole way, along an arch which is fhorter than 

what correfponds to its velocity in the middle point ; 

for it is again checked on the other fide, and dees not 

make its full excurfion. Moreover, all this irregularity 

of force, or the great deviation from a refiftance to the 

excurfion proportional to the diftance from the middle 

point, is exerted on the pendulum when it is near the 

end of the excurhon, where the velocity being fmall, 

this irregular force a&s long upon it, at the very time 

that it has little force wherewith to refill it. All tem¬ 

porary inequalities of force, therefore, will be more felt 

in this fituation of the balance than if they had been 

exerted in the middle of its motion. And although the 

regulating power of a pendulum greatly exceeds that of 

the light balances ufed in pocket watches, fomething of 

the fame kind may be expe&ed even in pendulum 

clocks. Accordingly this appears by a feries of expe¬ 

riments made by Mr Berthoud, a celebrated watchman 

ker of Paiis. A clock, with a half fecond pendulum 

weighing live drams, was furnilhed with a recoiling 

fcapement, whofe pallets were planes. The angle of 

fcapement was 5^ degrees. When a£Uiated with a 

weight of two pounds, it fwung 8°, and loll 15'' per 

hbur; with four pounds, it fwung io°, and loft 6'. 

Thus it appears that by doubling the maintaining 

power, although the vibration was increafed in confe 

quence of the greater impulfe, the time was lefftned 9'' 

per hour, viz. about It is plain, from what was 

laid when we deferibed the firft fcapement, that an in¬ 

crease of maintaining power mull render the vibration 

more frequent. We law, on that occafion, that, even 

when the gravity of the pendulum is balanced by a 

weight on the other end of the rod, the force of the 

wheels will produce a vibratory motion, and that an 

augmentation of this force will increafe it, or make the 

vibrations more rapid. 1 lie prccife effe6t ot any parti¬ 

cular form of teeth can be learned only by computing 

the force on the pendulum in every pofition, and then 

conftru<fting the curve x * * C of fig. 1. 1 he rapid in¬ 

creafe of the ordinates beyond thofe of the triangle 

ADC, forms a confiderable area DA * 0, to compen- 

fate the area * 0 C, and thus makes a confiderable con 

tra&ion A^ of the vibration, and a fenfible contraction 

Afi f . . 
— of the time. 
2 

Mr George Graham, the celebrated watchmaker in 

London, was alfo a good mathematician, and well qua¬ 

lified to confider this fubjeCl fcientifically. He con¬ 

trived a fcapement, which he hoped would leave the 

pendulum almoft in its natural ftate. Ihe aCling face 

of the pallet a be (fig. 4.) is a plane. The tooth drops 
on and efcapes from c, and is on the middle point b 

when the pendulum is perpendicular. Beyond a, the 

face of the pallet is an arch ad, whofe centre is A, the 

centre of the crutch. The maintaining power is made 
fo great as to produce a much greater vibration than 

the angle of adlive fcapement a A c. The confequence 

of this is that, when the tooth drops on the angle a, 

the pendulum, continuing its motion, carries the crutch 

alon"* with it, and the tooth pafles on the arch a d, in 

a direClion palling through the centre of the crutch. 

This preffure can neither accelerate nor retard the mo¬ 

tion of the crutch and pendulum. As the pendulum ’WVch- 

was accelerated after it paffed the perpendicular, by the , ^ork_\ 

other pallet, it will (if quite unobftruCled) throw out 

farther than what correfponds to the velocity which it 

had in the middle point of its vibration ; perhaps till 

the tooth paffes from a to e on the circular arch of the 

pallet. But although it fuftains no contrary action 

from the wheels during this excurfion beyond the angle 

of fcapement, it will not proceed fo far, but will flop 

when the tooth reaches d ; becaule there mull be fome 

refiftance arifing from the friClion of the tooth along 

the arch ad, and from the clamminels of the oil em- . 

ployed to lubricate it: but this refiftanee is exceeding¬ 

ly minute, not amounting to -^th of the preffure on the 

arch. Nay, we think that it appears from the experi¬ 

ments of Mr Coulomb that, in the cafe of fueh minute 

preflures on a furface covered with oil, there is no fen- 

fible retardation analogous to that pioduced by fridlion, 

and that what retardation we obferve arifes entirely 

from the clamminefs of the oil. We are fo imperfe&Iy 

acquainted with the manner in which fridtion and vif- 

cidity obftrudl the motions of bodies, that we cannot 

pronounce deciiively what will be their efFedt in the 

prefent cafe. Fridtion does not increafe much, if at all, 

by an increafe of velocity, and appears like a fixed 

quantity when the preffure is given. This makes all 

motions which are obftru&ed by frhftion terminate a- 

bruptly. This will fhorten both the length and the 

time of the outward excurfion of the pendulum. The 

vifeidity of the oil refills differently, and more nearly 

in the proportion of the velocities. The diminution of 

motion will not be in this proportion, becaufe in the 

greater velocities it adts for a {hotter time. Were this 

accurately the cafe, the refiftance of vifeidity would 

alfo be nearly conftaut, and it would operate as fridtion 

does. But it does not Hop a motion abruptly, and the 

motions are extinguiftied gradually. Therefore, al¬ 

though vifeidity mull always diminilh the extent of the _ 

excurfion, it may fo vary as not to diminilh the time. 

We apprehend, however, that it generally does. But 

whatever happens in the excurfion, the return will cer¬ 

tainly be flo ver, and employ more time than if it had 

not been obftrudied, becaufe the velocity in every point 

is lefs than if perfe&ly free, 'i he whole arch, confift- 

ing of a returning arch and an excurfion 011 the other 

fide, may be cither flower or quicker, according as the 

compenfation is complete or not, or is even overdone. 

All thefe reflections occurred to Mr Graham ; and 

he was perfuaded that the time or the tooth’s remain¬ 

ing on the arch ad, both afeending and defeending, 

would differ very little from that of the defeription of 

the fame arch by a free pendulum. The great caufes 

of irregularity feemed to be removed, viz., the inequali¬ 

ties in the adtion of the wheels in the vicinity of the 

extremity of the vibration, where the pendulum having 

little momentum is, long in the fame little fpace, expo- 

fed to their adlion. The derangement produced by any 

force depends on the time of its adlion, and therefore 

muft be greateft when the motion is flowed. The pen¬ 

dulum gets its impulfe in the very middle of its vibra¬ 

tion, where its velocity is the greateft; and therefore . 

the inequalities of the maintaining power adt on it on¬ 

ly for a ihort time, and make a very trifling alteration 

in the time of its deferibing the arch of fcapement. 

Beyond this, it is nearly in the date of a free pendu¬ 
lum %. 
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Watch. lam ; nay* even though it be afle&ed by an inequality 

woik. 0f ^.jie maintaining power, and it be accelerated beyond 

“~~v ~~ its ufual rate in that arch, the chief efleft of this will 

he to caufe it to deferibe a larger arch of excurfion. 

The fhorteriing of the time of this defeription by the 

f net ion will be the lame as before, happening at the 

vciy end of the excurfion ; but the return will be more 

retarded by the fri&ion on a longer arch. And, by 

this, a compensation may be made for the trifling con, 

tra&ion of the time of describing the arch of fcapement. 

This circumflance of giving the impulfe in the middle 

of the vibration, where its time of adtion is the frnalleft 

poflible, and whereby the pendulum is fo long left free 

from the adtion of the wheels, is of the very firit import¬ 

ance in all fcapements, and fhould ever be in the mind of 

the mechanician. When this is adhered to,.the form of 

the face ab c is fcarcely of any moment. Much has been 

written on this form, and many attempts have been 

made to make it fuch that the adtion of the wheels 

fiall be proportional to the adtion of gravity. To 

do this is abfolutely impofiible. Mr Graham made 

them planes, not only becaufe of eafieft execution, but 

becaufe a plane really confpires pretty well with the 

change of gravity. While the pendulum moves from 

Qj:o P (fig. 3.), the force of gravity, a&ing in the di¬ 

rection QP, is continually diminjfhing. So is the ac¬ 

celerating power of the pallet from a to b. When the 

•pendulum rifes from P to R, a force in the oppofite di¬ 

rection RP continually increafes. This is analogous to 

the continual diminution of a force in the diiedtion 

PR. Now we have fuch a diminution of fnch a force, 

in the adtion of the pallet from b to c, and fuch an aug¬ 

mentation in the adtion of the other pallet. 

For all tliefe reafons, this conftrudtion of a fcape¬ 

ment appeared very promifing. Mr Graham put it in 

pradtice, and it anfwered his mof fanguine expedtation, 

and is now univerfally adopted in all nice clocks. Mr 

Graham, however, did not think it prudent to caufe a 

tooth to drop on the very angle a of the pallet. He 

made it drop 011 a point f of the arch of excurfion. 

This has alfo the advantage of diminifhing the angle of 

adtion, which we have proved to be of fervice. It re* 

quires, indeed, a greater maintaining power ; but this 

can eafily be procured, and is lefs affedted by the chan* 

ges to which it is liable by the effedt of heat and cold 

on the oil. Our obfervations on the effedts of fridtion 

and vifeidity in the arch ad feem to be confirmed by 

the obfervations of feveral artifts, who agree in faying 

that a great increafe of maintaining powei increafes the 

vibrations, but makes them perceptibly flower. When 

they wrote, much oil was applied to diminifh the flic- 

tion on the arch of repofe ; but, lince that time, the 

rubbing parts were made fuch as requiied no oil, and 

this retardation difappeared. In the clock of the tran- 

fit room of the Royal Obfervatory, the angle of adtion 

feldom exceeds one-third of the fwing of the pendu¬ 

lum. The pallets are of oriental ruby, and the wheel 

is of fteel tempered to the ntmoft degree of hardneis. 

This clock never varies a whole fecond from equable 
motion in the courfe of five days. 

This contrivance is known by the name of the dead 

beat, the dead scaplment; becaufe the feconds index 

Hands ftill after each drop, whereas the index of a clock 

with*a recoiling fcapement is always in motion, hob¬ 

bling backward and forward. 

Tliefe fcapements, both recoiling and dead beat, have 

been made in a thoufand forms; but any perfon toler- t wol’k- 

ably acquainted with mechanics, will fee that they v~' 

are all on the fame principles, and differ only in fhape 

or feme equally unimportant circumflance Perhaps 

the moll convenient of any is that reprefented in fig. y. 

where the fhaded part is the crutch, made of brafs or 

iron, and A and B are two pieces of agate, flint, or 

other hard Hone, cut into the proper fhape for a pallet 

of either kind, and firmly fixed in proper fockets. They 

projedt half an inch, or thereabouts, in front of the 

crutch, fo that the fwing wheel is alfo before the crutch, 

dillant about r^th of an inch or fo. Pallets of ruby, 

driven by a hard fled fwing wheel, need no oil, but 

merely to be once rubbed clean with an oily cloth. 

Sometimes the wheel has pins inflead of teeth. They 

are ranged round the rim of the wheel, perpendicular 

to its plane, and both pallets are on one fide of the 

wheel, Handing perpendicular to its plane. One of 

tliefe pins drops from the firfl to the fecond pallet at 

once. The pallets are placed on two arms, as in fig. 6. 

in which cafe the pins are alternately on different Tides 

of the wheel ; or on one, as in fig. 7. By the motion 

of the pendulum to the light, the pin (in fig. 7.), af¬ 

ter relling on the concave arch da> adts on the face a c, 

and drops from c on the other concave arch iwhich 

continues to rpove a little way to the right. It then re¬ 

turns, and the pin Aides and adts on the pallet i h, and 

efcapes at h ; and the next pin is then on the arch of 
repofe d a. 

It being evident that the recoiling fcapement accele* 

rates the vibrations beyond the rate of a free pendulum, 

and it alfo appearing to many of the firft artifts that the 

dead fcapement retards them, they have attempted to 

form a fcapement which fiiall avoid Loth of thefe de¬ 

fers, by forming the arches a d, fo as to produce a 

very frnall recoil. Mr Berthoud does this in a very 

Ample manner, by placing the centre of ad at a final! 

dillance from that of the crutch, fo as to make the rife 

of the pallet above the concentric arch about one-third 

of the arch itfelf. Applying fuch a crutch to the light 

pendulum mentioned in a former paragraph, he found 

that doubling, and even trebling the maintaining power, 

produced no change in the time of vibration, though it 

increafed the width from 8° to 12« and 14°. We have 

no doubt of the efficacy of this contrivance, and think it 

very proper for all clocks which require much oil, fuch 

as turret clocks, &c. But we apprehend that no rule 

can be given for the angle that the recoiling arch fhouli 

make with the concentric one. We imagine that this 

depends entirely on the fliare which fridtion and oil 

have in producing the retardation of the dead beat. 

-Other artifls have endeavoured to avoid the inconve¬ 

niences of fridlion and oil on the arch of repofe in ano¬ 

ther way. Inflead of allowing the tooth of the wheel 

to drop on the back of the pallet, which we called the 

arch of excur/ton> and others call the arch of repofe> it 

diops on a detent ota (fig. 8.), of which the part ta 

is part of an arch whofe centre is A, the centre of the 

crutch, and the part / 0 is in the diredtion of the radius. 

This piece does not adhere to the pallet, but is on the 

end of an arm ,0 A, which turns round the axis A of 

the crutch on fine pivots: it is made to apply itfelf to 

the back of the pallet by means of a Aender fpring Ap, 
attached to the pallet, and prefling inward on a pin p, 

fixed 
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"Watch- fixed in the arm of the detent. When To applied, its 

w°rk. arch ta mahes the repofe, and its point a makes a fmall 

portion of the face a c of the pallet. 
The a&ion of this apparatus is very eafily underflood. 

When a tooth efcapes from the fecond pallet, by the 

motion of the pendulum from the left to the right, an¬ 

other tooth drops on this pallet (which the figure (hews 

to be the firft or leading pallet) at the angle t, and refls 

on the fmall portion t a of an aich of repofe. But the 

crutch, continuing its motion to the right, immediately 

quits the arm o A, carrying the pallet acr along with 

it, and leaving the wheel locked on the detent o t a. By 

and bye ilie pendulum finifhes its excurfion to the right, 

and returns. When it enters the arch of adlion, the 

pallet has applied itfelf to the detent o t a, and with¬ 

draws it from the tooth. The tooth immediately aQs 

on the face ^ of the pallet, and reflores the motion 

loft during the lafl vibration. 'The ufe of the fpring is 

merely to keep the detent applied to the pallet without 

(baking. It is a little bent during their feparation, 

and adds fomething of an oppoiing force to the afeent 

of the pendulum on the other fide of the wheel, and ac¬ 

celerates its return. A fimilar detent on the back of 

the fecond pallet performs a fimilar office, fupporting 

the wheel while the pendulum is beyond the arch of 

fcapement, and quitting it when the pendulum enters 

that arch. 
We do not know who firft pradifed this very inge¬ 

nious and promifing invention. Mr Mudge certainly 

did fo as early as 1753 or 1754- Mr Berthoud fpeaks 
obfeurely of contrivances of the fame nature. So does 

Le Roy, and (we think) Le Paute. We fay that it 

is very promifing. Friction is almofl annihilated by 

transferring it to the pivots at A ; fo that, in the ex- 

enrfion beyond the angle of fcapement, the pendulum 

feems almofl free. Indeed fome artifts of our acquaint¬ 

ance have even avoided the friCtion of the pivots at A, 

by making the arm of the detent a fpring of confider- 

able thicknefs, except very near to A, where it is made 

very thin and broad. But we do not find that this con- 

ftru&ion, though eafily executed, and fufceptible ot 

great precifion and fleadinefs of aClion, is much praCti- 

fcd. We prefume that the performance has not an- 

fwe red expectations. It has not been fuperior to the 

incomparably more fimple dead fcapement of Graham. 

Indeed we think that it cannot. A part of the fric¬ 

tion fliil remains, which cannot be removed ; namely, 

while the arch t a is drawn from between the tooth and 

pallet. Nay, we apprehend that fomething more than 

fri&ion mull be overcome here. The tooth is apt to 

force the detent outward, unlefs the part t a be a little 

elevated at its point a like a claw, above the concen¬ 

tric arch, and the face of the tooth be made to incline 

forward, fo as to fit this fhape of the detent. Phis 

will confume fome force, when the momentum of the 

pendulum is by no means at its maximum. Should the 

clock be foul, and the excuifions beyond fcapement be 

very fmall, this diflurbance mud be exceedingly perni¬ 

cious. But we have a much greater obje&ion. During 

the whole excurfion beyond fcapement, there is a new 

force of a fpring acting on the pendulum, which de¬ 

viates conhderably from the proportions of the accelera¬ 

ting power of gravity. It does not commence its ac¬ 

tion till the detent feparates from the arm of the crutch. 

Then the fpring of the detent a&s as a retarding force 
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againd the excurfion of the pendulum, now on the o- VVatch- 

ther fide, bringing it fooner to red, and then accelera-, work* 

ting it in its way back to the beginning of the arch of "r y 

fcapement. In fhort, this conflru&ion diould have the 

properties of a recoiling fcapement. We got a clock- 

maker to make fome experiments on one which he had 

made for an amateur, which fully confirmed our con- 

je&iire. When the detent fpring was flrong, an in- 

creafe of maintaining power made the vibrations both 

wider and more rapid. The artid reduced the drength 

of the fpring till this effeCt was rendered very fmall. 

It might perhaps be quite removed by means of a dill 

weaker fpring: But the fpring was already fo weak that 

a hard dep on the floor of the room did fometimes dif- 

engage the detent from the wheel. It appears, there¬ 

fore, that nothing can be reafonably expected from this 

conflru&ion that is not as well performed by the dead 

fcapement of Mr Graham, of much eafier execution, 
and more certain performance, 

Very fimilar to this conflrnClion (at lead in the ex- 

cur ficn beyond the angle of fcapement) is the condruc- 

tion cf Mr Camming, and it has the fains defers. His 

pallets are carried, as in the one deferibed, by the crutch. 

The detents prefs on them behind by their weight on¬ 

ly : therefore, when the tooth is locked on the detent 

of one pallet, its weight is taken offi from the pendu¬ 

lum on that fide, and the weight of the detent on the 

other fide oppofes the afeent, and accelerates the de- 

feent of the pendulum. 

Mr Gumming executed another fcapement, confid¬ 

ing, like thofe, of a pallet and detent. But the man¬ 

ner of applying the maintaining power is extremely dif¬ 

ferent in principle from any yet deferibed. It is ex¬ 

ceedingly ingenious, and feems to do all that is pof- 

fible for removing every fource of irregularity in the 

maintaining power, and every obflruClioii to iree mo¬ 

tion arifirg from friction and oil in the fcapement. For 

this reafon we fhall give fuch an account of its efiential 

circumdances as may fuffice to give a clear conception 

of its manner of aiding, and its good properties and 

defedls; but referring the inquifitive reader to Mr 

Cumruing’s Elements of Clock and Watch Work, pub- 

lifhed in 1766, for a more full account. 

I11 the fcapements lad deferibed, the pai!et3 were 

fixed to the crutch and pendulum, and the maintaining 

power, during its a&ion, was applied to the pendulum 

by means of the pallets, in the fame way as in ordinary 

fcapements. The detents were unconnected with the 

pendulum, and it was free during the whole excurfion. 

In the prefent fcapement both the pallets and detents 

are detached fiom the pendulum, except in the moment 

of unlocking the wheel ; fo that the pendulum may be 

faid to be free during its whole vibration, except du¬ 

ring this fhoit moment. 
ABC (fig. 9.) reprefents a portion of the Fving 

wheel, of which O is the centre, and A one of the 

teeth ; Z is the centre of the crutch, pallets, and pendu¬ 

lum. The crutch or detents is reprefented of a form 

refembling the letter A, having in the circular crofs 

piece a flit i k> alfo circular, Z being the centre. This 

form is very different from Mr Cumming’s, and inferior 

to his, but was adopted here in order to avoid a long 

defeription. The arm ZF forms the firll detent, and 

the tooth A is reprefented as locked on it at F. D is 

the firft pallet on the end of the arm Z d moveable 
round. 
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Watch- round the fame centre with the detents, but moveable 

work, independently of them. The arm d e, to which the pallet 

v D is attached, lies altogether behind the arm ZF of the 

1 detent, being fixed to a round piece of brafs efgy which 

has pivots turning concentric with the verge or axis of 

the pendulum. To the fame round piece of brafs is 

fixed the horizontal arm e H, carrying at its extremity 

the ball H, of fuch fze, that the action of the tooth A 

on the pallet D is juft able (but without any ride of fail¬ 

ing) to raife it up to the pofition here drawn. ZPp 

reprefents the fork, or the pendulum rod, behind both 

detent and pallet. A pin p projects forward, coming 

through the flit i h, without touching the upper or un¬ 

der margin of it. There is alfo attached to the fork 

the arm mn (and a fimilar one on the other fide), of 

fuch length that, when the pendulum rod is perpendi¬ 

cular, as is reprefented here, the angular difiance of n q 

from the rod e q II is precifely equal to the angular di- 

ftance of the left fide of the pin p from the left end i 

of the flit i k. 

