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Tbe Sy enies o / tbe Hea‘ven;, the Hg-
. bita lxg; of. the Planets, and 4 Ply-
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ving met -with fo
quick a Sale as’ ¢o
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ear - was expired,
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pe' Lcargg cn, ‘both known and
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Low c ewaRs

vi The Preface. L
"unknown, have given me gredc en-
couragement to fulfii my promife,
in fending abroad this other Pare, re-
'lating to the Heavens: which {hould .
fooner have feen the light, but that -
I was minded not to interrupt the
Reader’s patience with many Nares
{which 1 could not well avoid in'my
Phyfico-Theology , and" which my
Rough-Draught of this was burthen-
ed with) and therefore I threw the
-greateft parc of them ihto the Text:
which neceffitated mic to tranfcribe
‘the whole. And when my Hand was
-in, I new-made fome part of it, and
added many new Obfervitions of m

. own, which I have lately made wit

fome very good long Glaffes I have
_inmy hands; encpf Campani'sgrind-
mﬁ‘s and others of Englifs work,
which exceed it; but efpecially ene
of Mr. Huygens’s of about 126 feer,
which few for goodnels do furpafs:

oF



layander tWeinconveniences.  One
the want' of an open’ free Horizon,
my Habiration® being furrounded
miich with Trees. *The other, and
indeed: the chicf; the want of a tot
Pole, .of toa or more feet, to raife
my: long Glafs-to fach an heigh as
to fec the Heavenly Bodies above
the thick Vapouirs; which'much ob-
feure ‘al} Objedts near-the: Horxzon‘
efpecially when viewdd with longnd
good Glaffes.. Bue as’l: have %:em
gcnccs already a2
> and’ this | any
amoum to* &b or
much oo gtdr &

dyflndcm\c oPmy‘ |

. Anp thcxeforc lf I h:we' ;ﬁt {ufﬁ-v |
cncntly anfwered che ‘expéétationkof
_ A4 fome



viii  The. dsithor's Obfexvations.
forne of ry:learned and :ingenfdus
Friends, I hopé they will excnfeime}
and beljene itto bemote my CGalami-
ty- than Faulc that .I- have: done no
more ; efpecially. among fuch Planets:
‘as: have! advantageoufly.: prefented:
thémfelves,as Saturn particularly hathy
whofe §.or.more’ Satellites it may be:
_ expected Lhave feen 5 but:I could nes:
ver reach- but three of them, and
they only when- there were but few:
Vapours. .And as for.the Spots in-
Mars and Kenus, and their Motion:
round their .own Axes, ‘T confefs].
. have noryet hid good Views of thofe
Rlanets,fince:Lhave had sy fueniture:
of Glafles; by reafon of the too great:
diftance:af Mars from the Earth, and
the proximity.of Peuus: to:zhe Sun,
and of late;the cloudyiweadher, and
t%e fmall akithde which. Zenus Hath'
abqve the Horizon.”But if I.can. ob~.-
tain a fufficient Apparatus, and- God
is pleafed to grant mie Life, g-l_éaltlig,‘
THLT e T T
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'ﬂ;e Autbor’iam? otberr()bferwttom ix
and Lgtﬁ&! 1 hope ) CGmpcnfa'tc for

IR B

ént ho%vcr,uhd is hcr§ wantmg?

in myiown, 15 fufidiently made up’

from the Oblervations of others, - OF

which the leamed World hath good -

ftore fincethe ﬁlv’éﬁlﬂ&r of thc‘Tcle-
fcope s ~whiclras it hath made am-
ple -difcdveties of theWorks of Géd,

fo-hattinid ‘open a‘héw, “and 4 fir
more’geand and nobite/fcene of thofe
Weorks than the World before dréamt

of, anid: afforded us a far more Ratio-" .
nal Syfteme of the'Heavens and’the”
Hmverfc, thanwasbefore enterrained.” .
- Ax nfonafmuch a¥Hhave freqiient
occaf' onig in:mhy following Book .to
ak 'of; “ad according ro, " ehils’ and

ore'of the ptheés: Syﬁemes it is -
cc(fa ‘Pfhould;. by way of Pxéfapf:

e*account of them, o éna~

gle fuck perfons to read my Book as

are. unxcqmmu{d wugh A&tonoq:ucial
mzmrs 1300

Pt ' : :A:%o;gs |

[




L OF thafeverdl &ﬂm&

Auoae all shc vauban%nw,
T need take notice only;of three;
thg ‘Peolemaick; the Copernicany nad the -

e, Syfteme. . Qﬁ gach oi whnh in
t-hOlr Q‘dm Fn oL

Of tbe qulemmek S.vﬁm. -. -' .