The mode of aftion on this apparatus is abundantly 

fimple. The natural pofition of the pallet D is at re¬ 

prefented by the dotted lines, refting on the back of 

the detent F. It is naturally brought into this pofi¬ 

tion by its own weight, and ftill more by the weight of 

the ball H. The pallet D, being fet on the fore fide 

of the arm at Z, comes into the fame plane with the 

detent F and the fwing-wheel. It is drawn, however, 

In the figure in another pofition. The tooth C of the 

wheel is fuppofed to have efcaped from the fecond pal¬ 

let, on which the tooth A immediately engages with 

the pallet D, fituated at j, forces it out, and then refts 

on the detent F, the pallet D leaning on the tip of the 

tooth. F is brought into this fituation in a way that 

will appear prcfently. After the efcape of C, the pen¬ 

dulum, moving down the arch of femivibration, is repre¬ 

fented as having attained the vertical pofition. Proceed¬ 

ing ftill to the left, the pin p reaches the extremity i of 

the flit ih\ and, at the fame iirftant, the arm n touches 

the rod e H in q. The pendulum proceeding a hair’s 

breadth further, withdraws the detent f from the tooth, 

which now even pufhes off the detent, by acting on the 

flant face of it. The wheel being now unlocked, the 

tooth following C on the other fide afts on its pallet, 

pufhes it oft', and refts on its detent, which has been ra¬ 

pidly brought into a proper pofition by the aft ion of A 

on the flant face of F. It was a fimilar aftion of C on 

its detent, in the moment of efcape, which brought F 

into a fit pofition for locking the wheel by the tooth 

A. The pendulum ftill going oil, the ai m m n carries 

the weight of the ball H, and the pallet connefted with 

it, and it comes to reft before the pin p again reaches 

the end of the flit, which had been fuddenly withdrawn 

from it by the aftion of A on the flant face of F. The 

pendulum now returns towards the right, loaded on the 

left with the ball H, which re (tores the motion which 

it had loft during the laft vibration. When, by its mo¬ 

tion to the right, the pin p reaches the end k of the flit 

1 liy it unlocks the wheel 011 the right fide. At the 

fame inftant the weight H ceafes to aft on the pendu¬ 

lum, being now raifed up from it by the aftion of a 
tooth like B or; the pallet D. 

^et us nowconfider the mechanifm of thefe motions. 
j. he prominent feature of the contrivance is the alnioft 

.complete difengagement of the regulator from the wheels. 

The wheels, indeed, aft on the pallets ; but the pallets Watch, 

are then detached from the pendulum. 'The foie ufe of che WDrk* 

wheel is to raife the little weights while the pendulum 

is on the other fide, in order to have them in readinefs 

at the arrival of the pendulum. They are then laid on 

the pendulum, and fupply an accelerating force, which re- 

ftores to the pendulum the momentum loft during the 

preceding vibration. Therefore no inequalities in the 

aftion of the wheel on the pallets, whether arifing from 

friftion or oil, has any effeft on the maintaining power. 

It remains always the fame, namely, the rotative mo¬ 

mentum of the two weights. The only circumftance, 

in which the irregularity of the aftion of the wheels 

can affeft the pendulum is at the moment of unlock¬ 

ing. Here indeed the regulator may be affefted ; but 

tins moment is fo fhort, in comparifon with other fcape- 

ments, that it inuft be confidered as a real improve¬ 

ment. 
It is very uncandid to refufe the author a claim to 

the charafter of an ingenious artift on account of this 

contrivance, as has been done by a very ingenious uni- 

verfity Profeffor, who taxes Mr Cumming with igno¬ 

rance of the JirJl elements of mechanics, and fays that the 

beft thing in his book is his advice to fufpend the pen¬ 

dulum from a great block of marble,, firmly fixed in the 

wall *. This is certainly a good advice, and we doubt * See Lu$- 

rlorbut that the Profeffor’s clock would have performed 

ftill better if he had condefcended to follow it. It is ftill 

lefs candid to queftion the originality of the invention. 

We know for certain that it was invented at a time and 

place where the author could not know what had been 

eftrne by others. It would have been more like the ur¬ 

banity of a well-educated man to have acknowledged 

the genius, which, without fimilar advantages, had done 

fo much. 

But, while we thus pay the tribute of juftice to Mr 

Cumming, we do not adopt all his opinions. The 

clock has the fame defefts of the former in refpeft of 

the laws of the force which accelerates the pendulum. 

The fudden addition of the fmall weight, and this al- 

moft at the extremity of the vibration, would derange 

it very much, if the addition were fufceptible of any 

fenfible variation. The irregularity of the aftion of the 

wheels may fenfiBly affeft the motion during the un¬ 

locking, when the clock is foul, and the pendulum jujl 

able to unlock ; for any difturbance at the extremity of 

the vibration greatly affefts the time. We acknow¬ 

ledge that the parts which we here fuppofe to be foul 

may not be fo in the courfe of twenty years, thefe part9 

being only the pivots of the fcapement. The great defeft 

of the fcapement is its liablenefs to unlock by any jolt. 

It is more fubjeft to this than the others already men¬ 

tioned. This rilk is much increafed by the (lender 

make of the parts, in Mr Cuinming’s drawings, and 

in the only clock of the kind we have feen ; but this 

is not neceffary : and it fhould be avoided for another 

reafon ; the interpofing fo many (lender and crooked 

parts between the moving power and the pendulum 

weakens the communication of power, and requires a 

mucli more powerful wheel work. 

All thefe, however, are flight defefts, and only the 

laft can be called a fault. The clocks made on this 

principle have gone remarkably well, as may be feen by 

the regilters of his majefty’s private obfervatory. But 

the greateft objeftion 1*3, that they do not perform bet¬ 

ter 
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ter than a well-made dead fcapement; and they are 

vadly more troublefome to make and to manage. This 

is ftridly true, and is a ferious objefhon. The fad is, 

that the dominion of a heavy pendulum is fo great, that 

if any one of the fcapements now deferibed be well ex¬ 

ecuted with pallets of agate, and a wheel of hard fteel, 

and if the pendulum be fufptnded agieeably to Mr Cum- 

ming’s advice, there is hardly any difference to be ob 

ferved in their performance. We (hall content ourfelve3 

with a Tingle proof of this from fad:. The clock in¬ 

vented by the celebrated Harrifon is at leajl equal in its 

performance to any other. Fridion is almoft annihila¬ 

ted, and no oil is required. It went fourteen years 

without being touched, and during that time did not 

vary one complete fecond from one day to another, nor 

ever deviated half a minute by accumulation from equa¬ 

ble motion : Yet the fcapement, in fo far as it refpeds 

the law of the accelerating force, deviates more from 

the proportion of the fpaces than the mod recoiling 

fcapement that ever was put to a good clock. It is fo 

different from all hitherto deferibed, both in form and 

principle, that we mud not omit fome account of 

it, and with it we fhall conclude our fcapements for 

clocks. 

Let GDO reprefent the fwing-wheel, of which M 

is the centre. A is the verge or axis of the pendulum. 

It has two very fhort arms AB, AE. A flender rod 

BC turns on fine pivots in the joint B, and has at its 

extremity C a hook or claw, which takes hold of a 

tooth D of the fwing-wheel when the pendulum moves 

from the right fide to the left. This claw, when at 

liberty, ftands at right angles, or, at lead, in a certain de¬ 

terminate angle, with regard to the arm AB; and when 

drawn a little from that pofition, it is brought back to 

it again by a very flender fpring. The arm AE is fur- 

nifiied with a detent EF, which alfo, when at liberty, 

maintains its pofition on the arm by means of a very 

flender fpring. 

Let us now fuppofe that the tooth D is prefiing on 

the claw C, while the pendulum is moving to the right. 

The joint B yields, by its motion round A, to the pref- 

fure of the tooth on the claw. By this yielding, the 

angle ABC opens a little. In the mean time, the fame 

motion round A caufes the point F of the detent on 

the other fide to approach the circumference of the 

wheel in the arch of a circle, and the tooth G at 

the fame time advances. They meet, and the point 

of G is lodged in the notch under the projeding 

Suffl. Vol. II. Fart II. 
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When this takes place, it is evident that 

any farther motion of the point E round A mud pufh 

the tooth G a little backward, by means of the de¬ 

tent EF. It cannot come any nearer to the wheel, 

becanfe the point of the tooth flops the heel /. The 

inflant that b puflies G back, the tooth L is with¬ 

drawn from the claw C, and C flies out, by the adion 

of its fpring, and refumes its pofition at right angles 

to BA ; and the wheel is now free from the claw, but 

is pufhing at the detent F (c). The pendulum, ha¬ 

ving finifhed its excurfion to the right (in which it eau- 

fes the wheel to recoil by means of the detent F), re¬ 

turns toward the left. The wheel now advances agaii), 

and, by prefiing on F, aids the pendulum through the 

whole angle of fcapement. By this motion the claw 

C deferibes an areh of a circle round A, and approaches 

the wheel, till it take hold of another tooth, namely, 

the one following D, and pulls it back a little. This 

immediately frees the detent F from the preflure of the 

tooth G, and it flies out a little from the wheel, refu¬ 

ming its natural pofition by means of its fpring. Soon 

after, the motion of the pendulum to the left ceafes, and 

the pendulum returns ; D pulling forward the hook C 

to aid the pendulum, and the former operation is re¬ 
peated, &c. &c. 

Such is the operation of the pallets of Harrifon and 

Hindley. Fridion is almod totally avoided, and oil en¬ 

tirely (d). The motion is given to the pendulum by a 

fair pull or pufh, and the teeth of the wheel only apply 

themfelves to the detents without rubbing. There is 

no drop, and the fcapement makes no noife, and is 

what the artifis call a Jilent fcapement. The mechani¬ 

cian will readily perceive, that by properly difpofing 

the arms AB, AE, and difpofing the pallets on the 

circumference of the wheel, the law, by which the ac¬ 

tion of the wheel on the pendulum is regulated, may 

be greatly varied, fo as to harmonize, as far as the na¬ 

ture of fcapement, alternately pufhing and pulling, will 

admit, with the adion of gravity. 

But this is evidently a recoiling fcapement, and one of 

the worfl kind; for the recoil is made at the very confines 

of the vibration, where every difturbance of the regular 

cycloidal vibration oeeafion3 the greatefl difturbance to 

the motion. Yet this clock kept time with mod un¬ 

exampled preeifron, far excelling all that had been made 

before, and equal to any that have been made fince. 

This is entirely owing to the immenfe fuperiority of the 

momentum of the pendulum over the maintaining power. 

5 H II. 
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(c) The reader may here remark the manner in which the preflure of the tooth G on the detent is transferred 

to the joint E by the intervention of the fhank FE, and from the joint E to the pendulum rod, by the interven¬ 

tion of the arm EA. This communication of preflure is preeifely the fame that we made ufe of in explaining 

the common fcapement. MG, FE, and EA, in this fig. io. are performing the offices which we then gave to 

the lines MB, B i, and HA, in fig. 3. Harrrifon’s pallet realifes the abflrad theory, 

(d) Mr Harrifon was at firfl by profeflion a carpenter in a country place. Being extremely ingenious and 

inventive, he had made a variety of curious wooden clocks. He made one, in particular, for a turret in a gen¬ 

tleman’s houfe. 118 expofure made it wade oil very fad, and the maker was often obliged to walk two or three 

miles to renew it, and got nothing for his trouble. In trudging home, not in very good humour, lie pondered 

with himfelf how to make a clock go without oil. Fie changed all his pinion leaves into rollers ; which an- 

fwered very well But the pallets required it more than any other part. After various other projeds, he con¬ 

trived thofe now reprefented, where there was no fridion, and no oil is wanted. 1 lie turret clock continued to 

go without being touched till Mr Harrifon left the country. 
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II. Of Scopements for a Watch. 

The execution of a proper fcapement ’or watches is 

a far more delicate and difficult problem than the fore¬ 

going, on account of flic fmall lize, which requires 

much more accurate workmanlhip, becaufe the error of 

the hundredth part of an inch has as great a proportion 

to the dimenfions cf the regulator as an inch in a com¬ 

mon honfe clock, it is much more difficult on another 

account. We have no fuch means of accumulating fuch 

a dominion (to ufe Mr Harrifon’s expreffive term) over 

the wheel*work in the regulator of a watch as in that 

of a clock. The heavieft balance that we can employ, 

without the certainty of fntpping its pivots by every 

flight jolt, is a mere trifle, in comparison with the pen¬ 

dulum of the mod ordinary clock. A dozen or twenty 

grains i3 the utmofl weight of the balance, even of a very- 

large pocket watch. The only way that wc can accu¬ 

mulate any notable quantity of regulating power in 

fuch a fmall pittance of matter is by giving it a very 

great velocity. This we do by accumulating all its 

weight in the rim, by giving it very wide vibrations, 

and by making them extremely frequent. The balance- 

rim of a middling good watch fhould pafs through at 

lead ten inches in every fecond. Now, when we re¬ 

flet on the fmall momentum of th’S regulator, the 

inevitable inequalities of the maintaining power, and 

the great arch of vibration on which thefe inequalities 

will operate, and the comparative magnitude even of an 

almofl infer.fible fridlion or clamminefs, it appears al- 

rnod chimerical to expefl any thing neat to equability 

in the vibrations, and incredible that a watch can be 

made which will not vary more than one beat in 8640b. 

Yet fuch have been made. They mud be confidered as 

the mod mafterly exertions of human art. The per¬ 

formance of a reflecting teltfcope is a great wonder : 

the word that can find a market mud have its mirrors 

executed without an error of the ten-thoufandth part 

of an inch ; but we now know that this accuracy is at¬ 

tained almod in fpite of us, and that we fcarcely can 

make them of a worfe figure. But the cafe is far other¬ 

wise in watch work. Here all thofe wonderful ap¬ 

proaches to perfection are the refults of rational dif- 

cuffion, by means of found principles of fcicnce ; and, 

unlefs the artifl who puts thefe principles into pra&ice 

be more than a mere copyid, unlefs the principles them- 

ftdves are perceived by him, and actually diretl his 

hand, the watch may dill be good for nothing. Sure¬ 

ly, then, this is a liberal art, and far above a manual 

knack. The dudy of the means by which fuch won¬ 

ders are deadily effcfled, is therefore the dudy of a 

gentleman. 

In the account given above of the fcapements for 

pendulums, we a (Turned as one leading principle that 

the natural vibrations of a pendulum are performed in 

equal tmes9 whether wide or narrow. This is fo nearly 

true, when the arches on each fide of the perpendicular 

do not exceed four degrees, that the retardation of the 

wider arches within that limit will not become fendble, 

though accumulated for a long time. The common 

fcapement with a plane face of the pallet, helps to cor- 

retit ^ven this fmall inequality much better than the 

meed form of the cycloidal cheeks propofed by Huy- 
gheps. 

In watch-work we affume a fimilar principle, namely, 

WAT 
that the ofcillatlons of a balance, urged by its fpring 9 and 

undtjlurbed by all foreign forces, are performed in equal 

times, whether they be wide or narrow. This principle 

was aflamed by the celebrated mechanician Dr Robert 

Hooke, on the authority of many experiments which 

he had made on the bending and unbending of fprings. 

He found that the force neceffaiy for retaining a fpring 

in any conftrained pofition was proportional to its ten¬ 

don, or defle&ion from its natural form. He exprefled 

this in an anagram, which he publifhed about the year 

1660, in order to eftablifh his claim to the difeovery, 

and yet conceal it, till he had made fome important ap¬ 

plication of it. When the anagram was explained fome 

years afterwards, it was, ci Ut tenfio.fic vis” Dr Hooke 

thought of applying this difeovery to the regulation of 

watch movements. For, if a (lender fpring be property 

applied to the axis of a watch balance, it will put that 

balance in a certain determinate pofition. If the ba¬ 

lance be turned afide from this pofition, it feems to fol¬ 

low that it will be urged back toward it by a force pro¬ 

portional to its didance from it. He immediately made 

the application to an old watch, which he afterward 

gave to Dr Wilkins, Bifhop of Cheder. This was in 

1658. Its motion was fo amazingly improved, that 

Hooke was perfuaded of the perfection of his principle, 

and thought that nothing was now wanting for making 

a watch of this kind a perfect chronometer but the hand 

of a good workman. For his watch Teemed almoft per¬ 

fect, though made in a fmall country town, in a very 

coarfe manner. Mr Huyghens alfo claims this difeovery. 

He publifhed. his claim about the year 1675, and Pro" 
pofed to make watches for difeovering the longitude of 

a fhip at fea. But there is the mod unqueftionable 

evidence of Dr Hooke's priority by fifteen years, and 

of his having made fevtral watches of this kind. One 

of them was in the poffeffion of his majedy king 

Charles II. Dr Hooke’s firfl balance fpring was 

flraight, and acted on the balance in a very imperfect 

manner. But he foon faw the imperfections, and made 

feveral fucceffive alterations; and, among others, he env- 

ployed the cylindrical fpiral now employed by Mr Ar¬ 

nold ; but he gave it up for the flat fpiral: and the 

king’s watch had one of this kind before Mr Huyghens 

publifhed his invention. His projet of longitude 

watches had been carried on along with Lord Brouncker 

and Sir Robert Moray, and they had quarrelled fome 

years before that publication. See Watch, EncycL 

But both Dr Hooke and Mr Huyghens were too 

fanguine in their expetations. We, by no means, have 

the evidence for the truth of this principle that we have 

for the accelerating ation of the gravity on a pendulum. 

It reds on the nicety and the propriety of the experi¬ 

ments; and long experience has (hewn that it is fenfibly 

true only within certain limits. The demonflrations 

by which Bernoulli fupports the unqualified principle 

of Mr Huyghens, proceed on hypothetical doftrines 

concerning the nature of elaflicity. And even thefe 

fhew that the law of elaflicity which he affiimed was 

Tele fled, not becaufe founded on Ampler principles than 

any other, but becaufe it was confident with the expe¬ 

riments of Hooke and Huyghens. Jdefides, although 

this fhould be the true law of a fpring, it does not fol¬ 

low that this fpring, applied in any way to the axis of 

a balance, will urge that balance agreeably to the fame 

law : and if it did, it dill does not follow that the ofcilla- 
tiocs 
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Watch- tions of the balance will be ifocbronous ; for the force 

work* has to move not only the balance but* alfo the fpring. 

Part of the reftoring force of the fpring is employed in 

reftoring it rapidly to its qniefcent fhape, and thus ena¬ 

bling it to follow and fill impel the yielding balance. It is 

therefore only the furplns which is employed in adually 

moving the balance, and it is uncertain whether this 

furplus varies according to the fame law, being always 

the fame proportion of the whole force of the fpring. 

We find it an extremely difficult problem to determine 

the law of variation of this furplus, even in the fimpleft 

form of the fpring ; nay, it is by no means an eafy pro¬ 

blem to determine the law of ofcillation of a fpring, un¬ 

loaded with any balance ; and we can eafily {hew that 

there are fuch forms of a fpring, that although the ve¬ 

locity' with which the different parts approach to their 

qniefcent pofition be exadly as their excurfion froin it, 

this is by no means the law of velocity which this fpring 

will produce in a balance. The matter of fad is, that 

when the fpring is a fimple flraight fleel wire, fufpend- 

ing the balance in the diredion of its axis, the motions 

of it, if not immoderate, are precifely agreeable to 

Huyghens’s and Hooke’s rule ; and that the motion of 

a balance urged by a fpring wound up into a flat, or a 

cylindrical fpiral, as in common watches, and thofe of 

Arnold, deviates fenftbly from it, unlefc a certain ana¬ 

logy be preferved between the length and the elaflicity 

of the fpring. If the fpring be immoderately long, the 

wide vibrations are flower than the narrow ones ; and 

the contrary is obferved when the fpring is immoderate¬ 

ly fhort. A certain taper, or gradual diminution of the 

fpring, is alfo found to have an effed in equalizing the 

wide and narrow vibrations. There is alfo a great dif¬ 

ference between the force with which a part of the 

fpring unbends itfelf, and the adion of that force in 

urging the balance round its axis ; and the performance 

<*f many watches, good in other refpeds, is often faulty 

from the manner in which this unbending force is em¬ 

ployed. 
But, fince tbefe corrections are in our power in a 

confiderable degree, we may fuppofe them applied, and 

the true motion (which we fhall call the cycloidal) at¬ 

tained ; and we may then adapt the conftrudion of the 

fcapement to the preferving this motion undifturbed. 

And here we muft fee at once that the problem is in¬ 

comparably more delicate than in the cafe of pendulums. 

The vibrations mufl be very wide, and the angular mo¬ 

tion rapid, that it may be little affeded by. external mo¬ 

tions. The finalleft inequalities of maintaining power 

-sding through fo great a fpace, mufl bear a confider¬ 

able proportion to the very minute momentum of a 

watch balance. Oil is as clammy' on the pallets of a 

watcli as on thofe of a clock ; a vifeidity which would 

never be felt by a pendulum of 20 pounds weight will 

ilop a balance of 20 grains altogether. For the fame 

reafon, it is evident that any impropriety in the form 

of the pallet muft be incomparably more pernicious than 

in the cafe of a pendulum ; the deviation which this 

may occafion from a force proportional to the angular 

diftance from the middle point, muft bear a great pro¬ 

portion to the whole force. 
The common recoiling fcapement of the old clocks 

ftill holds its place in the ordinary pocket watches, and 

anfwers all the common purpofes of a watch very well. 

A well finilhed watch, with a recoiling fcapement, 

will keep time within a minute in the day. This is Watch- 

enough for the ordinary affairs of life. But fuch vvor^ 

watches are fubjed to great variation in their rate of 

going, by any change in the power of the wheels. This 

is evident ; for if the watch be held back, or prefied 

forward, by the key applied to the fufee fquare, we 

hear the beating greatly retarded or accelerated. The 

maintaining power, in the beft of fuch watches, is never 

lefs than one fifth of the regulating power of the fpring. 

For, if we take off the balance fpring, and allow the 

balance to vibrate by the impulfe of the wheels alone, 

we fhall find the minute hand to go forward from 25 

to 30 minutes per hour. Suppofe it 30. Then, fince 

the wheels ad through equal fpaces with or without a 

fpring, the forces are as the fquares of the acquired ve¬ 

locities. (Dynamics, Suppl. n° 95.) The velocity in 

this cafe is double ; therefore the accelerating force is 

quadruple, and the force of the fpring is three times 

that of the wheels. If the hand goes forward 25 mi¬ 

nutes, the force of the wheels is about one-fiftli of that 

of the fpring. This great proportion is neceffary, as 

already obferved, that the watch may go as foon as un¬ 

flopped. 
We have but little to fay on this fcapement ; its prin¬ 

ciple and manner of adion, and its good and bad quali¬ 

ties, being the fame with thofe of the fimilar fcapement 

for pendulums. It is evident that the maintaining 

power being applied in the moft dired manner, and du¬ 

ring the whole of the vibration, it w ill have the greateft 

poffible influence to move the balance. A given main¬ 

spring and train will keep in motion a heavier balance 

by means of this fcapement than by any other. But* 

on the other hand, and for the fame reafon, the balance 

lias lefs dominion over the wheel-work, and its vibra¬ 

tions are more afFcded by any irregularities of the wheel- 

work. Moreover, the chief adion of the wheel being 

at the very extremities of the vibrations, and being very- 

abrupt, the variations in its force are moft hurtful to 

the ifochronifm of the vibrations. 
Although this fcapement is extremely fimple, it is 

fufceptible of more degrees of goodnefs or imperfedioa 

than almoft any other, by the variation of the few*par- 

ticulars of its conftrudion. We fhall therefore briefly 

deferibe that conftrudion which long experience has 

fandioned as approaching near to the beft performance 

that can be obtained from the common fcapement. 

Fig. 1 1. reprefents it in what are thought its beft pro¬ 

portions, as it appears when looking flraight down on 

the end of the balance arbor. C is the centre of the 

balance and verge. CA and CB are the two pallets; 

CA being the upper pallet, or the one next to the ba¬ 

lance, and CB being the lower one. 1' and D are two 

teeth of the crown wheel, moving from left to right ; 

and E, G, are two teeth on the lower part of the cir¬ 

cumference, moving from right to left. The tooth D 

is reprefented as juft efcaped from the point of CA* 

and the lower tooth E as juft come in contad with the 

lower pallet. The fcapement fhould not, however, be 

quite fo clofe, becaufe an inequality on the teeth 

might prevent D from efcaping at all. For if E touch 

the pallet CB before D has quitted CA, all will ftand 

ftill. This fault will be correded by withdrawing the 

wheel a little from the verge, or by fhortening the pallets. 

The proportions are as follow. The diftance be¬ 

tween the front of the teeth (that is, of G,F, E,D,) and 

5 H a the 

% 



WAT [7 
Watch- the axis C of the balance is one-fifth of FA, the di- 
wcrk. ^ance between the points of the teeth. The length 

v CA, CB of the pallets is three-fifths of the fame di¬ 

flan ce. The pallets make an angle ACB of 99 de¬ 

grees, and the front DH or FK of the teeth make an 

angle of 250 with the axis of the crown-wheel. The 

Doping fide of the tooth muflbe of anepicycloidal form, 

fuited to the relative motion of the tooth and pallet. 

From thefe proportions it appears that the pallet A 

can throw out, by the aXion of the tooth D, till it 

reaches a, 120 degrees from CL, the line of the crown¬ 

wheel axis. For it can throw out till the pallet B 

ftrike againft the front of E, which is inclined 250 to 

CL, To this add BCA, = 95", and we have LC a 

=r 120. In like manner B will throw out as far on 

the other fide. From 240°, the fum of thefe angles, 

take the angle of the pallets 950, and there remains 

1450 for the greateft vibration which the balance can 

make without flriking the front of the teeth. This ex¬ 

tent of vibration fuppofes the teeth to terminate in 

points, and the aXing furfaces of the pallets tobe planes 

directed to the very axis of the verge. But the points 

of the teeth muft be rounded ofF a little for ftrength, 

and to diminifh friXion on the face of the pallets. This 

diminiflies the angle of fcapement very confiderably, 

by fhortening the teeth. Moreover, we muft by no 

means allow the point of the pallet to bank or ftrike on 

v the forefide of a tooth. This would greatly derange 

the vibration by the violence and abruptnefs of the 

check which the wheel would give to the pallet. This 

circumftance makes it improper to continue the vibra¬ 

tions much beyond the angle of fcapement. One-third 

of a circle, or 1 20°, is therefore reckoned a very proper 

vibration for a fcapement made in thefe proportions. 

The impulfe of the wheels, or the angle of fcapement, 

inay be increafed by making the face of the pallets a 

little concave (preferving the fame angle at the centre). 

The vibration may alfo be widened by pufhing the wheel 

nearer to the verge. This would alfo diminifh the re¬ 

coil. Indeed this may be entirely removed by bringing 

the.front of the wheel up to C, and making the face or* 

the pallet not a radius, but parallel to a radius and be¬ 

hind it, i. e. by placing the pallet CA fo that its aXing 

face may be where its back is juft now. In this cafe, the 

tooth D would drop on it at the centre, and lie there 

at reft, while the balance completes its vibration. But 

this would make the banking (as the ftroke is called) 

on the teeth almoft unavoidable. In fhort, after vary¬ 

ing every circumftance in every pofiible manner, the 

heft makers have fettled on a fcapement very nearly 

fuch as we have deferibed. Precife rules can fcarcely 

be given ; fcecaufe the law by which the force aXing 

on the pallets varies in its intenfity, deviates fo widely 

from the aXion of the balance fpring, efpecially near 

the limits of the excurfions. 

The difeoveries of Huyghens and Newton in rational 

mechanics engaged all tne mathematical philofophers of 

Europe inthefolutionof mechanical problems, about the 

end of the laft century. The vibrations of elaftic plates 

or wires, and their influence on watch balances, became 

familiar to every body. The great requifites for pro¬ 

ducing ifochronous vibrations were* well underllood, 

and the artifts were prompted by the fpeculatifts to at¬ 

tempt conftruXions of fcapements proper for this puv- 

pofe. It appeared clearly, that the molt efFeXual means 
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for this purpofe was to leave the balance unconneXed Watete 
with the wheels, efpecially near the extremities of the w°rk. 

vibration, where the motion is languid, and where every 

inequality of maintaining power muft aX for a longer 

time, and therefore have a great efFeXon the whole du¬ 

ration of the vibrations. The maxim of conftruXion 

that naturally arifes from thefe refleXions is to confine, 

if pofiible, the action of the wheels to the middle of the vi¬ 

bration, where the motion is rapid, and where the chief 

efFeX of an increafe or diminution of the maintaining 

power will be to enlarge or contraX the angular mo¬ 

tions, but will make little change on their duration ; 

becaufe the greateft part of the motion will be effeXed 

by the balance fpring alone. This maxim was inculca¬ 

ted in exprefs terms by John Bernoulli, in his Re- 

cherches Mechaniques et Phyfiques ; but it had been fug- 

gefted by common fenfe to feveral unlettered artifts be¬ 

fore that time. About the beginning of this century 

watches were made in London, where the verge had a 

portion e d b (fig. 12.) of a fmall "cylinder, having its 

centre c in the axis, and a radial pallet b a proceeding 

from it. Suppofe a tooth juft efcaped from the point 

of the pallet, moving in the direXion b d e, the cylin¬ 

drical part was fo fituated that the next tooth dropped 

on it at a fmall diftance from its termination. While 

the verge continues turning in the direXion b d e, the 

tooth continues refting on the cylinder, and the balance 

fuftains no action from the wheels, and lias only to over¬ 

come the minute friXions on the polifhed furface of a 

hard fteel cylinder. This motion may perhaps continue 

till the pallet acquires the pofition j\ almoft touching 

the tooth. It then flops, its motion being extinguifhed 

by the increafing force of the fpring. It now returns, 

moving in the direXion e d b ; and when the pallet has 

acquired the pofition c /, the toothy quits the circum¬ 

ference of the cylinder, and drops in on the pallet at 

the very centre. The crooked form of the tooth allows 

the pallet to proceed flill farther, before there is any 

danger of banking on the tooth. This vibration being 

alfo ended, the balance refumes its firft direXion, and 

the tooth now aXs on the face of the pallet, and re- 

llores to the balance all the motion which it had loft by 

friXion, Scc. during the two preceding vibrations. 

It is evident that this conftruXion obviates all the 

objeXions to the former recoiling fcapement, and that, 

by fufficiently diminifhing the diameter of the cylindri¬ 

cal part, the friXion may be reduced to a very fmall 

quantity, and the balance be made to move by the ac¬ 

tion of the fpring during the whole of the excurfion, 

and of the returning vibration. Yet this conftruXion 

does not feem to hate come much into ufe, owing, in 

all probability, to the great difficulty of making the 

drop fo accurate in all the teeth. The fmallefl inequa¬ 

lity in the length of a tooth would occafion it to drop 

fooner or later ; and if the cylinder was made very fmall, 

to diminifh friXion, the formation of the notch was al¬ 

moft a microfcopical operation, and the fmallefl fhake 

in the axis of the verge or the balance-wheel would 

make the tooth flip pall the cylinder, and the watch 
run down amain. 

About the fame time, a French artift in London 

(then the fchool of this art) formed another fcapement, 

with the fame views. We have not any diflinX account 

of it, but are only informed (in the yth volume of the 

Machines approuvees par l*Acad, des Sciences) that the 

tooth 



WAT [ 797 ] WAT 
Watch- tooth refted on the furface of a hollow cylinder, and 
work. tjien efcaped by ailing on the inclined edge of it. But 

we may prefume that it had merit, being there told that 

Sir IfaaO Newton wore a watch of this kind. 

A much fuperior fcapement, on the fame principle, 

was invented by Mr Geo. Graham, at the fame time 

that he changed the recoiling fcapement for pendulums 

into the dead beat. Indeed it is the fame fcapement, 

accommodated to the large vibrations of a balance. In 

fig. i 3. -RE represents part of the rim of the balance- 

wheel. A and C are two of its teeth, having their faces 

be formed into planes, inclined to the circumference of 

the wheel, in an angle of about 15 degrees; fo that the 

length be of the face is nearly quadruple of its height 

e m. Suppofe a circular arch ABC deferibed round 

the centre of the wheel, and through the middle- of the 

faces of the teeth. The axis of the balance pafies thro’ 

fome point B of this arch, and we may fay that the 

mean circumference of the teeth pafies through the 

centre of the verge. On this axis is fixed a portion of 

a thin hollow cylinder b c d, made of hard tempered 

Reel, or of fome hard and tough (lone, Inch as ruby or 

fapphire. Agates, though very hard, are brittle. Chal¬ 

cedony and cornelian are tough, but inferior in hard- 

nefs. This cylinder is fo placed on the verge, tjiat when 

the balance is in its quiefeent pofition, the two edges b 

and </are in the circumference which pafies through the 

points of the teeth. By this conftrudion the portion 

of the cylinder will occupy 2io° of the circumference, 

or 30° more than a femicircle. The edge b, to which 

the tooth approaches from without, is rounded ofF on 

both angles. The other edge d is formed into a plane, 

inclined to the radius about 3D0. 
Now, fuppofe the wheel prefied forward in the direc¬ 

tion AC. The point b of the tooth, touching the 

rounded edge, will pufh it outwards, turning the ba¬ 

lance round in the diredion b c d. The heel e of the 

tooth will efcape from this edge when it is in the pofi¬ 

tion hy and e is in the pofition f The point b of the 

tooth is now at d, but the edge of the cylinder has now 

got to i. The tooth, therefore, refts on the infide of 

the cylinder, while the balance continues its vibration a 

little way, in coufequence of the (hove which it lias re¬ 

ceived from the adion of the inclined plane pufhing it 

out of the way, as the mould board of a plough fhoves 

a (lone aiide. When this vibration is ended, by the op- 

pofition of the balance-fpring, the balance returns, the 

tooth (now in the pofition B) rubbing all the while on 

the infide of the cylinder. The balance comes back in¬ 

to its natural pofition bed, with an accelerated motion, 

by the adion of its fpring, and would, of itfelf, vibrate 

as far, at leaft, on the other fide. But it is aided again 

by the tooth, which, prefiing on the edge d, pufhes it 

afide, till it come into the pofition k, when the tooth 

efcapes from the cylinder altogether. At this moment 

the other edge of the cylinder is in the pofition /, and 

therefore is in the way of the next tooth, now in the 

pofition A. The balance continues its vibration, the 

tooth all the while refling, and rubbing on the outfide 

of the cylinder. When this vibration, in the direction 

deb, is finifhed, the balance refumes its firfl motion bed, 

by the adion of the fpring, and the tooth begins to 

aft on the firfl edge b, as foon as the. balance gets into 

its natural pofition, fhoves it afide, efcapes from it, and 

drop* on the infide of the cylinder. In this manner.are 

the vibrations produced, gradually increafed to their Watch, 

maximum, and maintained in that (late. Every fuc-, wor^* 

ceeding tooth of the wheel ads firfl on the edge b, and J —v w 

then on the edge d; relling firfl on the outfide, and 

then on the infide of the cylinder. The balance is un¬ 

der the influence of the wheels while the edge b pafies 

to h, and while d pafies to h ; and the rell of the vibra¬ 

tion is performed without any a8ion on the part of the 

wheels, but is a little obftruded by friction, and by the 

clamminefs of the oil. In the conftrudion now deferi¬ 

bed, the arch of adion or fcapement is evidently 30°, 

being twice the angle which the face of a tooth makes 
with the circumference. 

The reader will perceive, that when this fcapement 

is executed in fucli a manner that the fucceeding tooth 

is in contad with the cylinder at the inflant that the 

preceding one efcapes from it, the face of the tooth 

mufl be equal to the infide diameter of the cylinder, and 

that the diflance between the heel of one tooth and 

the point of the following one mufl be equal to the out¬ 

fide diameter. When the fcapement is fo clofe there 

is no drop. A good artifl approaches as near to this 

adjuflment as pofiible ; becaufe, while a tooth is drop¬ 

ping, but not yet in contad, it is not ading on the ba¬ 

lance, and fome force is loft. The execution is account¬ 

ed very good, if the diflance between the centres of two 

teeth is twice the external diameter of the cylinder. 

This allows a drop equal to the thicknefs of the cylin¬ 

der, which is about V^th of its diameter. 

We mufl alfo explain how this cylinder is fo conneded 

with the verge as to make fuch a great revolution round 

the tooth of the wheel. The triangular tooth e b m is 

placed on the top of a little pillar or pin fixed into the 

extremity of the piece of brafs m D formed on the rim 

of the wheel. Thus the wedge-tooth has its plane paral¬ 

lel to the plane of the wheel, but at a fmall diflance a- 

bove it. Fig. B reprefents the verge, a long hollow 

cylinder of hard fleet. A great portion of the metal is 

cut out. If it were fpread out flat, it would have the 

fhape of fig. C. Suppofe this rolled up till the edges 

GH and G'H' are joined, and we have the exad form. 

The part aded on by the point of the tooth is the dot¬ 

ted line b d. The part DIFE' ferves to conned the 

two ends. Thus it appears to be a very (lender and 

delicate piece ; but being of tempered flcel, it is ftrong 

enough to refill moderate jolts. The ruby cylinders 

are much more delicate. 

Such is the cylinder fcapement of Mr Graham, called 

alfo the horizontal scapement, becaufe the balance 

wheel is parallel to the others. Let us fee how far it 

may be expeded to anfwer the intended purpofes. If 

the excurfions of the balance beyond the angle of im- 

pulfion were made altogether unconneded with the 

wheels, the whole vibration would be quicker than one 

of the fame extent, made by the adion of the balance- 

fpring alone, becaufe the middle part of it is accelerated 

by the wheels. But the excurfions are obftruded by 

fridion and the clamminefs of oil. The effed of this 

in objlruding.the motion is very confiderable. Mr Le 

Roy placed the balance fo, that it refted when the point 

of the tooth was on the middle of the cylindric furface. 

When the wheel was allowed to prefs on it, and it was' 

drawn 8o° from this pofition, it vibrated only during 

4^ feconds. When the wheel was not allowed to touch 

the cylinder, it vibrated 90 feconds, or 20 times as 
long y 
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long; fo much did the fri&ion on the cylinder exceed 

that of the pivots. We are not iufficiently acquainted 

with the laws of either of thefe obftru&ions to pro¬ 

nounce decidedly whether they will increafe or diminifh 

the time of the whole vibrations. We obferve diftin&- 

]y, in motions with confiderable fri&ion, that it does 

nat increafe nearly fo faft as the velocity of the motion ; 

nay, it is often lefs when the velocity is very great. In 

all cafes it is obferved to terminate motions abruptly. 