In the 'Ptdﬂh«ks;yﬁm thc Earth

and Wiasers ase fuppoled to be in thei
Gantet of the Vsliver(¢ ; nextro-whidy
is-the Elemiead of 4%, anid netr above
thar: mhe Elegdent. of Fire:: et thac

!

the Osbof Mercuty 5 then that of #e-

ns, thenthat of the Sun; and above
the Sus's Orh, thofe of MasFupiter
and Batarny and zhove-themrallthe
 Firmamant oy Osb-of the Fixt -Stars g
then - the Gryflalbing Ords ; -dand Jaﬁly
the Calsm. Empyresn, .oc Flosven of.
 Blegvens. - All thefe mafry Orbs, and:
valt Bodios Homx by them,. are, in:
this Syfleme, fuppofedto meve round.
the terraqueous Globe once, hm 24
SRS ours;



U of theMmverfe. T xj

‘totrs * 2t befides that m farite other
_ certain Periodical times, Forthe f-
fe&inig 'of-which Motions, they were
forcedto contrive firch Circles asthey
catted Ectenericks atd Epicycles,croffing
~ and interfering, with one’ another 5

-which¥ eould nor reprefent in fo nar-

. Yow a compals as Fig. 1. is, which is
a Scheme of chis Prolemaick Syfteme
which :is aniver{zlly maimained by
the Periparetick, Philofophers, |

f Of tbeCoPcnucm Sjﬁeme,' .

T me next Syffeme is the Bythago-
rean or Edpernican, 'being 'iﬁy‘c‘n‘tc&g as
forhe imagine by Pyrbagoras himfelf.
B¢ Diogenes Laertins(t Jexprefly faith,
Whae Pythagoras’s opiftion was, That
the World- was round, containing the
Earth in the midft of it. 'And by Pliny’s
account (2) of Pythagoras his Diftan-
N ¢)) Lib. 8. in Pychagord,
(2) Nag. Hift. L.2, .21, 22.

)

cs,



%ii_._The Copernican Syfteme.

. ¢es, and Orders of the Planets, this
feems to have been his opinion,” But
thefameLaertius(3 JaffiemsPhilolaus the
Pythagorean wli Tl mraidg xgas Kixnor,
zepmr xin ‘oi3, lubatr Zvgguinor gasiv 3
- to bave peen the firf} that [aid the Earth
- was moved in g Circle:but Jome [ay Hice-
tas the Syracufjan. . So Plutarch in his
Life ‘of Numa, Apeaking of Numd’s

building The Tempic .of Vefta, faith,
be "built it rownd, and that a. coptinugl
~ fire was kept therein “in ‘imitation of the
figure of the Earth, or-rather of the
whole World it " [elf, the middle of which
the Pythagoreans -(not. Pythqgoras)

take to be the Seat of Fire. ~ - . .
- Tnys Syfteme (whoever was.the
Inventer of it) Copernicus, a.Canon of
Tourain reftored ahopy the beginning
- pfthe 1 5th Century,and was follow-
¢d thereinby many confiderable men, .

© {32 dbjd. in Philolao, . - -
’ e Bod ¢ d L
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- : §
“ o | §
- s )
S .
‘e




* ___ T#e Copemnican Syfteme. - xiii
as Rbeticus, Meft linus, . Kep fer, , Ro;b:
misn, Byllialdus, Lan'sberge; ﬁer&qﬁi@; !
- Schickard," ' Gaffndiis). Galilao, “and
othets.” “The Taft bf whic' (b the
ilf will and'inftigatichi of Pope Hrban
ViIE'as s fippoled) g.g{ggge’fmsfcu
tune ro fall upder the cenllife ¥, 1nd
to havé his t'qéeﬁlic&n\ Tenefs ¢& dém-
ilcd‘by"*,'thé"ih'qgﬂmqn,{ and fwas fot-
ced to abjure themh. - “The'patticu-
lars of which, " “if the Redder hath 2 -
mind to'fee, he may find them in

Riccidli’s Almageft. (4). """
7 AtCorping  to this Syfleme;
‘the Sanis fuppéfed to be in 'the Cen-
“ter; and the Heavens:and“Eatth co.
revolve'round ‘sbour him according
. to their feveral Petiods : firft Mercury
innear 88 days; then Penasin fome-
what ‘above 224 ‘days; thep’ the
Earth, with its Satellite the Moon, in

o -
v

uL‘g; Se&'*ga'p- 40‘: N © 0 eavden

.
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'17:2 ﬂ’rolu&dr{y af“

65 days  then Mars in abos 687
c;!ays then ];Q]t‘tlg: with chis fwt
' Moqmnn about, 4;1;ﬂayﬁ,atlcf aft-
?’ Setfrn in fomewha aboye 1073 9
{s, . ith his §: ormoxe ons re-
volving about And beyand
or aboye all thcfé is. the. Firma
or the Kagion of the Eiks Stars,ah ich
- are al fuppofed ro e ac e gf di-
Rances from cheig ?em:cr, un..
THYs is the, Copernican Sy qne,
which T have given a Sc‘hem,e
{ .» And Yo far as this Syﬂqmc
relags* “to the Mot the Fauh,
~and. ;heiSun rcffmg in thc C?cntcr,
prefer it to rhe ?;demwkﬂgga;ﬁzﬁs
on thefeFive followlng acepynts
1. Becaafe it js far mprg ;agreeas
blc to-Narure, which never.goes &
round-abont way,” but always a&ts
by the moft compendioys;- eafy and
fimpte-methotds-Atd-infthé-Coper.
nican way, tbatmgerfomd by o,
e few. eafy: Revoluicionsfwhich;in
g 2. the