The fri&ion requires a certain force to overcome it, and 

if the body has any lefs it will flop. Now this will 

not only contract the excurfion of the balance, but 

will fhorten the time. But the return to the angle of 

impulfion will undoubtedly be of longer duration than 

the excurfion ; for the arch of return, from the-extre^ 

mity of the excurfion to its beginning, where the angle 

of impulfion ends, is the fame with the arch of excur¬ 

fion. The velocity which the balance has in any point 

of the return is lefs than what it had in the fame point 

of the excurfion ; hecaufe, in the excurfion, it had ve¬ 

locity enough to carry it to the extremity, and alfo to 

overcome the fri&ion. In the return, it could, even 

without fri&ion, only have the velocity which would 

have carried it to the extremity ; and this fmaller velo¬ 

city is diminifhed by fri&ion during the return. The 

velocity being lefs through the'whole return than du¬ 

ring the excurfion, the time muff be greater. It may 

therefore happen that this retardation of the return may 

compenfate the contra&ion of the excurfion and the di¬ 

minution of its duration. In this cafe the vibration 

will occupy the fame time as if the balance had been 

free from the wheels. But it may more than compen¬ 

fate, and the vibrations will then be flower ; or it may 

not fully compenfate, and they will be quicker. We 

cannot therefore fay, a priori, which of the two will 

happen ; but we may venture to fay that an increafe 

of the force of the wheels will make the watch go 

flower : for this will exert a greater preffure, give a 

greater impulfion, produce a wider excurfion, and in¬ 

creafe the fri&ion during that greater excurfion, ma¬ 

king the wide vibrations flower than the narrow ones; 

becaufe the angle of impulfion remaining the fame, the 

preffures exerted mull be quadrupled, in order to double 

the excurfion (SeeDynamics, ^95. and there¬ 
fore the fri&ion will be increafed in a greater propor¬ 

tion than the momentum which is to overcome it. But, 

with refpe& to the obftru&ion arifing from the vifcidi- 

ty of the oil, we know that it follows a very different 

law. It bears a manifeft relation to the velocity, and 

is nearly proportional to it. But Ml it is difficult to 

fay how this will affe& the whole vibration. The du¬ 

ration of the excurfion will not be fo much contra&ed 

as by an-equal obftru&ion from fri&ion, becaufe it will 

not terminate the motion abruptly. There are there¬ 

fore more chances of the increafed duration of the re¬ 

turn exceeding the diminution of it in the excurfion. 

All that we can fay, therefore, is. that there will be a 

compenfation in both cafes. The time of excurfion will 
be contra&ed, and that of return augmented. 

Now, as the fri&ion may be greatly diminiffied by 
line poliffi, fine oil, and a fmall diameter of the cylin¬ 

der, we may reasonably expe& that the vibrations of 
Inch a balance will not vary nearly fo much from ifo. 

chronitm as with a recoiling fcapement, and will be 

little aftc&ed by changes in the force of the wheels. 
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Accordingly, Graham’s cylindrical fcapement fupplant- 
ed all others as fooii as it was generally known. We 

cannot compare the vibrations with tliofe of a free ba¬ 

lance, becaufe we have no way of making a free balance 

vibrate for fome hours. But we find that doubling or 

trebling the force of the wheels makes very little alter¬ 

ation in the rate of the watch, though it greatly en¬ 

larges the angular motion. Any one may perceive the 

immenfe fuperiority of this fcapement over the common 

recoiling fcapement, by preffing forward the movement 

of a horizontal watch with the key, or by keeping it 

back. No great change can be obferved in the fre¬ 

quency of the beats, however hard we prefs. But a 

more careful examination (hews that an increafe of the 

power of the wheels generally caufes the watch to go 

flower ; and that this is more remarkable as the watch 

has been long going without being cleaned. This (hews 

that the caufe is to be aferibed to the fri&ion and oil 

operating on the wide arches of excurfion. But when 

this fcapement is well executed, in the heft proportions 

of the parts, the performance is extremely good. We 

know fuch watches, which have continued for feveral 

weeks without ever varying more than 7' in one day 

from equable motion. We have feen one whole cylin¬ 

der was not concentric with the balance, but fo placed 

on the verge that the axis of the verge was at 0 (fig. 

13.), between the centre B of the cylinder and the en¬ 

tering edge by and Be was equal to the thicknefs of the 

cylinder. The watch was made by. Emery of London, 

and was faid to go with aftonifhing regularity, fo as to 

equal any time-piece while the temperature of the air 

did not vary ; and when clean, was faid to be lefs affect¬ 

ed by the temperature than a watch with a free fcape¬ 

ment, but unprovided with a compenfation piece. It is 

evident that this watch muff have a minute recoil. This 

was faid to be the aim of the artift, in order to com¬ 

penfate for the obftru&ion cgufed by fri&ion during the 

return of the balance from its excurfions. It indeed 

promifes to have this effe& ; but we ffiould fear that it 

fubje&s the excurfions to the influence of the wheels. 

Wc fufpe& that the indifferent performance of cylinder 

watches may often arife from the cylinder heing off the 

centre in fome difadvantageous manner. 

The watch from which the proportions here ftated^ 

were taken, is a very fine one made by Graham for Ar¬ 

chibald Duke of Argyle, which lias kept time with the 

regularity now mentioned. We believe that there are 

but few watches which have fo large a portion of the 

cylinder : few indeed have more than one half, or 180° . 

of the circumference. But this is too little. The tooth 

of the wheel does not begin to a& on the refling cylin¬ 

der till its middle point A or B touch one of the edges. 

To obtain the fame angle of fcapement, the inclination 

of the face of the tooth muff be increafed (it muff be 

doubled) ; and this requires the maintaining power to 

be increafed in the fame proportion. Befides, in fuch 

a fcapement it may happen that the tooth will never 

reft on the cylinder ; becaufe the inftant that it quits 

one edge it falls on the other, and puffies it afide, fo 

that the balance acquires no wider vibration than the 

angle of fcapement, and is continually under the influ¬ 

ence of the wheels. The fcapement is in its beft ftate 

when the portion ef the cylinder exceeds 1800 by twice 

the inclination of the teeth to the circumference of the 
wheel. 

Watck. 
work. 

—v—' 

It 
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^°rk. ments which have been contrived by different artifts, 

aiming at the fame points which Graham had in view. 

We (hall only take notice of fuch as have fome eflential 

difference in principle. 

Fig. 14. reprefents a fcapement invented in France, 

and called the Echappemcnt a Virgulf., becaufe the pal¬ 

let refembles a comma. The teeth A, B, C, of the 

balance wheel are fet very oblique to the radius, and 

there is formed on the point of each a pin, {landing up 

perpendicular to the plane of the wheel. This greatly 

refembles the wheel of Graham’s fcapement, when the 

triangular wedge is cut off from the top of the pin on 

which it Hands. The axis c of the verge is placed in 

the circumference paffing through the pins. The pal¬ 

let is a plate of hard Heel a ef db, having its plane pa¬ 

rallel to the plane of the wheel. The inner edge of 

this plate is formed into a concave cylindrical furface 

between 0 and b, whofe axis c coincides with the axis 

of the verge. Adjoining to this is the afling face b d 

of the pallet. This is either a Hraight line b d> making 

an angle of nearly 30° with a liner b g drawn from the 

centre, or it is more generally curved, according to the 

noHrum of the artiH. The back of the pallet a e f is 

alfo a cylindrical furface (convex) concentric with the 

other. This extends about ioo° from a to f The 

part between f and d may have any fhape. The inter¬ 

val a 0 is formed into a convex furface, in fuch a man¬ 

ner as to be everywhere interfered by the radius in an 

angle of 30° nearly ; i. e. it is a portion of an equian¬ 

gular fpiral. The whole of this is conne&ed with the 

verge by a crank, which pafTes perpendicularly through 

it between f and e; and the plate is fet at fuch height 

on the crank or verge, that it can turn round clear of 

the wheel, but not clear of the pins. The teeth of the 

wheel are fet fo obliquely, and made fo flender, that the 

verge may turn almoft quite round without the crank’s 

banking on the teeth. The part f db, called the horn, 

is of fuch a length, that when one pin B reHs on the 

outfide cylinder at a, the point d is jull clear of the 

next pin A. 
When the wheel is not ailing, and the balance-fpi ing 

is in equilihrio, the pofition of the balance is fuch that 

the point d of the horn is near /, about 30° from d. 

The figure reprefents it in the pofition which it has 

when the tooth A has jull efcaped from the point d of 

the horn. In this pofition the next tooth B is applied 

to the convex cylinder, a very little way (about 50) 

from its extremity a. This ddcription will enable the 

reader to underHand the operation of the virgule fcape¬ 

ment. 
Now fuppofe the pin A juH efcaped from the horn. 

The fuccecding pin B is now in contadl with the back 

of the cylinder; and the balance, having got an impulfe 

by the action of A along the concave pallet b d, con¬ 

tinues its motion in the direction dg h, till its force is 

fpent, the point of the horn arriving perhaps at h, more 

than 90° from d. All this while the following tooth 

B is reHing on the back e f of the cylinder. The ba¬ 

lance now returns, by the action ofitsfpring ; and when 

the horn is at i, the pin gets over the edge a 0, and drops 

on the oppofite fide of the concave cylinder, where it 

reHs, while the horn moves from i to i, where it Hops, 

the force of the balance being again fpent. The ba- 
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30° of d, the pin gets out of the hollow cylinder, Ihoves 

the horn out of its way, and efcapes at d. Befides the 

impulfewhich the balance receives by the aftion of the ' 

wheel on the horn b d, there is another, though fmaller, 

a&ion in the contrary diredlion, while the point of B 

pafTes over the furface a o ; for this furface being in¬ 

clined to the radius, the preflure on it urges the balance 
round in the direction h di. 

The chief difference of this fcapement from the for¬ 

mer is, that the inclined plane is taken from the teeth of 

the wheel, and placed 011 the verge. This alone is 

a confiderable improvement ; for it is difficult to fhape 

all the teeth alike ; whereas the horn b d is invariable. 

Moreover, ^the refling parts, although they be drawn 

large in this figure for the fake of diilin&nefs, may be 

made vaHly fmaller than Graham’s cylinder, which 

muff be big enough to hold a tooth within it. By this 

change, the fri&ion, during the repofe of the wheel, 

that is, during the excurfions of the balance, may be 

vaHly diminifhed. The infide cylinder need be no big¬ 

ger than to receive the pin. But although the per¬ 

formance of thefe fcapements is excellent, they have' 

not come into general ufe in this country. The 

caufe feems to be the great nicety requifite in making 

the pins of the wheel pafs exa&ly through the axis of 

the verge. The leaff ffiake in the pivots of the balance 

and balance wheel muff greatly change the a&ion. A 

very minute inereafe of diHance between the pivots will 

caufe the pin B to Aide from the edge a to the horn, 

without reHing at all on the infide cylinder; and when 

it does fo, it will Hop the balance at once, and,immediate¬ 

ly after, the watch will run down. The fame irregula¬ 

rities will happen if all the pins be not at precifely the 

fame diHance from the axis of the wheel. 

This fcapement was greatly improved, and, in ap¬ 

pearance, totally changed, by Mr Lepaute of Paris iff 

1753. By placing the pins alternately on the two Tides 

of the rim of the balance wheel, he avoided the ufe of 

the outlidc cylinder altogether. The fcapement is of 

fuch a lingular form, that it is not eafy to reprefent it 

by any drawing. We fhall endeavour, however, to de*- 

feribt it in fuch a manner as that our readers, who are 

not artifts, will underHand its manner of acting. Ar¬ 

tifts by profeffion will tafily comprehend how the parts 

may be united which we reprefent as feparate; 

Let ABC (fig. 15.) reprefent part of the rim*of the* 

balance-wheel, having the pins 1, 2, 3, 4, 5, &c. pro- 

Watch- 
work. 

3> 5> beinc the 

lance then returns; and when the horn comes within 

je&iiig from its faces ; the pins 1 

fide next the eye, but the pins 2 and 4 on the farther 

fide. D is the centre of the balance and verge, and 

the fmall circle round D reprefents its tliicknefs. But 

the verge in this place is crooked, like a crank, that 

the rim of the wheel may not be interrupted by it. 

This will be more particularly described by and bye. 

There is attached to it a piece of hard tempered Heel 

a b c dy of which the part ab c is a concave arch of a 

circle, having D for its centre. It wants about 30° of 

a femicircle. The reH of it c d is alfo an arch of a 

circle, having the fame radius with the balance-wheel. 

The natural pofition of the balance is fuch, that a line 

drawn from D, through the middle of the face c d, is a 

tangent to the circumference of the wheel. But, fup¬ 

pofe the balance turned round till the point d of the 

horn comes to d\ and the point c comes to 2, in the 

circumference in which the pins are placed. Then the 
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Watch- pin, preffing on the beginning of the horn or pallet, 

work. pufhes it aiide, Aides along it, and efcapes at d> after 

*~'“v having generated a certain velocity in the balance. So 

far this fcapement is like the virgule fcapement defen¬ 

ded already. But now let another pallet, fimilar to the 

one now described, be placed on the other fide of the 

wheel, but in a contrary pofition, with the a&ing face 

of the pallet turned away from the centre of the wheel. 

Let it be fo placed at E, that the moment that the pin 

i, on the upper fide of the wheel, efcapes from the pal¬ 

let c the pin 4, on the under fide of the wheel, falls 

on the end of the circular arch efg of the other pallet. 

Let the two pallets be connected by means of equal 

pulleys G and F on the axis of each, and a thread 

round both, fo that they fhall turn one way. The ba¬ 

lance on the axis D, having gotten ail impulfe from 

the a&ion of the pin 1, will continue its motion from 

A towards 7, and will carry the other pallet with a fi¬ 

milar motion round the centre E from h towards k. 

The pin 4 will therefore reft on the concave arch gfe 

as the pallet turns round. When the force of the ba¬ 

lance is fpent, the pallet c d returns towards its firft po¬ 

rtion. The pallet g h turns along with it; and when 

the point of the firft has arrived at d> the beginnings 

of the other arrives at the pin 4 ; and, proceeding a 

little farther, this pin efcapes from the concave arch 

efg, and Aides along the pallet ^ hy puAiing it afide, 

and therefore urging the pallet round the centre E, and 

confequently (by means of the conne&ion of the pul¬ 

leys) urging the balance on the axis D round at the 

fame time, and in the fame direction. The pin 4 

efcapes from the pallet g h, when h arrives at 3 ; but in 

the time that the pin 4 was Aiding along the yielding 

pallet g hy the pin 3 is moving in the circumference 

BDA ; and the inftant that the pin 4 efcapes from h at 

3, the pin 3 arrives at 2, and finds the beginning c of 

the concave arch c b a ready to receive it. It therefore 

refts on this arch, while the balance continues its mo¬ 

tion. This perhaps continues till the point b of the 

arch comes to 2. The balance now ftops, its force be¬ 

ing fpent, and then returns ; and the pin 3 efcapes from 

the circle at c, Aides along the yielding pallet c d, and 

when it efcapes at 1, another pin on the under fide of 

the wheel arrives at 4, and finds the arch gfe ready to 

receive it. And in this manner will the vibration of 

the balance be continued. 

This defeription of the mode of a&ion at the fame 

time points out the dimenfions which mull be given to 

the parts of the pallet. The length of the pallet c d 

or g h muft be equal to the interval between two fuc- 

ceeding pins, and the diftance of the centres D and E 

muft be double of this. The radius D e or E g may be 

as fmall as we pleafe. The concave arches c b a and 

gfe muft be continued far enough to keep a pin reft- 

ing on them during the whole excurfion to the balance. 

The angle of fcapement, in which the balance is under 

the influence of the wheels, is had by drawing D c and 

D d. This angle c D d is about 30°, but may be made 
greater or lefs. 

Fig. B will give forne notion how the two pallets 

nay be combined on one verge. KL reprelents the 

verge with a pivot at each end It is bent into a crank 

MNO, to admit the balance wheel between its branches 

BC reprelents this wheel, fe-en edgewife, with its pins, 

alternately on different tides, The pallets are alfo re- 

prefented edgewife by bed and h g f9 fixed to the in- Watch* 

fide of the branches of the crank, fronting each other. wor^* 

The pofition of their acting faces may be feen in the v~^ 

preceding figure, on the verge D, where the pallet^ b 

is reprefen ted by the dotted line 2 7, as being fituated 

behind the pallets d. The remote pallet 2 1 is placed fo, 

that when the point d of the near pallet is juft quitted 

by a pin 1 on the upper fide of the wheel, the angle 

formed by the face and the arch of reft of the other 

pallet is juft ready to receive the next pin 2, which 

lies on the under fide of the rim. A little attention 

will make it plain, that the adlion will be precifely the 

fame as when the pallets were on feparate axes. The 

pin 1 efcapes from d, and the pin 2 is received on the 

arch of reft, and locks the wheel while the balance is 

continuing its motion. When it returns, 2 gets off the 

arch of reft, pufhes afide the pallet 2 /, efcapes from it 

when i gets to 1, and then the pin 3 finds the point c 

ready to receive it, See. The vibrations may be increa- 

fed by giving a fufficient impulfe through the angle of 

fcapement. But they cannot be more than a certain 

quantity, otherwife the top N of the crank will ftrike 

the rim of the wheel. By placing the pins at the ve¬ 

ry edge of the wheel, the vibrations may eafily be in- 

creafed to a femicircle. By placing them at the points 

of long teeth, the crank may get in between them, and 

the vibrations extended ftill farther, perhaps to 2 )0°. 

This fcapement is unqueftionably a very good one ; 

and when equally well executed, fhould excel Graham’s 

both by having but two a&ing faces to form (and thefe 

of hard fteel or of ftone), and by allowing us to make 

the circle of reft exceedingly fmall without diminifiiing 

the afling face of the pallet. This will greatly dimi- 

nifli the friction and the influence of oil. But, on the , 

other hand, we apprehend that it is of very difficult ex¬ 

ecution. The figure of the pallets, in a manner that 

fhall be fufceptible of adjuftment and removal for repair, 

and yet fufficiently accurate and fteady, feems to us a 

very delicate job. 

Mr Cumming, in his Elements of Clock and Watch- 

work, deftribes ((lightly) pallets of the very fame con- 

ftrudion, making what he conceives to be conliderable 

improvements in the form of the acting faces and the 

curves of reft. He has alfo made fome watches with 

this fcapement; but they were fo difficult, that few 

workmen can be found fit for the talk; and they are 

exceedingly delicate, and apt to be put out of order. 

The conne&ion of the pallets with each other, and with 

the verge, makes the whole fuch a contorted figure, 

that it is eafily bent and twifted by any jolt or unfkil- 

ful handling. 

There remains another fcapement of this kind, ha¬ 

ving the tooth of the balance-wheel refting on a cylin¬ 

drical furiace on the axis of the verge during the ex¬ 

curfion, of the balance beyond the angle of fcapement, 

and which differs fomewhat in the application of the 

maintaining power from all tliofe already deferibed. 

This is known hy the name of Dup/eixys Jcapement, 

and is as follows : Fig. 16. reprefents the effential parts 

greatly magnified. AD is a portion of the balance- 

wheel, having teeth fy bygy at the circumference. Thefe 

teeth are entirely tor producing the 7'ejl of the wheel, 

while the balance is making excurlions beyond the 

tcapement. This is effected by means of an agate cy¬ 

linder 0 p y, on the verge. This cylinder has a notch 

' e. 
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Watch- o. When the cylinder turns round in the direction 

work, o p os the notch eafily paffes the tooth B which is refi- 

ing on the cylindric furface ; but when it returns in the 

direction q p o, the tooth B gets into the notch, and 

follows it, prc fling on one lide of it till the notch conies 

into the pofition o. The tooth being then in the po¬ 

litico b, efcapes from the notch, and another tooth 

drops on the convex furface of the cylinder at B. 

The balance wheel is alfo furniflied with a fet of 

{lout flat - fided pins, Handing upright on its rim, as re- 

prefented by a, D. There is alfo fixed on the verge a 

larger cylinder GFC above the fmaller one o p q> with 

its under furface clear of the wheel, and having a pallet 

C, of ruby or fapphire, firmly indented into it, and pro¬ 

jecting fo far as juff to keep clear of the pins on the 

wheel. The pofition of this cylinder, with refpeCl to 

the fmaller one below it, is fuch that, when the tooth 

b is efcaped from the notch, the pallet C ha3 jufl palled 

the pin a, which was at A while B relied on the fmall 

/ cylinder ; but it moved from A to a, while B moved to 

b. The wheel being now at liberty, the pin a exerts 

its prelfure on the pallet C in the moll direCl and ad¬ 

vantageous manner, and gives it a firong impuliion, 

following and accelerating it till another tooth Hops on 

the little cylinder. The angle of fcapeinent depends 

partly on the projection of the pallet, and partly on the 

diameter of the fmall cylinder and the advance of the 

tooth B into the notch. Independent of the action 

on the fmall cylinder, the angle of fcapeinent would 

be the whole arch of the large cylinder between 

C and x» But a Hops before it is clear of the pallet, 

and the arch of impulfion is fhortened by all the fpace 

that is deferibed by the pin while a tooth moves from 

B to b. It Hops at aK 
We are informed by the beH artids, that tlm fcape- 

meiit gives great fatisfadlion, and equals, if it do not 

excel, Graham’s cylindrical fcapement. It is eafier 

made, and requires very little oil on the fmall cylinder, 

andmone at all on the pallet. They fay that it is the 

beH for pocket watches, and is coming every day more 

into repute. Theory feems to accord with this cha¬ 

racter. The reHing cylinder may he made very fmall, 

* and the direct impulfe on the pallet gives it a great fu- 

periority over all thofe already deferibed, where the ac¬ 

tion on the pallet is oblique, and therefore much force 

is loH by the influence of oil. But we fear that much 

force is loH by the tooth B fhifting its place, and thus 

fhortening the arch of impulfion ; for we cannot reckon 

much on the action of B on the fide of the notch, be- 

caufe the lever is fo extremely fhoi t. Accordingly, all 

the watches which we have feen of this kind have a ve¬ 

ry Hrong main fpring in proportion to the fize and vi¬ 

bration of the balance. If we leffen this diminution of 

the angle of impulfion, by lefTening the cylinder op q> 

and by not allowing B to penetrate far into the notch, 

the fmallell inequality of the teeth, or (hake in the pi¬ 

vots of the balance or wheel, will eaufe irregularity, and 

even uncertainties in the locking and unlocking the 

wheel by this cylinder. 
Afcapement exceedingly like this wasappliedlong ago 

by Dutertre, a French artifl, to a pendulum. The only 

difference is, that in the pendulum fcapement the fmall 

cylinder is cut through to the centre, half of it only 

being left ; but the pendulum fcapement gives a more 

effective employment of the maintainingpower, becaufe 
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the wheel a£ls on the pallet during the whole of the af- Watch- 

fiHed vibration. In a balance fcapement, if we attempt 

to diminifh the inefficient motion of the pin from A to ~ 

a, by leffening the diameter of the final! cylinder, the 

hold given to the tooth in the notch will be fo trifling, 

that the tooth will be thrown out by the finallefl play 

in the pivot holes, or inequality in the length of the 

teeth. 

With this we conclude our account of feapements, 

where the aflion of the maintaining power on the ba¬ 

lance is fufpended during the excurfion beyond the angle 

of impuliion, by making a tooth reH on the furface of 

a fmall concentric cylinder. In fuch fcapements, the 

balance, during its excurfions, is alrnoff free from any 

connection with the wheels, and its ifochronifm is di¬ 

ll urbed by nothing but the friction on this furface.— 

We come now to fcapements of more artful conflruc- 

tion, in which the balance is really and completely free 

during the whole of its excurfion, being altogether dif- 

engaged from the wheel work. Thefe are called de¬ 

tached scapememts. They are of more recent dare. 

We believe that Mr Ee Roi was the firlt inventor of 

them, about the year 1748. In the Memoirs of the 

Academy of Paris for that year, and in the Colle&iou 

of approved Machines and Inventions, we have descrip¬ 

tions of the contrivance. The balance wheel refls 011 

a detent, while the balance is vibrating in perfeCl free¬ 

dom. It has a pallet Handing out from the centre, 

which, in the courfe of vibration, paffes clofe by the 

point of a tooth of the wheel. At that inHant a pin, 

conne&ed with this pallet, withdraws the detent from 

the wheel, and the tooth juH now mentioned follows the 

pallet with rapidity, and gives it a fmart pufh forward. 

Immediately after, another tooth of the wheel meets the 

other claw of the detent, and the w heel is again locked. 

Wiien the balance returns, the pin puflies the detent 

back into its former place, where it again locks the 

wheel. Then the balance, refuming its flrff direction, 

unlocks the wheel, and receives another impulfion from 

it. Thus the balance is unconnected with the wheels, 

except while it gets the impulfion, and at the moments 

of unlocking the wheels. 
This contrivance has been reduced to the greateff 

pofilble fnnplicity by the Britifli artiHs, and feems \ 

fcarcely capable of farther improvement. The follow¬ 

ing is one of the moil approved conHrudlions. In 

tig. 17. a b c reprefents the pallet, which is a cylinder 

of hard Heel or Hone, having a notch ab. A portion 

of the balance wheel is reprefented by A B. It is pla¬ 

ced fo near to the cylinder that the cylinder is no more 

than clear of two adjoining teeth. DE is a long fpring, 

fo fixed to the watch-plate at E, as to prefs very gent¬ 

ly on the Hop pin G. A fmall Hud F is fixed to that 

fide of the fpring that is next to the wheel. The tooth 

of the wheel refls on this Hud, in fuch a manner that 

the tooth a is juft about to touch the cylinder, and the 

tooth f is juH clear of it. Another fpring, extremely 

{lender, is attached to the fpring DE, on the fide next 

the balance wheel, and claps clofe to it, but keeping 

clear of the Hud F, and having its point 0 projecting* 

about of an inch beyond its extremity. When 

the point 0 is preffed towards the wheel, it yields moff 

readily ; but, when preffed in the oppofite direction, it 

carries the fpring DE along with it. The cylinder be¬ 

ing fo placed on the verge that the edge a of the notch 
5 I is 
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Watch- is clofe by the tooth a9 a hole is drilled at i, clofe by 

Pr9Je&ing point of the (lender fpring, and a fmall 
pin is driven into this hole. This is the whole appa¬ 

ratus ; and this iituation of the parts correfponds to the 

quiefeent pofition of the balance. 

Now, let the balance be turned out of this pofition 

80 or 90 degrees, in the direction a be. When it is 

let go, it returns to this pofition with an accelerated 

inotion. The pin i ftrikes on the projecting point of 

the (lender fpring, and, prefling the ftrong fpring DE 

outward from the wheel, withdraws the ftud F from 

the tooth ; and thus unlocks the wheel. The tooth a 

engages in the notch, and urges round the balance. 

'J he pin i quits the (lender fpring before the tooth quits 

the notch; fo that when it is clear of the pallet, the 

wheel is locked again on the ftud F, and another tooth 

g is now in the place of a, ready to aCt in the fame 

manner. When the force of the balance is fpent, it 

Hops, and then returns toward its quiefeent pofition 

with a motion continually accelerated. The pin 1 arrives 

at the point 0 of the (lender fpring, raifes it from the 

ftrong fpring without difturbing the latter, and almoft 

without being difturbed by this trifling obftacle ; and it 

goes on, turning in the direction a b c, till its force is 

again fpent ; it flops, returns, again unlocks the wheel, 

and gets a new impulfion. And in this manner the 

vibrations are continued. Thus we fee a vibration, al¬ 

moft free, maintained in a manner even more Ample than 

the common crutch fcapement. The impulfe is given 

direCt, without any decompofition by oblique aCtion, 

and it is continued through the whole motion of the 

wheel. No part of this motion is loft, as in Dupleix’s 

fcapement, by thtgradual approach of the tooth to its 

aClive pofition. Very little force is required for un¬ 

locking the wheel, becaufe the fpring DFE is made 

(lender at the remote end E, fo that it turns round E 

almoft like a lever turning on pivots. A fudden twitch 

of the watch, in the direction b a9 might chance to un¬ 

lock the wheel. But this will only derange one vibra¬ 

tion, and even that not conflderably, becaufe the teeth 

are fo clofe to the cylinder that the wheel cannot ad¬ 

vance till the notch comes round to the place of fcape- 

ment. A tooth will continue prefling 011 the cylinder, 

and by its friCtion will change a little the extent and 

duration of a Angle vibration. The greatell derange¬ 

ment will happen if the wheel (liould thus unlock by a 

jolt, while the notch paffes through the arch of fcape- 

ment in the returning vibration. Even this will not 

greatly derange it, when the watch is clean and vibra¬ 

ting wide; becaufe, in this pofition, the balance has its 

•greateft momentum, and the direction of the only jolt 

that can unlock the wheel tends to increafe this mo¬ 

mentum relatively. In fhort, couAdering it theoreti¬ 

cally, it feems an almoft perfcCt fcapement; and the per¬ 

formance of many ofthefe watches abundantly confirms* 

that opinion. They are known to keep time for many 

days together, without varying one fecond from day to 

day ; and this even under considerable variations of the 

maintaining power. Other detached fcapements may 

equal this, but we fcarcely expeCt any to exceed it; and 

its Aniplicity is fo much fuperior to any that we have 

ieen, that, on this account, we are difpofed to give it 

the preference. We do not mean to fay that it i9 the 

beft for a pocket watch. Perhaps the fcapement of 

Dupleix or Graham may be preferable, as being fuf- 

ceptible of greater ftrength, and more able to withftand Watch- 

jolts. Yet it is a faCt that fome of the watches made in ^ork* 

this form by Arnold and others have kept time in the 

wonderful manner abovementioned while carried about 
in the pocket. 

Mr Mudge of London invented, about the year r 763, 

another detached fcapement, of a ftill more ingenious 

conftruCtion. It is a counterpart of Mr Cumming’s 

fcapement for pendulums. 1 he contrivance is to this 

effeCt. In Ag. 18. a be reprefents the balance. Its 

axis is bent into a large crank EFGHIK, fufficiently 

roomy to admit within it two other axes M and L, 

with the proper cocks for receiving their pivots. The 

three axes form one ftraight line. About thefe fmaller 

axes are coiled two auxiliary fprings, in oppofite di¬ 

rections, having their outer extremities Axed in the 

ftuds A and B. The balance has its fpring alfo, a3 

ufual, and the three fprings are fo difpofed that each of 

them alone would keep the balance at reft in the fame 

pofition, which we may fuppofe to be that reprefented 

in the figure. The auxiliary fprings A and B are con¬ 

nected with the balance only occafionally, by means of 

the arms m and n projecting from their refpeCtive axes* 

Thefe arms are catched on oppofite Aides by the pins o> 

Pi in the branches of the crank ; fo that when the ba¬ 

lance turns round, it carries one or other of thofe arms 

round with it, and, during this motion, it is affeCtcd by 

the auxiliary fpring connected with the arm fo carried 
round by it. 

Let us fuppofe that the balance vibrates 120° on each 

fide of its quiefeent pofition ab c9 fo that the radius 

E a acquires, alternately, the pofitions E b and E c. 

The auxiliary fprings are connected with the wheels by 

a common dead-beat pendulum fcapement, fo that each 

can be feparately wound up about 30°, and retained in 

that poAtion. Let us alfo fuppofe that the fpring A 

has been wound up 30° in the direction ab9 by the 

wheel*work, and that the point a of the rim of the ba¬ 

lance, having come from c9 is pafling through a with 

its greateft velocity. When the radius E a has pafled 

o. 30° in its courfe toward b9 the pin 0 Ands the arm 

tn in its way, and carries it along with it till a gets 

to b. But, by carrying away the arm m9 it has un¬ 

locked the wheel-work, and the fpring B is now wound 

up 30° in the other direction, but has no connection 

with the balance during this operation. Thus the ba¬ 

lance finifhes its femivibration ah of 120°, oppofed by 

its own fpring the whole way, and by the auxiliary 

fpring A through an angle of 90°. It returns to the 

poAtion E a9 aided by A and by the balance fpring, 

through an angle of 12c0. In like manner, when E a 

has moved 30° toward the poAtion E c9 the pin p meets 

with the arm n9 and carries it along with it through an 

angle of 90^, oppofed by the fpring B, and then returns 

to the poAtion K a9 aflilted by the fame fpring through 
an arch of 120°. 

•Thus it appears that the balance is oppofed by each 

auxiliary fpring through an angle of 90°, and aflifted 

through an angle of 120°. This difference of aCtion 

• maintains the vibrations, and the neceffary winding up 

of the auxiliary fprings is performed by the wheel- 

work, at a time when they are totally difengaged from 

the balance. No irregularity of the wheel-work can 

have any influence on the force of the auxiliary fprings, 

and therefore the balance is completely difengaged from 

all 
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work. 
all thefc irregularities, except In the ftiort moment of 

^ unlocking1 the wheel that winds up the fprings. 

This is a mod ingenious conftru&ion, and the neareft 

approach to a free vibration that has yet been thought 

of. It deferves particular remark that, during the whole 

of the returning or accelerated femivibration, the united 

force of the fprings is proportional to the diflance from 

the quiefcent pofition. The fame may be faid of the 

retarded excurfion beyond the angle of impnlfe . there¬ 

fore the only deviation of the forces from the law of 

cycloidal vibration is during the motion from the quref- 

cent pofition to the meeting with tlie auxiliary fpring 

Therefore, as the forces, on both tides, beyond this 

angle, are in then due proportion, and the balance al¬ 

ways makes fuch cumrhons, there teems nothing to 

diilurb the ifochronifm, whether the vibrations are wide 

or narrow. Accordingly, the performance of this fcape- 

ment, under the fevered trials, equalled any that were 

compared with it, in as far as it depended on feapement 

alone. Hut it is evident that the execution of this fcape- 

ment, though moft limple in principle, mud always be 

vaftly more difficult than the one deferibed before. 

There is fo little room, that the parts mull be exceed¬ 

ingly fmall, requiring the mod accurate workmanfliip. 

We think that it may be greatly Amplified, preserving 

all its advantages, and that the parts may be made oT 

more than twice their prefent fize, with even lefs load 

on the balance from the inertia of matter. This im. 

provement is now carrying into effedl bv a friend. 

Still, however, we do not fee that this feapement is, 

theoretically, fuperior to the laft. The irregularities of 

maintaining power affed that feapement only in the 

arch of impuifion, where the velocity is great, and the 

time of atlion very fmall. Moreover, the chief effed 

of the irregularities is only to enlarge the cxcurfions; 
and in thefe the wheels have no concern. 

Mr Mudge has alfo given another detached fcape- 

ment, which he recommends for pocket watches, and 

executed entirely to his fatisfa&ion in one made for the 

Queen. A dead beat pendulum feapement is interpo- 

fed, as in the laft, between the wheels and the balance. 

The crutch EDF (fig. 19.) has a third arm DG, Hand- 

ing outwards from the meeting of the other two, and 

of twice their length. This arm terminates in a fork 

AGB. The verge V has a pallet C, which, when all 

is at relt, would (land between the points A, B of the 

fork. But the wheel, by its a&ion on the pallet E, 

forces the fork into the pofition B g b, the point A of 

the fork being now where B was before, juft touching 

the cylindrical furface of the verge. The feapement of 

the crutch EDF is not accurately a dead beat fcape 

ment, but has a very fmall recoil beyond the angle of 

impulfion. By this circumftance the branch A (now 

at B) is made to prefs moft gently on the cylinder, and 

keeps the wheel locked, while the balance is going 

round in the dire&ion BH A. The point A gets mo¬ 

ving from A to B by means of a notch in the cylinder, 

which turns round at the fame time by the adlion of 

the branch AG on the pallet C; but A does not touch 

the cylinder during this motion, the notch leaving free* 

room for its pafiage. When the balance returns from 

its excurfion, the pallet C ftrikes on the branch A (Hill 

at B), and unlocks the wheel. This now afting on the 

crutch pallet F, caufes the branch b of the fork to foi- 
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low the pallet C, and give it a ftreng impulfe in the di- 
redtion in which it is then moving, caufing the balance 

to make a femivibration in the direction AHB. The 

fork is novv in the fituation A g a, fnnilar to B ?l>, and 

the wheel is again locked on the crutch pallet E. 

The intelligent reader will admit this to be a very 

Heady and effective feapement. The lockage of the 

wheel is procured in a very ingenious manner ; and the 

fndwn on the cylinder, neceffary for effeding this, 

nny be mad.- as fmall aa we phafe, uotwithftanding a 
very Hr,mg action of the wheel : For the preffure of 

the l >ik on the cylinder depend* entiuly on the degree 

of recoil that is formed on the pallets E and F. Prtf. 

fun on the cylinder is not indifpenfaMy neceffary, and 

the crutch feapement might be a real dead beat. But a 

fmall recoil, by keeping the fork in contact with the 

cylinder, gives the mod perfect Heading's to the motion. 

The ingenious inventor, a man of approved integrity 

and judgment, declares that htr Msjclty’s watch vas 

the belt p.icket watch be had ever feen. We are net 

difpoted to queition its excellency. We faw an expe- 

riment watch of this conduction, made by a country 

artifl, having a balance fo heavy as to vibrate only twice 

in a fecond. Every vibration was feniibly beyond l 

turn and a half, or 540°. The artilt affired us, that 

when its proper balance was in, vibrating fomewhat 

more than five times in a fecond, the vibrations even 

exceeded this. He had procured it this great mobility 

by fubltituting a roller with fine pivots in place of the 

fimple pallet of Mudge. This great extent of detached 

vibration is an unqueftiomble excellence, and is peculiar 
to thofe two fcapements of this ingenious aililt. 

Very ingenious fcapements have been made by Em- 

fiiaw, Howel, Hayley, and other Britifh artifis; and ma* 

ny by the artifis of Paris and Geneva. But we mutt 

conclude the aiticle, having delcribed all that have any 
difference in principle. 

The feapement having been brought to this degree 

of perfefiion, we have an opportunity of making expe¬ 

riments on the law of adrion of fprings, wh;ch has been 

too readily affumed. We think it eafy to demonstrate, 

that the figure of a fpring, which inuft have a great ex¬ 

tent of rapid motion, will have a conliderable influence 

on the force which it impreffes 011 a balance in afiiml 

motion. The accurate determination of this influence is 
not very difficult in fome fimple cafes. It is the greateff 

of all in the plane fpiral, and the lead in the cylindri¬ 

cal ; and, in this lail form, it is fo much lefs as the dia¬ 

meter is lefs, the length of the fpring being the fame. 

By employing many turns, in order to have the fame 

ultimate force at the extremity of the excurfion, this in¬ 

fluence is increafed. A particular length of fpring, 

tnerefore, will make it equal to a given quantity ; and 

it may thus compenfate for a particular magnitude of 

fridfion, and other obftrudlions. This accounts for the 

obfervation of Le Roy, who found that every fpring, 

when applied to a movement, had a certain length, which 

made the wide and narrow vibrations ifochronous. His 

method of trial was fo judicious, that there can be no 

doubt of the juftaefs of his conclufion. His time-keeper 

had no fuzee ; and when the laft revolution of the main 

wheel was going on, the vibrations were but of half the 

extent of thofe made during the firft revolution. With¬ 

out minding the real rate of going, lie only compared 

S 1 2 the 
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Watpr. the duration of the firft and lad revolution of the mi- 

—nute hand. An artift of our acquaintance lepeated 

thefc experiments, and with the fame refult : But, un¬ 

fortunately, could derive little benefit from them ; be* 

caufe in one Hate of the oil, or with one balance, he 

found the lengths of the lame fpring, which produced 

ifcchionous vibrations, were different from thofe which 

had this effect in another ftate of the oil, or with ano¬ 

ther balance. He alfo obferved another difference m 

the rate, arifing from a difference of pofition, according 

•as XII, VI, 111, or IX, was uppermoft ; which diffe 

rence plainly arifes from the fwagging of the fpring by 

its weight, and, in that ftate, ading as a pendulum. 

This unluckily put a flop to his attempts to leften this 

hurtful influence by employing a cylindrical fpiral of 

fmall diameter and'great length. 
WATER-Blowing Machine, called in French 

Soijfle! iTeau or troinpe. is a machine which, by the ac¬ 

tion of falling water, fupplies air to a blaft furnace. It 

con ft ft 5 of an upright pipe, through which a (bower of 

water is made to fall; and this fhower carries down with 

it a roafs of air, which is received beneath in a kind of 

tub, and conduced to the furnace by means of a pipe. 

The firft idea of fuch a machine was doubtlefs fuggefted 

by thofe local winds, which are always produced by na¬ 

tural falls of water over precipices, and in the moun¬ 

tains (fee page 277 of this Volume) ; but perhaps we 

are indebted for the firft accurate theory of it to Pro- 

feffor Venturi. 
That philofopher, in his experimental researches con¬ 

cerning the lateral communication of motion in fluids, 

proves that the water blowing machine affords air to 

the furnace, by the accelerating force of gravity and the 

lateral communication of motion combined together. 

He begins with an idea, which, he candidly acknow¬ 

ledges, did not efcape the penetration of Leonardo Da 

Vinci. Suppofe a number of equal balls to move in 

contaft with e?.ch other along the horizontal line AB 

(Plate XLVI. fig. J.). Imagine them to pafs with 

an uniform motion, at the rate of four balls in a fe- 

cond. Let us take BF, equal to 16 feet Englifh. Du¬ 

ring each fecond four balls will fall from B to F, and 

their refpedtive diftanees in falling will be nearly BC — 

1, CD = 3, DE =r 5, EF^= 7. We have here a 

very evident representation of the reparation, and fuc- 

cefiive elongation, which the accelerating force of gravity 

produces between bodies which fali after each other. 

The rain water flows out of gutters by a continued 

current; but during its fall it feparates into portions in 

the vertical direction, and ftrikes the pavement with 

diftind blows. The water likewife divides, and is Mat¬ 

tered in the horizontal direction. rlhe ftream which 

iffues out of the gutter may be one inch in diameter, 

and fir ike the pavement over the fpace of one foot. The 

air which exifts between the vertical and horizontal re¬ 

parations of the water which falls, is impelled and car¬ 

ried downwards. Other air fucceeds laterally ; and in 

this manner a current of air or wind is produced round 

the place (truck by the water. Hence the following 

idea of a water-blowing maching : 
Let BCDE (fig. 2.) reprefent a pipe, through which 

% the water of a canal AB falls into the lower receiver 

MN. The fidcs of the tube have openings all round, 

through which the air freely enters to fupply what the 

water carries down in its fall. This, mixture of water 

and air proceeds to (trike a mats of (tone Q^_; whence 

rebounding through the whole width of the receiver 

MN, the water feparates from the air, and falls to the 

bottom at XZ, whence it is difeharged into the lower 
channel or drain, by one or more openings TV. The > 

air being lefs heavy than the water, occupies the upper 

part of the receiver ; whence being urged through the 

upper pipe O, it is conveyed to the forge. 

It has been fuppofed by fome eminent chemifts, that 

the air which palTes through the pipe O is furnifhed 

by the decompofition of water. To ascertain whether 

this be the cate or not, our author formed a water¬ 

blowing engine of a fmall fize. The pipe BD was two 

inches in diameter, and four feet in height. When the 

water accurately filled the fedtion BC, and all the late¬ 

ral openings of the pipe BDEC were clofed, the pipe 

O no longer offered any wind. It is therefore evident, 

that iu the open pipes the whole of the wind comes 

from the atmofphere, and no portion is afforded by the 

decompofition of water. It remains, therefore, to de¬ 

termine the eircumftances proper to drive into the re¬ 

ceiver MN the greateft quantity of air, and to meafure 

that quantity. 
1. To obtain the greateft effedt from the acceleration 

of gravity, it is neceffary that the water fhould begin to 

fall at BC, (fig. 2.) with the lead poffible velocity; 

and that the height of the water EB Mould be no more 

than is neceffary to fill the fedtion BC. Our author- 

fuppofes the vertical velocity of this fedtion to be pro¬ 

duced by an height or head equal to BC. 
2. We do not yet know, by diredt experiment, the 

diftance to which the lateral communication of motion 

between water and air can extend itielf; but we may ad¬ 

mit wbh confidence, that it can take place in a fedtion 

double that of the original fedtion with whijeh the wa¬ 

ter enters the pipe. Let us fuppofe the fedtion of 

the pipe BDEC to be double the fedtion of the wa¬ 

ter at BC ; and, in order that the ftream of fluid may 

extend and divide itfelf through the whole double fec- 

tion of the pipe, fome bars, or a grate, are placed in 

BC, to diftribute and Matter the water through the 

whole internal part of the pipe. 
3. Since the air is required to move in the pipe O 

with a certain velocity, it mult be compreffed in the re¬ 

ceiver. This compreffion will be proportioned to the 

fum of the accelerations, which fhall have been deflroy- 

ed in the inferior part KD of the pipe. Taking KD 

z= 1,5 feet, we (hall have a preffure fufficient to give 

the requifite velocity in the pipe O. The Tides of the 

portion KD, as well as thofe of the receiver MN, rauft 

be exadtly clofed in every part. 
4. The lateral openings in the remaining part of the 

pipe BK may be fo difoofed and multiplied, particular¬ 

ly at the upper part, that the air may have free accefs 

within the tube. We will fuppofe them to be fuch that 

0,1 foot height of water might be fufficient to give the 

neceffary velocity to the air at its introduction through 

the apertures. 
All thefe conditions being attended to, and fuppo- 

fing the pipe BD to be cylindrical, it is required to de¬ 

termine the quantity of air which paffes in a given time 

through the circular fedtion KL. Let us take in feet 

KB = 1,5 ; BC = BF 1= a ; BD = b. By the com¬ 

mon theory of falling bodies, the velocity in KL will be 

7,764/ (« + £-— M) J the circular fedtion KL = 

0,785 

Water. 
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Water, 0,785 a*. Admitting the air in I\L to have acqui- 

Weavny. re(J t}ie fame velocity as the water, the quantity of 

L—~v the mixture of the water and air which paffes in a fe- 

cond through KL is = 6, j a* */ (a + b— 1,4). 

We mud deduct from the quantity ( a -\-b — 1,4) that 

height which anfwers to the velocity the water mull 

lofe by that portion of velocity v/hich it communicates 

to the air laterally introduced ; but this quantity is fo 

fmall that it may be negle&ed in the calculation. The 

water which paffes in the fame time of one fecondthro’ 

BC is zz 0,4 a1 (a + 0,1). Confequently, the quan¬ 

tity of air which paffes in one fecond through KL, will 

be = 6, j nz V' (a + b— 1,4) — 0,4a1 */ (a + 0,1), 

taking the airitfelf, even in its ordinary flate of compref- 

fion, under the weight of the atmofphere. It will be pro¬ 

per, in practical applications, to dedu& one-fourth from 

this quantity; 1. On account of the Ihocks which thefcat- 

tered water fuflains againfl the inferior part of the tube, 

which deprive it of part of its motion ; and, 2. Becaufe 

it mull happen that the air in LK will not, in all its 

parts, have acquired the fame velocity as the water. 

If the pipe O do not difeharge the whole quantity of 

air afforded by the fall, the water will defeend at XZ ; 

the point K will rife in the pipe, the afflux of air will 

diminifh, and part of the wind will iflue out of the 

lower lateral apertures of the pipe BK. 

We (hall not here examine the greater or lefs degree 

of perfection of the different forms of water-blowing 

machines which are uf^d at various iron forges ; fuch as 

thofe of the Catalans, and elfewhere. Thefe points 

may be eafily determined from the principles here laid 

down, compared with thofe eflablifhed in the articles 

Rfsjsjjkce of Fluids (Encycl.), and Dynamics (Sup¬ 

plement.). 
WEAVING (fee Encycl.) is an operation which, 

by means of a well-known inRrument called the <wea- 

*ving-loom, has hitherto been performed by bodily la¬ 

bour. That labour is pretty fevere ; and Mr Robert 

Millar, an ingenious calico printer in the county of 

Dumbarton, Scotland, wifhing to lefien it, invented, 

fome yea-s ago, a weaving-loom, which may be wrought 

by water, Ream, horfes, or any other power. For his 

invention he received a patent, dated June 26th 1796 ; 

and though truth compels us to fay, that we do not 

think it likely to emulate the fpinning machine of Ark¬ 

wright, it is fufhciently ingenious to deilrve notice in a 

Work of this kind. The following is his own deferip- 

tion of his patent weaving-loom : 
Fig. 1. (Plate L.) reprefents a fide view of the 

loom, AA, BB, CC, DD, being the frame. * is an 

axis (which we fhall call the fpindle) acrofs the frame. 

On this axis is a fheeve b, two inches thick, having a 

groove round it, two inches deep, and half an inch 

wide. The bottom of this groove is circular, except 

in one part c, where it is filled up to the top ; a lever d 

refts on the bottom of this groove, and is lifted up by 

it when the elevation c comes round to the fituation re- 

prefented in the figure. By this motion, the lever d 

a£ts on the ratchet-wheel e by the catch /, and draws 

it forw ard one tooth, each revolution of the fheeve. This 

ratchet wheel is in an iron frame g gy which alfo pro¬ 

perly carries the two catches t and u, which are cou¬ 

riered with it at *v. T- he catch u holds the ratchet- 

wheel in its pofition, while the lever d, and the catch t> 

are moved by the groove c in the fheeve. On the arbor 

of the ratchet is a fmall pinion by working in the wheel Weaving. 

/; this wheel is fixed on the end of the roller e of fig.-*r™~ 

3/ G° the fide of the fheeve £ is fixed a wiper k, which 

lifts the treadle/. This treadle turns on its joints in 

the fheeve E, which is fixed to the fide of the frame A 

and D ; it is kept prefling 011 the bottom of the groove 

in the fheeve by a fpring m, fixed to the frame fide A, 

and having a Render rod n from its extremity, joining it 

with the treadle at /. From the point of the treadle 

there goes a belt o, which pafles over the pulley p, 

which is feen edgewife in this figure, and is joined to 

the top of the fly pin q, of fig. 2. At the end of the 

frame A i3 the fhort poll F ; on thisrcfls the yarn-beam 

jy having a fheeve r, over which paffes a cord, having a 

weight s fufpended to it. The other end of this cord 

is faflened to the fpring ; the weight caufes the yarn- 

beam to ftretch the web from the ratchet wheel e, with 

its catch u ; and the fpring v allows the rope to Aide on 

the fheeve as the ratchet is drawn round during the 

working. 

Fig. 2. is a front view of the loom, a a is the 

fpindle which carries the fheeve by and the wipers d 

and dy which move the treadles <iv9 nv, of fig. 1. Thefe 

life the treadles of the headles, with which t hey are con- 

nedled by cords from the fhafts of the headles j, s. From 

the upper fliaft there go two leathern beltsy,f, to the 

roller yy furnifhed each with a buckle, for tightening 

them at pleafure. The, two wipers c, Cy on the fliaft ay 

which ferve for taking back the lay, have the two 

treadles .v, x, in fig. 3. with a belt from each pafiing 

over the roller 2 of fig. 1. and fixed to the fwoicl of 

the lay. From the fwords of the lay forward is fixed a 

belt to eacli end of the roller / ; from this roller there 

goes a cord to the fpring j, which fervesfor taking for¬ 

ward the lay which is hinged on the rocking tree t. 

The Aar-wheel b of fig. 3. and the fheeve b of fig. J. 

are fixed to the oppoflte cuds of the fpindle a without 

the frame ; and both the wheel and fhee\e have a wiper 

k fired to them for moving the treadles. In order to 

drive the fhuttle, the belts 0, o> go from the points of 

the treadles, over the pulleys p> p, to the top of the fly- 

pin q : This turns on a pin-joint in a rail r, which goes 

acrofs the loom. From its lower end there go two fmall 

cords to the fhuttle drivers g,g9 which Hide on the iron 

rods u, 11. A long iron rod v goes acrofs the lay, and % 

is hung on two centres at the ends. In this rod v are 

Axed two fmall crooked wires w, w, which are more 

diilin&ly marked in the little Agure w above, which re¬ 

prefents a fedlion of the lay. The dot at the lower end 

of the wire in this figure, is the fedlion of the rod 

it. The fhuttle paffes between thefe wires and the lay 

every (hot, and lifts them up, caufmg the rod v to turn 

round a little. But if the fhuttle fliould not pafs thefe 

wires, nor lift them, it would be drawn home by the 

lay, and deRroy the web. To prevent this, there is fix¬ 

ed on one end of the rod v a Rout crooked wire zy ha¬ 

ving a broad or flat head, which naturally re As on a 
plate of iron, marked and fixed to the back of the lay. 

This plate has a flit in its middle about an inch deep. 

In this flit refls llie rod a 2 of fig. 3. on which is a 

fhort Aud, which is caught by the wire s when the wire 

w is not lifted back by the pafiing fhuttle. This will 

flop the lay from coming home, and will fet off the 

loom. 
Fig. 3. is another fide view of the loom oppo- 

iitc 
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fitc to fig. 1. On the fpindie a is the ftar wheel i, on 

the out fide of the loom frame, on the arms of which 

wheel is fixed the wiper £, as the fimilar wiper is fix¬ 

ed to the fheeves on the other end of tiie tpindle. T. he 

wipers which drive the (buttles are fixed on oppoiite 

fqnares of the fpindie, and work alternately. Below 

the liar-wheel is a pinion c, which is on a round fpindie, 

turned by the water-wheel, by means of a wheel on this 

fpindie. In a wheel on this fpindie are two finds, on 

which the pinion c Hides off and on as the loom is fet off 

and 011 by the lever d. At the farther end of this le¬ 

ver is the weight s, hanging by a cord which paffes over 

a pulley /, fixed at the outer end of the fpring-catch on 

which the lever Jrefls ; and thus the loom is drawn in 

at the upper end of the lever d. But when the (buttle 

does not lift the wire it catches on the ftud cm the 

rod a 2, which is connected with the fpring-catch, and 

the lever d flies off with the weight s, and the loom 

flops working. On the head of the poft F is the yarn- 

beam. The rollers e and/are cylinders, preffed toge¬ 

ther by a (crew lever, and take away the cloth between 

them at a proper rate. In the roller /is a groove for 

a band for driving the roller^, on which the cloth winds 

itfelf as it is wrought. Wherever fprings are mention¬ 

ed to be ufed in the above defeription, weights may be 

ufed in their (lead, and to the fame effed, and more 

efpecially upon the treadle of fig. 1. for driving the 

fhuttle. , 
WEIGHTS and Measures, in commerce, are fo 

various, not only in different countries, but even in dif¬ 

ferent provinces of the fame country, and this varia¬ 

tion is the fource of fo much inconveniency in trade, 

that writers on polical and commercial economy have 

propofed various methods for fixing an imiverfal and 

immoveable ftandard of weights and meafures for all 

ages and nations. Sir James Stewart Denham’s fpe- 

culations on this fubjeft have been noticed in his life 

publifhed in this Supplement ; Mr Whitliurft’s inge¬ 

nious contrivance for efiahlifhing a ftandard of weights 

and meafures has been mentioned under the title Mea¬ 

sure (EncycL) ; and the new table of weights and 

meafures, which the French republicans wifii to impofe 

upon all Europe, is given (EncycL) under the title Re¬ 

volution, n° 183. 

As thefe meafures occur frequently, even in Englifh 

tranflations of French books of value, we (hall here 

give fuch an account of them as may enable the reader 

to reduce them with eafe to the EngVfh ftandarda. 

They are of five kinds ; meafures of lengthy of capacity, 

of weight, of fuperficies for land, and of wood for fuel. 

For every kind, there are many meafures of different 

fixes, one of which has been taken as the bafis of all the 

reff, and its name affumed as the root of their names. 

Thus metre is called the principal meafure of length ; 

litre, of capacity ; gramme, of weight; are, of fu- 

perficies of land ; and stere, of wood for fuel. Thefe 

words being the radical terms of the names of other mea¬ 

fures of length, capacity, &c. a relation is hereby pre- 

ferved between the names. 

The meafures of length above the metre, are ten 

times, a hundred times, a thoufand times, ten thoufand 

times, greater than the metre. The meafures of length 

below the metre, are ten times, a hundred times, a thou¬ 

fand times, lefs. To form the names of thefe meafures, 

other words which indicate the relations of ten times, a 

hundred times, greater; and of ten times, n hundred times t Weights. 

lefs, &c. are placed before the word metre. The fame -v—*^ 

annexes have been ufed to form the names of meafures, 

greater or lefs, than the litre, the gramme, See. It is ne- 

ceffary, therefore, to (late in this place the Enghfh 

equivalents of only the metre, the litre, the gramme, the 

are, and the Jlere. 

The metre 3.28084 feet Englifh. 

The litre = 61.0243 cubic inches, or 1 t~£ r pint 
ale meafure. 

The gramme, or cubic centi-metrc of water, at the 

freezing point, = T*r lb. averd. or of an ounce, 
or \\ of a dram nearly. 

The are == io76f fquare feet, or U9J fquare 

yards, or of an acre nearly. 

The stere, or cubic metre r: 35*31467 cubic feet. 

The better part of our countrymen, not choofing to 

adopt the weights and meafures preferibed to them by 

the French Convention and the National Inffitute, Sir 

George Shuckbnrgh Evelyn, Bart, turned his attention 

to this fubje&, and publifhed, in the Philofophical Trunf- 

aftions for 1798, an account of fome endeavours to af- 

certain a ftandard of weights and meafures. The prin¬ 

ciples upon which he proceeded are the fame with Mr 

Whitehurfl’s ; but he has carried his experiments much 

farther than his predeceffor, and feems to have conduct¬ 

ed them with greater accuracy. His memoir is hardly 

fufceptible of abridgment; and our limits do not per¬ 

mit us to infert it entire. This is indeed unneceffary, 

if it be true, as another ingenious gentleman alleges *, * h. Good 

that we are in the a&ual poffefllon, and the conftant ufe, win, Efq. 

of a ftandard both for weight and meafure, as invariablein fT',ckoi‘ 

as that now ufed in France. This ftandard he finds 1>n *7/volTv 

the foot meafure, and in the avoirdupoife, or, as hep. ^63, &c. 
thinks it ought to be called, the decade ounce weight. 

The decade ounce weight of pure rain, or diftilled 

water, at 6o° of heat, is generally allowed to be equal 

in bulk to the one-thoufandth part of the cubic foot. 

Were 44.3511 parts out of iocoo, or about T4Tth 

part added to the prefent Wincheftcr buihd, that bulhel 

would then contain exa&ly 10 cubic feet or 10000 oz. 

of diftilled water, at 6o° of heat. 

Otir author then gives comparative tables between 

this fyftem and that which is now eftablifhed in France. 

Taking the metre at 3 French feet, and 11.296 

lines f, and the French foot to be to the Englifh as | journalde 

1 : 1.065752004^, one French foot will be equal to Pbyf. vol. v. 

10.65752004 Englifh decades, or tenths of an Enpjifh p» 460. 
' .. & \ Phil. 

Tran/. 

1768, p. 

foot : hence he calculates the following 

Comfarativr Tables, Englifh with French. 

LONG MEASURE. 
Lon# 

decade. Metre 

Square 

decades. 

Metre. Long decades. 

32.808 583358, &c. 

or inches 39.3703. 
sc^uare measure. 

326,and 
C.onnoiffance 

des Temps, 
— 0.03047983 fere 1 = 

Ares, Ares, Square decades. 

i =0.0000092902fere 1 = /I0764°-3*42> or 
^ * (_inch. 155002.052448 

Cube 
decades. 

CUBE MEASURE. 

Litres. Litre. 

i =r 0.02831637 fere 1 
={ 

Cube decades. 
35.3152622, &C. or 
cub. inch. 61.0247 727 

weights. 
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WEIGHTS. 

Avoird. or 
decade oz. Grammes 

I =. 28.31637 fere 

Long, 

Square, 
or 

Cube, 

Gramme. Decade oz. 

= f 0^3531526, &c. or 
\ grains, 13.45042625 

decades are 
r reduced to 

Long, Englifh 
Square, (inches by 

f multiply- 
ing by 

1.2 

44 
1.728 J Cube, J 

and decade ounces are reduced to grains, 
f 7000,1 f Avoird.J 

containing < or > to the lb. < [‘by 
LS76o>J LTroy, J 

multiplying the ounce by 437.5 = the number 
grains in an avoirdupoife ounce. 

Our author, who feems to have paid much attention 
to weights and meafures, obferves, that a ftandard mea- 
fure for the puipofes of trade, in particular, as well as 
for others, that would uniformly give an accurate re- 
fult, and could be eafily made, examined, and afeertain- 
ed, by common mechanics, which neither our prefent 
liquid nor dry meafures evidently can, would furdy be 
an acquifition of great value. Such an one, he pre¬ 
fumes, would be the following : A fquare pyramid, 
whofe perpendicular height is exactly thrice the length 
of the fide of the bafe : for fuch an one, and every fec- 
tion of it, made by a plane parallel to its bafe, would, 
in the firfl in (lance, poffefs, and, in every fubdivifion, re¬ 
tain thefe remarkable properties. 

ifl, Similar comparative dimenfions to thofe above 
given, for the original pyramid, i. e. every fmaller pyra¬ 
mid, formed by the above-mentioned parallel fe&ion, 
would have its perpendicular height thrice the length of 
the fide of its bafe \ and, 

sdly, The length of the fide of each bafe will always 
hidicate, or equal the cube root of the folid content of 
the pyramid ; e. g. If the length of the fide of the bafe 
be 3, the folid content will be the cube of 3, viz. 
3 X 3 X 3 = 27. 

We do not perceive very clearly the great value of 
this flandard; but Mr Goodwyn fays, that he has been 
many years in the habit of uiing a pyramid meafure to 
examine corn ; and is perfectly convinced that fuch a 
one will indicate a far more accurate refult than can a- 
rife from the manner in which corn is meafured by the 
bufhel. This we are bound to believe ; for it is abftird 
to oppofe theories to a fadl afetrtained by experience. 

WESTRINGIA, a new genus of plants deferibed 
by j. E. Smith, M. D. prefident of the Linnasan So¬ 
ciety of London. It was firfl difeovered in New Hol¬ 
land by Dr Solander, who called it Cunila Fruticofa, 
though it is totally different from the Cukila (fee that 
article, Encycl.), and more refembles rofemary, from 
which, however, it is like wife different. Its peculiar 
character is: Calyx femiquinquefdusy pent age nus ; corolla 
refupinata, Itmbo/juadrifiao, lobo longiore credo % bipartito : 
Stamina dijlaniiay duo breviora [inferiora) alortiva. Dr 
Smith afiigns it rather to the didynamia-angiofpermiay 
placing it immediately after the 7eucriumy than to the 
diav.dria clafs of plants. 

WHEAT (fee Tritjcum, Encycl.) ha9 for fome 
years paft been at fo very high a price, that every hint 
for increafing its quantity or improving its quality is 
xntitled to notice. In the Leicefter Journal for the 6th 
of December 1799, there is an ingenious paper on the 
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fubjedt of tranfplanting wheat, as a means of providing 
againft the expe&ed fcarcity of that necefTary of life. It' 
is recommended “ to fow, in dry land, at the ufual fea- 
fon, as much corn as may be deemed necefTary to plant 
in the fpring any number of acres which may be occu¬ 
pied with that article in the following year. When the 
foil is prepared, a furrow is to be made with a very fmall 
plough and one liorfc, in the centre of the ridge or land, 
returning back in the fame track (this time only of 
every ridge) ; then turn towards the left hand, and 
plough another furrow, about eight or nine inches from 
the fir(l furrow, turning always to the left hand, till 

r the whole ridge is finifhed; it will then be formed 
into trenches, in parallel lines, of about eight or nine 
inches afunder, and imitate what gardeners term draw¬ 
ing of drills. In thrfe furrows the plants are to be 
laid.” Mr John Ainfvvorth of Glen, the experienced 
author of this communication, fays he has praCtifed this 
method with the mod complete fuccefs. 

It has been like wife pra&ifed, on a fmall fcale, with 
equal fuccefs, but we know not in what county. About 
the end of Augull 1783, that gentleman threw a fmall 
quantity of wheat, which near two years before had 
been deeped and limed (fee Wheat, Encycl.) into an 
unmanured corner of his garden. In the beginning of 
February following he had a piece of ground (alfo un¬ 
manured) dug in an open part of his orchard, and he 
tranfplanted it on beds of fix rows wide, at nine inches 
afunder every way. It tillered, and fpread over the 
ground fo completely, as to prevent even a weed grow¬ 
ing among it. It produced admirable corn, and at the 
rate of near four quarter per acre. 

From accurate cal<Ai*tions which he then made, he 
found that an acre, fuppoling the feed to be very good, 
and the plants fet 'at the di&ance above mentioned, 
would require only half a peck of feed. 

Befides the laving of the feed, there are two other 
material advantages which attend fuch a metlmd ; one 
is, that fome fuitable crop may be 011 the ground all the 
winter for uft* ; and the other is, that ploughing the 
ground fo late as February, will tffe&ually bury and 
dtftroy thofe weeds which were beginning to vegetate ; 
and before others can fpring up, the corn plants have 

Wheat. 

taken to the ground, and lo fpread over it that the 
weeds cannot rife, by which means there is a very clean 
crop, and all the cufiomary expence for weeding is 
faved. 

This author feems to think that wheat will thrive as 
well, and produce as full a crop, when fown in the 
fpring, as if it had been committed to the ground in the 
preceding autumn. In the fouthern counties of Eng¬ 
land we doubt not but it may ; but the cafe is other- 
wife in Scotland, where the fpring'is not fo early, and 
where, from the narrownefs of the ifland, the fro(l is 
feldom fo fevere. We agree, however, with Dr Pike, 
in thinking it a pity that the way of fetting wheat (as 
done in Norfolk and Suffolk) is not every where more 
general. The procefs is indeed tedious and trouble- 
fome; and we have often wondered that, among the 
numberlefs machines lately contrived to leffen manual 
labour, none has been invented for dibbling wheat ex- 
peditioufly and accurately. We are therefore pleafed 
to learn, that Dr Pike himfelf has turned his attention 
to the fubjeft, and hopes in the courfe of this year 
(1800) to prefent the public with a method of fetting 

wheat 
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Wheat, wheat at perfectly exact di/lances through a whole 
Wilkie, fields and as expeditiously as the common broadcajlfow- 

ingy which can therefore be applied to forms of any mag¬ 

nitude ; and when a peck of feed is found to be fuffi- 

cient for an acre (and in fome land much lefs), the fa¬ 

ying on a large farm muft be immenfe. We truft to 

the liberality of his profeffion, that he will not take out 

a patent for his invention. 
Though we have elfewhere given the ufual recipes 

for preventing fmut in wheat, it would be improper to 

conclude this article without mentioning the very fimple 

one which Mr Wagftaffe of Norwich has uniformly 

found attended with complete fuccefs. This confifts in 

nothing more than immerfmg the feed in pure water, 

and repeatedly fcouring it therein, juft before it is fown 

or dibbled in the foil. Whether well, fpring, or river 

water be ufed, is indifferent; but repeated ftirring and 

change of water is effential to remove the particles of 

infection that may have imperceptibly adhered to the 

feeds thus purified. The fubfequent crop will be perfect 

in itfelf, and its feeds, he fays, fucceffively fo likewife, 

if there are no adjacent fields from whence this conta¬ 

mination may be wafted. He recommends the fame 

wafhing, and for the fame tea(pn, of barley and oats be¬ 

fore they be fown. 

WILKIE (William, D. D,), the author of an he¬ 

roic poem, intitled the Epigoniad, was born in the pa- 

tifh of Dalmeny, in the county of Weft-Lothian, on 

the 5th of October 1721. He was defcended of an an¬ 

cient family in that county, though his father rented on¬ 

ly a fmall farm, and was poor and unfortunate through 

life. He was able, however,..to give his fon a liberal 

education; and that fon, it is faid, difcovered fo early a 

propenfity to the ftudy of poetry, that he began to 

write verfes in his tenth year. 

As this wonderfuLprematurity of genius was never 

heard of during Wilkie’s life, it will probably be con- 

fidered as a ftory fabricated to raife the Scottifh poet to 

the fame eminence with Pope, whofe verification he rs 

allowed to have imitated with fuccefs. We have no 

doubt but that Wilkie wrote in early life the defcrip- 

tion of a ftorm, which is publilhed in the 9th volume 

of the Statiftical Account of Scotland ; but that he 

wrote it in his tenth year is not proved, and is highly 

improbable. The poem difplays a notion—a confufed 

notion indeed—of the laws of eleClricity, which a boy 

in his tenth year, and at a period when eleClricity was 

, little underftood, could not have acquired. 

Having learned the rudiments of the Latin tongue 

N\fi the jparifh-fchool of Dalmeny, young Wilkie was, at 

the age of thirteen, fent to the univerfity of Edinburgh, 

where he was foon diftinguifhed by his originality of 

thought, and by his rapid progrefs in erudition and 

fcience. Among his fellow-ftudenU he was mod dole 

!y affociated with Dr Robertfon the hfftorian, John 

Home the poet, Dr M‘Ghie(A), who afterwards ob¬ 

tained the friendfhip of Johnfon, and became a member 

of the Ivy.lane Club ; and a Mr Cleghorri, who promifed 
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be an ornament to the univerfity, in which he was af- Wilkie 

terwards a profeffor, but died before be had time to rea- 

lize the fond hopes of bis friends. During the courfe 

of his education, Wilkie became acquainted with the 

celebrated David Hume and Dr Fergufon, and at a la¬ 

ter period with Dr Adam Smith, the far-famed author 

of “ The Wealth of Nation*.** Of all thofe men he re¬ 

garded Dr Fergufon with the greateft affe&ion, and Dr 

Smith with the greateft admiration. This laft writer he 

confidered as equal to Robertfon and Hume in erudi¬ 

tion, and vaftly their fuperior in originality and inven¬ 

tion ; and this opinion he cherifhed to the day of his 

death. 
Before he Fad completed his education, his father 

died, leaving him no other inheritance than the ftock 

and unexpired leafe of his farm, and the care of his 

three fillers. Wilkie, therefore, turned much of his at¬ 

tention to agriculture, in which he became eminent, not 

merely as a theorift, but as a practical farmer. He had 

too much fcience to be the (lave of ancient prejudice, 

and too much judgment to be hurried into hazardous 

experiments by the charms of untried fpeculation. One 

of his lifters being married to a fkilful, though unletter¬ 

ed farmer, he availed himfelf of his brother’s experience; 

and upon the fa&s and maxims derived Lom him built 

a fyftem of pra&ical farming, which fully anfwered his 

own expectation, and obtained the applaufe of all hts 

neighbours. 
He Hill profecuted his ftudies in the univerfity, and 

ivithout ceafing to be a farmer became a preacher in the 

church of Scotland. For fome years this made no al¬ 

teration in the mode of his living. He preached occa- 

fionally for the minifters in his neighbourhood; cultiva¬ 

ted his farm ; read the clafiics ; and, enamoured of the 

limple fublimity of Homer, projected an epic poem on 

the Homeric model. The fubjeft of his intended poem 

he drew from the fourth book of the Iliad, where Sthe- 

nelus gives Agamemnon a Ihort account of the facking 

of Thebes ; and as that city was taken by the fons of 

thofe who had fallen before it, Wilkie gave to his poem 

the quaint title of Epigoniad, from the Greek word 

itiyovoi. which fignifies defeendants. It is not our bufi- 

nefs to write a criticifm upon this poem. The fubjeCl 

was ill-chofen; for the learned reader has enough of the 

heroic ages in the immortal poems of Homer and Vir¬ 

gil, and in thofe ages the unlearned reader can feel no 

intereft. The Epigoniad, therefore, though compofed 

in fmooth and elegant verfe, with due attention to an¬ 

cient manners, and coniiru&ed on the moft regulaf 

plan, has fallen into negleCl, from which no critic or 

biographer will ever refeue it. 
In the year 1753, Mr Wilkie was ordained minifter 

of Ratho, in confequence of a prefentation from the 

Earl of Lauderdale, who knew his worth and admired 

his genius. Without neglecting his favourite amufe- 

ments of hufbandry, or the ftudy of the belles lettres, 

he difeharged with fidelity the duties of a Chriftian pa¬ 

llor, was famed for his original and impreflive mode of 
preaching, 

(a) According to Sir John Hawkins, thi3 man bore arms oil the fide of government at the battle of Falkirk 

1745. After which, taking a degree in phyfic, he went to London in hopes of employment through the inte- 

‘rcii of his countrymen, and perhaps in return for ht3 loyalty. He was a learned, ingenious, and model! man ; 

but fo little fuccefsful in his profeffion, that he died of a broken heart, and was buried by a contribution of his 
'friends. 
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■Wilkif. preaching, and foon came to be loved as well as efteem- 

~~~v— ec] by his rural flock. 

In the year 1757 the Epigoniad was publifhed, the 

refuk of fourteen years ftudy and application, which 

might furely have been more ufefully employed on fome 

other work ; and in 1759 a fecond edition was called 

for, to which he added Dream in the manner of Spen- 

fer. He was, the fame year, chofen profeffor of natu¬ 

ral philofophy in the univerfity of St Andrew’s ; an 
office for which it is difficult to conceive how he could 

have been fitted by the ftudy of epic poetry, and clofe 

attention to the cultivation of his farm. He was, how¬ 

ever, a man of a vigorous mind, and we never heard 

that he difgraced his ele&ors. 

When he removed to St Andrew’s, his whole fortune 

exceeded not L..200 Sterling ; a proof that his Epigo¬ 

niad had not enriched him. With this fum he pur- 

chafed a few acres of land in the neighbourhood of the 

city, carried his two unmarried fillers with him, and 

continued to live in the univerfity exactly as he had 

lived at Ratho. In his profeflbrial career there was no¬ 

thing remarkable. He patronifed genius, efpecially 

poetical genius, in the young men who attended his lec¬ 

tures, and by them was, of courfe, loved and efleemed: 

(See Fergusson in this Suppl.) In the year 1768 he 

publifhed a volume of fables of no great value, previous 

to which the univerfity conferred upon him the degree 

of D. D.; and he died, after a lingering illnefs, on the 
loth of O&ober 1772. 

The manners of l)r Wilkie were Angular, and in 

fome refpedls difgufting. He has been feverely blamed 

for his penurioufnefs, but, in our opinion, unjuftly. His 

father had left him in debt, with nothing but the profits 

which he might make of a fmall farm to difeharge that 

debt, and to fupport himfelf and three fillers. In him, 

therefore, rigid economy was, for many years, a virtue ; 

and he knows little of human nature, who can blame a 

man for not breaking habits which it had been the duty, 

as well as the bufinefs, of a great part of his life to 

form. Amid ft his moft rigid and offenfive economy, 

he was liberal in his donations to the poor. 

He had been leized, while minifter of Ratho, with 

ail unformed ague, of which he never got entirely rid. 

For this complaint he thought an extraordinary perfpi- 

ration necefiary, and generally flept, in winter, under 

twenty-four blankets. He had an utter averflon from 

clean linen, and has been'known to bargain, when he 

flaid a night from home, not only for the proper quan¬ 

tity of blankets to his bed, but alfo for fheets, which 

had been ufed by fome other perfon, and rendered fuf. 

ficiently dirty to pleafe his feeling. It will eafily be 

conceived that fucli a man was, to the laft degree, flo-~ 

venly in his drefs. 

Sufpicions have been thrown out by his lateft, and 

we believe his only, biographer, that Dr Wilkie’s be¬ 

lief of the Chriftian religion was neither orthodox nor 

fteady. Not having had the pleafure of his acquaint¬ 

ance, we cannot pofitively fay that thefe fufpicions are 

grotfndlefs ; but the writer of this article has converftd 

much about the author of the Epigoniad with a clergy¬ 

man who knew him well, and who would have been 

glad to accufe him nf infidelity, if he could have pre¬ 

ferred fuch an accufation with truth. He was a very 

abfent man, apt to forget wlrat he was about even when 

Suppl. Vol. II. Part II. 
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difchaiging the moft folemn parts of his clerical duty, Wines, 
and ufed to fay of himfelf that he never could condufi Wood-cots, 

a facrament. From this abfence of mind, and thofe ^ 

confeffions of it, may have arifen the fufpicion that ho 

was not a firm believer ; but no fuch fufpicion was ever 

thrown out to this writer by the clergyman already re¬ 
ferred to. 

He had one very extraordinary defe& in a poet: He 

could not read aloud the fmootheft verfes, fo as to pre- 

ferve either the meafure or the fenfe of them. Of this 

Dr Anderfon has produced very complete proof in his 

life of Wilkie, prefixed to his poetical works in the E- 

dinburgh edition of the Britifh Poets. With all his 

defeds, however, and all his foibles, he was unqueftion- 

ably a genius, and, we are inclined to believe, a good1 
man. 

WINES (fee that article, EncycL and Vegetable Suz- 

stances, Suppl.) are fo often adulterated with minerals 

prejudicial to the health, that various methods have 

been devifed for deteding the adulteration. The pro- 

perty which liver of fulphur (alkaline fulphures) and he¬ 

patic air (fulphurated hydrogen) pofltfs of precipita¬ 

ting lead in a black form, has been long ago made pub¬ 

lic ; and this property has been employed to determine 

the quality of wines by means of the liquor probatorius 

Wirt embergenfts, or Wirtemberg proving liquor. But 

in trying wines fuppofed to have been adulterated, this 

proof does more hurt than fervice, becaufe it precipi¬ 

tates iron of the fame colour as the pernicious lead. 

Many wine-merchants, therefore, of the greateft refpec- 

tability, rendered by thefe means fufpeded, have been 
ruined. 

The following is recommended by M. Hanhemann 

as a better teft of found wines than the proving liquor 

of Wirtemberg. Mix equal parts of oyfter fhells and 

crude fulphur in a fine powder, and put the mixture in¬ 

to a crucible. Heat it in a wind furnace, and increafe 

the fire fuddenly, fo as to bring the crucible to a white 

heat, for the fpace of 15 minutes. Pulverife the mafs 

when it is cool, and preferve it in a bottle clofely flop¬ 
ped. 

To prepare the liquor, put 120 grains of this pow¬ 

der, and 120 grains of cream of tartar (acidulous tar- 

tarife of potafh), into a ftrong bottle ; fill the bottle 

with common water, which boil for an hour, and then . 

let it cool ; clofe the bottle immediately, and fhake it 

for fome time : after it has remained at reft to fettle, 

decant the pure liquor, and pour it into fmall phials ca¬ 

pable of holding about an ounce each, firft putting into 

each of them 20 drops of muriatic acid. They mull be 

Hopped very clofely^witli a piece of wax, in which there 

is a fmall mixture of turpentine. 

One part of this liquor, mixed with three parts of 

fufpeded wine, will difeover, by a very fenfible black 

precipitate, the lead traces of lead, copper, &c. but 

will produce no effedl upon iron, if it contains any of 

that metal. When the precipitate has fallen down, it 

may.ftill.be difeovered whether the wine contains iron, 

by faturating the decanted liquor with a little fait of 

tartar (tartareous acidulum of potafh), by which the 

liquor will immediately become black. Pure wines re¬ 

main clear and bright after this liquor has been added 

to them. 
WOOD-cut6 are engravings on wood, commonly 
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on box, which, ip many cafes, are ufed with advantage 

inftead of copper-plates. The art of cutting or engra¬ 

ving on wood is undoubtedly of high antiquity ; for 

Chinefe printing is a fpecimen of it. (See China, 
n i 27 EncycL) Even in Europe, if credit be due to 

Papillon. this art was pra&lfed at a period confiderably 

remote ; for he mentions eight engravings on wood, en¬ 
titled, 4i A renrefentation of the warlike a&ions of the 

great and magnanimous Macedonian king, the bold and 

valiant Alexander ; dedicated, piefented, and humbly 

offered, to the moft holy father, Pope Honorius IV. 

by us Alexander Alberic Cnnio Chevalier, and Ifabella 

Cunio, &c.” This anecdote, if true, carries the art of 

cutting in wood back to 1284 or 1285 ; for Honorius 

occupied the papal throne only during thefe two years. 

Even this is not the remotefl period to which fome have 

carried the art in Europe ; for the ufe of feals or fig- 

nets being' of very high antiquity, they imagine that 

the invention of wood-cuts mull be coeval with them. 

The fuppofition is certainly plaufible, but it is not fup- 

ported by proof. The eailieft imprefiion of a wooden- 

cut, of which we have any certain account, is that of 

St Chriftopher carrying an infant J.efns through the 

fea, in which a hermit is feen holding up a lantern to 

fliew him the way ; and a peafant, with a fack on his 

back, climbing a hill, is exhibited in the back ground. 

The date of this imprefiion is 1423. 
In the year 1430 was printed at Haarlem, 44 The 

hiftory of St John the evangeliit and his revelation, re- 

prefented in 48 figures in wood, by Lowrent Janfon 

Coffer and, in 1448, Jorg Schappf of Angfburg cut 

in wood the hiflory of the Apocalypfe, and what was 

called The poor man's bible. (See Engraving, EncycL 

page 668.) 
A folio chronicle, pubiifhed 1493 by Schedal, was 

adorned with a vail number of wood-cuts by William 

Plydenvvurf and Michael Wolgemut, whofe engravings 

were greatly fuperior to any thing of the kind which 

had appeared before them. Wolgemut was the pre¬ 

ceptor of Albert Durer, whofe admirable performances 

in this department of art are juilly held in the higheft 

eiteem even at the prelent day. 

About this period it became the pra&ice of almoft 

all the German engravers on copper to engrave likewife 

on wood; and many of their wood cuts furpafs in beauty 

the imprefiion of their copper-plates. Such are the 

wood-cuts of Albet Aldtorfer, Hifbel Pen, Virgil 

Soles, Lucas van Cranach, and Lucas van Lyden, the 

friend and imitator of Albert Durer, with feveral 

others. 
It appears that the Germans carried this art to a 

great degree of perfc&iou. Hans or John Holbien, 

who flourifhed in i 500, engraved the Dance of Deaths 

in a feiies of wooden-cuts, which, for the freedom and 

delicacy of execution, has hardly been equalled, and 

never furpafled. 

Italy, France, and Holland, have produced many ca¬ 

pital artifts of this kind. Joan Tornaefium printed a 

bible at Lyden, in 1554 (a copy of which we have 

feen), with woodeu-cuts of excellent workmanfhip. 

Chriftopher Jegher of Antwerp, from his eminence in 

the art, was employed by Rubens to work under his 

infpe&ion, and lie executed feveral pieces which are 

held in much eftimalion ; the character of thefe isbold- 

iiefs and fpirit* 

10 ] woo 
The next attempt at improvement in this art wtas by Wo id-cuts. 

Hugo da Carpi, to whom is attributed the invention v ' 

of the chiara feuro. Carpi was an Italian, and of the 

16th century; but the Germans claim the invention al- 

fo, and produce in evidence feveral engravings by Mair, 

a difciple of Martin Shoen, of date 1499- His mode 

of performing this was very Ample. He firft engraved 

the fubjeft upon copper, and finifhed it as much as the 

artifts of his time ufually did. He then prepared a 

block of wood, upon which he cut out the extreme 

lights, and then imprefTed it upon the print; by which 

means a faint tint was added to all the reft of the piece, 

excepting only in thofe parts where the lights were 

meant to predominate, which appear on the fpecimens 

extant to be whitened with white paint. The draw¬ 

ings for this fpecies of engraving were made on tinted 

paper with a pen, and the lights were drawn upon the 

paper with white paint. 
There is, however, a material difference between the 

chlaro feuros of the old German mafters and thofe of the 

Italians. Mair and Cranach engraved the outlines and 

deep fhadows upon copper. The imprefiion taken in 

this ftate was tinted over by means of a lingle block of 

wood, with thofe parts hollowed out which were de- 

ligned to be left white upon the print. On the con¬ 

trary, the mode of engraving by Hugo da Carpi was, 

to cut the outline on one block of wood, the dark fha¬ 

dows upon a fecond, and the light fhadows, or half 

tint, upon a third. The firft being imprefTed upon the 

paper, the outlines only appeared : this block being 

taken away, the fecond was put in its place, 2nd being 

alfo imprefTed on the paper, the dark fhadows were 

added to the outlines ; and the third block being put 

in the fame place upon the removal of the fecond, and 

alfo imprefTed upon the paper, made the dim tints, 

when the print was completed. In fome inflances, the 

number of blocks were increafcd, but the operation was 

ftill the fame, the print receiving an impreffion from 

every block. 
In 1698, John Bapt-ift Michel Pappillon pra&ifed 

engraving on wood with much fuccefs, particularly in 

ornamental foliage and flowers, fhells, &c. In the opi¬ 

nion, however, of fome of the moft eminent artifts, his 

performances are ftiff and cramped. From that period 

the art of engraving on wood gradually degenerated, 

and may be faid to have been wholly loft, when it was 

lately re-invented by Mr Bewick of Newcaftle. 

This eminent artift was apprentice to Mr Bielby, an 

engraver on metal of the very loweft order, who was 

feldom employed in any thing more difficult than the 

cutting of the face of a clock. Application having 

been made to this man for a wood-cut or two of the 

moft trifling defeription, the job was given to Thomas 

Bewick ; by whom it was executed in fucli a manner, 

that Mr Bielby, who was accuftomed to employ his ap¬ 

prentices in fuch work, advifed him to profecute en¬ 

graving in that line. The advice was followed ; and 

young Bewick inventing tools, even making them with 

his own hands, and fawing the wood on which he was 

to work into the requifite thicknefs, proceeded to im¬ 

prove upon his own difeoveries, without affiftance or 

inftru&ion of any kind. When his apprenticefhip ex¬ 

pired, he went to London, where .the obfeure wood-en¬ 

gravers of the time wifhed to avail themfelves of his abi¬ 

lities, while they were determined to give him no infight 
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He remained fome years in London; and 

I I 
Wood-cuts, into their art. 

; during that time, if we miftake not, received from the 

Society for the Encouragement of Hrts, &c. a premium 

of confiderable value for the bed engraving in wood. 

Returning to Newcaftle, he entered into copartnerfhfp 

with his old mailer ; and eftablifhed his reputation as an 

artift by the publication of his admirable Hiftory of 

Quadrupeds. This was followed by his Hiitory of 

Birds, of which only one volume has yet (1800) ap¬ 
peared. 

John Bewick, brother to Thomas, learned the art 

of him, and pradifed it for feveral years in London with 

great applaufe. His abilities, however, though refped- 

able, were not, by the heft judges, deemed fo brilliant 

as his brother’s ; and owing to bad health, and the na¬ 

ture of his connection with the bookfellers and others, 

he feems not to have advanced the art beyond the ftage 

at which he received it. He died, three or four years 
ago, at Newcaflle. 

Mr Nefbit, who executed the admirable Hudibras 

publifhed by Vernor and Hood (a), and Mr Ander- 

fon, whofe beautiful cuts adorn the poem entitled 

Grove Hill, were the next, and hitherto have been the 

lafl of Thomas Bewick’s pupils, who have appeared be¬ 

fore the public as artifts. By thefe gentlemen we are 

authorifed to fay, that the method pradifed by the an¬ 

cient engravers on wood, whofe works are dill admi¬ 

red, mult have been different from that of Bewick and his 

pupils. What that method was feems to be altogether 

unknown. Papillon, who writes the bed hiitory ex¬ 

tant of the art, guefTes indeed in what manner the old 

engravers proceeded fo as to give their works the 

fpirit and freedom for which they are famed ; but that 

his guefTes are erroneous feems evident from the ftiff- 

nefs of his own works. The principal charaderidic in 

the mechanical department of the productions of the 

ancient maders is the eroding of the black lines, which 

Papillon lias attempted with the greateii awkwardnefs, 

though it feems to have been accomplifhed by them 

with fo much eafe, that they introduced it at random, 

even where it could add nothing to the beauty of the 

piece. In Bewick’s method of working, this crofs 

hatching is fo difficult and unnatural, that it may be 
confidered as impradicable (b). 

The engravers of Bewick’s fchool work on the end 

of the wood which is cut acrofs the trunk of the tree, 

in pieces of the proper thicknefs. As wood-cuts are 

generally employed in the printer’s prefs amidd a form 

of types, this thicknefs mud be regulated by the height 

of the types with which they are to be ufed. The 

tools employed are nearly the fame with thofe ufed in 

copperplate engraving, being only a little more deep, 

or lozenge, as engravers call it. They mud have points 

of various degrees of finenefs for the different purpofes 

to which they are applied, fome of them being lb much 

rounded off at the bottom as to approach to the nature 

cf a goodge, whild others are in ta& little chiffels of 
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vaiious fizes. Tiiefe chiffels and goodies, to which Wood-cuti. 
every art.il gives the (hape which he deems moft con- 

vement, are held in the hand in a manner fomewhat 

different from the tool of the engraver on copper'it be- 

ing necefiavy to have the power of lifting the chips up. 

wards with cafe. To attempt a d£fcription of this in 

writing would be m vain ; but it is eafily acquired, we 
are told, by practice. 

The pupils of the fchool of Bewick co.ifider it as 
quite-nnproper to fpeak of his invention as a revival of 

the ancient art. Borne old prints, it is true, have the 

appearance of being executed in the fame way with his: 
blit others have certainly been done by a method very 

if erent. It is therefore not fair to appreciate the pre¬ 
sent art by what has been done, but by what may be 

done ; and that remains yet to be fhewn. The art is 

in its infancy ; and thole who are difpofed to com¬ 

pare it with the art of engraving on copper, ought to 

look back to the period when the copperplate engraving 

was of fo recent invention as Bewick’s method of en¬ 

graving on wood. Marc Antonio, who engraved un- 

der the diredion of the great painter Raphael, thought 

it no mean proof of his proficiency in his art, that he 

was able to imitate on copper plates the wood-cuts of 

Alom l)urer ; and Papillon is highly indignant that 

there fhould have been perfons fo very bli'mfas to mif. 

take the copies for the originals ~ if copper has it* 

advantages over wood in point of delicacy and minute- 

nefs, wood has, in its turn, advantages not inferior in 

regard to (Length and richnefs. Thofe prints which 

were executed under the aufpices of Titian and Ru¬ 

bens, will always remain a monument of the fpirit and 

vigour natural to wood engraving ; and if there be not 

found in them all the attention to chiaro feuro, which 

the prefent age demands, it mull: not be attributed either 

to defedt in the art, or to want of abilities in the artids, 

hut to the tafte of the times when chiaro feuro was 

little nnderllood. It remains for fome enterprifiiig ar¬ 

tift to (hew that the vigour of the ancient art may be 

attained by the prefent one, and at the fame time to 

add to that vigour thofe gradations of (hade which are 

fo much admired in good copperplates. As there feems 
to be a more perfed, or at lead a more pleafant black 

produced by a wood than by copperplate printing, and 

certainly a more perfed white (c), who will fay that 

any intermediate (hade whatever may not be produced 

by wood-cuts? To attempt this on.a fmalf fcale would 

indeed be vain, becanfe the (lighted variation, produced 

by a little more or Iefs ink, or a harder preffure in 

printing, bears fuch a proportion to a very fhort line, 
as mu(l rieceffarily render the attempt abortive. 

Wood-engraving, therefore, mud always appear to 

difad vantage while it is confined to fmall fubjeds, and 

will never reach itsdlation as a fine art, till thofe who 

are engaged in its cultivation improve upon the difeo- 

veries of one another, and apply to fubjeds to which it 

is properly adapted. As an economical art for ill ultra- 

5 K 2 « ting 

(a) The defigns were by Thornton ; and the cuts from them have been compared, to HolbeiVs far-famed 
Dance of Death. 

(b) Mr Nefbit has indeed introduced fomething of it into two or three of his pieces, merely to (hew that he 

could do it ; but fo great was the labour, and fo little thc-advantage of this improvement, if fuch it can be called 
that probably it will not be attempted again. 

(c) The parts of the print intended to be white are not even touched by the wood-block. 
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~flTool- ting mechanics and other fubje&s of fcience, It is too 

combing, little employed even in its prefent Hate. 

-' The works of Bewick and his pupils, which have 

hitherto been publifhed, are not numerous, Befidea 

his quadrupeds and birds, the Hudibras by Nefbit, and 

the Grove Hill by Anderfon, which have been already 

noticed, we are acquainted with none but the follow¬ 

ing ;—Goldfmith’s Traveller and Defertcd Village with 

elegant plates, all by Thomas Bewick, except one or 

two which were executed by John ; Somerville's Chace 

by the fame artifls, executed in a ftyle of elegance which 

perhaps has never been furpafled ; a View of St Ni¬ 

cholas's Church, Newcatlle, 15 inches long, by Mr 

Nefbit, who received for it a filver medal from the So¬ 

ciety for the Encouragement of Arts, and an honorary 

letter from the Society of Antiquaries. 
WOOL-combing, a well known operation, which, 

when performed by the hand, is laborious, tedious, and 

expenfive. The expence of it through all England has 

been calculated at no lefs a fum than L. 800,000 ; and 

to leflen this expence, the Rev. Edmund Cartwright of 

Doncafter in Yorkfhire bethought himfeif, fome years 

-ago, of carding wool by machinery. After repeated 

attempts and improvements, for which he took out 

three patents, he found that wool can be combed in per¬ 

fection by machinery, of which he giveAhe following 

defeription : 
Fig. 1. Is the crank lafher. A is a tube through 

L* which the material, being formed into a fliver, and 

llightly twifted, is drawn forward by the delivering rol¬ 

lers. B, a wheel fafl upon the crofs-bar of the crank. 

C, a wheel, on the oppofite end of whofe axis is a pi¬ 

nion working in a wheel upon the axis of one of the de¬ 

livering rollers. 
Note, When two or more (livers are required, the 

cans or bafkets, in which they are contained, are placed 

2 ] wo o 
upon a table under the lafher (as reprefented at D), Wool- 

which, by having a flow motion, twifb them together combing 

as they go up. y 
Fig. 2. Is the circular clearing comb, for giving work 

in the head, carried in a frame by two cranks. Fig. 3. 

The comb-table, havi«g the teeth pointed towards the 

centre, moved by cogs upon the rim, and carried round 

upon trucks, like the head of a windmill, a, the 

drawing rollers. cy d, callender, or condu&in*; rollers. 

Note, Underneath the table is another pair of rollers, 

’for drawing out the backings. 
In the above fpecification, we have omitted the frame 

in which the machine (lands, the wheels, (hafts, &c. 

Had thefe been introduced, the drawing would have 

been crowded and confufed ; befides, as matters of in¬ 

formation, they would have been unnecefiary, every me¬ 

chanic, when lie knows the principles of a machine, be¬ 

ing competent to apply the movements to it. 

The wool, if for particular nice work, goes through 

three operations, otherwife two are fufficient: the firit 

operation opens the wool, and makes it conned toge¬ 

ther into a rough fliver, but does not clear it. The 

clearing is performed by the fecond, and, if necefiary, a 
third operation. A fet of machinery, confiding of three 

machines, will require the attendance of an overlooker 

and ten children, and will comb a pack, or 240 lb, in 

twelve hours. As neither fire nor oil is necefiary for 

machine-combing, the faving of thofe articles, even the 

fire alone, will, in general, pay the wages of the over¬ 

looker and children ; lb that the actual faving to the 

manufacturer is the whole of what the combing cofts, 

by the old imperfect mode of hand-combing. Machine- 

combed wool is better, efpecially for machine-fpinning, 

by at leafl 12 per cent, being all equally mixed, and the 

fiivers uniform, and of any required length. 

Y. 

Yeaft. 
YEAST, Is fometimes a defideratum, when it cannot 

eafily be found. By pouring on a fmall tea-cup¬ 

ful of fplit peas a pint of boiling water, and fetting the 

veflel containing the peas and water for a night on the 

hearth or any warm place, a froth will in the morning 

be found on the top of the water, which, we are allu¬ 

red, will anfwer all the purpofes of yeafl. 

Yeafb 

Zaminy, 2 AMINY, In the language of Bengal, fecurlty. 
Zemindars. ZEMINDARS, the great landholders of Bengal. 

This is the original fenfe of the word ; but it is now 

mo-e flrdly applicable to thofe who have their title 

conftituted or confirmed by a patent or charter from 

government, by which they hold their lands or Zemin- 

daries upon certain conditions. As far as can be afeer- Zemindar^ 

tained from the narrations of hiftory, it appears that, 

times prior to the irruptions of the Mahomedans, the 

Rajahs who held their refidence at Delhy, and pofiefTed 

the fovereignty of Hindoftan, deputed officers to collet 

their revenues (Kheraje), vyho were called in the Indian 
language 
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Zemindars.langUage Choudbenes. The word Zemindar is Perfian, 

“ and that language can have had no currency in the 

countries of India, until it was introduced by the peo¬ 

ple of Ferfia. When the Emperor Shehab-ul-Dien 

Ghory conquered the empire of Hindoftan (a), he left 

Sultan Cntub-ul-Dien to be his viceroy at Delhy, and 

adminifter the government of Hindoftan. From that 

time the cuftoms and pra&ices of the Mahomedans be¬ 

gan gradually to be eftabliffied in India : their armies 

were fent into the countries of the reduced Rajahs, un¬ 

der the command of Omrahs, in order to preferve the 

conqneft ; and lands were allotted to them to defray 

the expence. From hence arofe the fyllem of Jaghire- 

darry in Hindoftan. But when thefe Oinrah Jaghire- 

dars had eftablifhed their own ftrength, feveral of tliem 

rebelled againft tlie imperial authority, and afpired at 

the crown. Thus circumftanced, the emperors, in or¬ 

der to obviate thefe mifehiefs, thought it would be 

more politic to commit the management of the country 

to the native Hindoos, who had moft diftinguifhed 

themfelves by the readinefs and conftaocy of their obe¬ 

dience to the fovereign power. 
In purfuailce of this plan, diftri&s were allotted to 

numbers of them under a reafonable revenue (Jummah 

Monafib), which they were required to pay in money 

to the governors of the provinces, deputed from the 

Emperor. And in cafe any one of the Omrahs or pro¬ 

vincial governors fhould fwerve from his allegiance, the 

Zemindars of that country were to exert themfelves in 

fuch a manner as fhould check rebellion, and reftore 

good government. For this purpofe, grants of Ze- 

mindary were feverally conferred upon fucli of the Hin¬ 

doos as were obedient ; describing their apportionment 

of the country ; and every perfon who had received a 

grant under the authority of the crown was thereby 

tully inverted with the fun&ions of Zemindar. 
The fun&ions of a Zemindar are, ift, The preferva- 

tion and defence of their refpe&ive boundaries from 

traitors and infurgents ; 2diy, The tranquillity of the 

fubje&s, the abundance of cultivators, and increafe of 

his revenue ; 3dly, The punifhment of thieves and rob¬ 

bers, the prevention of crimes, and the deftru&ion of 

highwaymen. The accomplifhment of thefe obje&s is 

con fide red in the royal grant as the difeharge of office 

to the fovereign ; and on that account the word office 

(Khidmut) is employed in the Dewanny Sunnud fora 

Zemindary. 
It was a rule in the times of the ancient emperors, 

that when any of the Zemindars died, their effe&s and 

property were fequeftrated by the government. After 

1.3 ] Z E M 
which, in confederation of the rights of long fervice, Zemandar.% 

which is incumbent on fovereigm, and elevates the di>- — 

nity of the employer, Sunnuds for* the office of Ze¬ 

mindary were granted to the children pf the deceafed 

Zemindar; and no other perfon w, \ accepted, became 

the inhabitants could never feel for Sny Granger the at¬ 

tachment and affedion which they naturally entertain 

for the family of their Zemindar, and would have been 

affii&ed if any otherhad been put over them. For this 

reafon, the emperors, confidering it a3 a means of con¬ 

ciliating the minds of the people, gracioufly fixed and 

confirmed the children of the deceafed Zemindar in the 

office of their fathers and grandfathers, by. iffiiiug new 

Sunnuds to transfer the pofleffion to them. By degrees 

Zemindaries became truly heritable property, which, 

however, could be transferred by gift or fale from one 

family to another. They could likevvife be forfeited to 

the fovereign, by the Zemindar’s deviating from his al¬ 

legiance, negle&ing to pay his tribute, or to difeharge 

the duties of his Ration. \ 

It is univerfajly known, f3jrs Sir Charles Roufe 

Boughton, that, when the’three provinces of Bengal, 

Baliar, and Orirta, were ceded to the Britifh Eaft India 

Company, the country was diftribated among the Ze¬ 

mindars and Talookdars (fee that article in this Vol. J, 
who paid a ftipulated revenue, by twelve inftalments, to 

the fovereign power or it3^delegates. They afTembled 

at the capital in the beginning of every Bengal year 

(commencing in April), in order to complete their fi¬ 

nal payments, and make up their annual accounts ; to 

fettle the difeount to be charged upon their feveral re¬ 

mittances in various coins for the purpofe of reducing 

them to one ftandard, or adjtift their concerns with their 

bankers ; to petition for remiffions on account of ftorms, 

drought, inundation, difturbances, and fuch like ; to 

make their reprefen tat ions of the ftate, and occurrences 

of their diftri&s : after aft which they entered upon the 

collections of the new year; of which, however, they 

were not permitted to begin receiving the rents from 

their own farmers, till they had completely clofed the 

accounts of the preceding year, fo that they might not 

encroach upon the new rents, to make lip the deficien¬ 

cy of the part:. Our author proves, we think com¬ 

pletely, the right of the Zemindars to transfer their 

poffeffions, either by inheritance to their children, or, 

with the confent of the fovereign, to other families 

and he argues llrenuoufly and fuccefsfully againft the 

bad policy, as well as injuftice, of interfering with thofe 

rights, as long as the Zemindars difeharge the duties of 

their feveral ftations. 

(a) This event took place towards the clofe of the I2th century, 

bute paid by a conquered country. 

N. B. Kherdje fignified fpccifically the tri 

FINIS. 
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