B P——

. the toperh‘ic‘.ﬁh‘Sy]?eme 3&,

the othér Way, is x‘.naﬁe the “Work of
the whol¢' Heavetis, | hnd' ¢F Shardy
ﬂtzmgewanh nnd| hural Oibs, ! ‘Thd§
the Diarhal Motion is'accopntéd for
by ofic Revolatieh - of ‘the: Earth,
whick At the
led infor; in ¢
the l-"_ei‘iodic‘al
~ ness, their Sea

. and Direct Mi
counted for’b
on round thc
Prolemaick way
vffcnt divers ftr: i :
- fering Eccmtrtcks nd ‘Byi cIé ‘A
- Hypothefis- fo btmgl‘mg ar ttu)t::I
ftrous; asrgavc océafion to z cetfain
King to fay, I hrhad been Cad's
Caun%:l aﬂ;l‘nybe ?n[ade the Hedvq?:m?
could- have taugbt Jnm 1503: ta ba‘ve "m‘en-
dezI bis:Work, ﬂn- é

2 *Amhefvpmmns more’

iﬁd baHntONﬁttxrcthzn‘tlwafai‘g

lﬂn yﬁetﬂc,féwwfar more tom-.

pleat
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leat, 9, dnfrszable ro im mﬁ
bty 2 o by R
of ‘W  Crolemaciediyio
elthgt v:{lyaw wardipde _
not ag all- came P, B B
ﬁanqchcrcm Vers: e ré.l'q}
cing e Ve i mm

~ Eagh’ is never bepween -them
,ahc Sun, w'hlch = e H 'fk §g€
eme_gives no. to amq» ,
an%&ﬁpmr 4999urats f,: otherof
chl ,1:;55}\9!9 3 asalkf’g&b@@g
n an mh.
e fgﬁ\w it

mlg ew EAM cavaal
1mpropcn the Marions affigned e i
Heavcn ly Bodies zg ig{rhg%m -
ick, way, as ﬂﬂaa,,f, o
OVE yroun nqcc\xqa.mm
other. Planets.jn’ fich andajuqmielid
ods asare alﬁggﬁkpo thmatlm;m
mamcnt,or Fixt Stars in"2 g.oq@

mrssthssﬂh yand thainchy oly
X A ya g3t SP‘]N"?“ K
reass,-epidmwmﬂf‘f all,;the

I ?" S
i .xl
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Tbe Copernican Syfleme.  xvii
Primim Mobile, whith moves all the
jeft in only 24 hours. Which aré
. Motions fo unptoportioral and difad
' greeable, that are fufhcient to fubvert
ﬁtc whole Hypathefis.. Butit would
be endleds 20 enter into a détail of
fuch ihcoherences and improprieties
as thic Ptolemaick Syfteme aboundt
with, - . S
3. The prodigious and incoriceivs
able Ra@igirty afign'd by the Prole-
imdicks to the Heavens, is by the Gopers
#ican Scheme tiken off, and 2 far
thore eify and tolerable Motion fub=
ftituted in ics tbomt.  For is it not 2
far ote ¢afy Motiori for the Earth
- .to revolve rotind its own Axis in 24,
‘houts, than for fo great a humber of
fir tote mafly, and far- diftant
Globes, to revolve round chi¢ Earth
in the fame fpace of time? If the
Muaincaisiers of the Prolemaitk Syfteme
~ do obje® againft the Motioa 6f the
Raeth, cha it would make us di myi

a.
>
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xviii__ The Probability _qf

e et e b e
o rm—

aHd maw\s&;@l&e i3 piecds,wh Gé
apregpHants haw: tersiblé.a Rapix
;B‘qléq-‘ ;‘hgt 'ﬂg ;hﬁx kk&ﬂcndi bﬂw
Whag.a Veiamyf mufl theiSimhave
1o gupits poufe; -at the diftancevoll
21 or 72 Semidiamerers e Earhd
‘What-a- Velogity. muftwhastof ché:
Fixy'Stars; cfpecially chafiof she Prix
mump-Mobile be, ar. fadgrseqémdxﬂadq |
ces than the Sun is2,iqy Lai 5057
4. Itis an mconteﬂ:abk, drgumant;
of . thc Sun being the. Cencendf thi
Planets abouthim, and not the Edrth),
thag cheir Motions and Dzﬂanoeg,re.fpcéh:
the, Sun,; and not the Earthy.,
with segard-to. the Sumdbcxrwaxyg
Planegts have 2. very due Mp;no;},
preportion to. their Ecvgm D,g&qmg;m
that. is,., Thmr Mationg. ‘sopad: thcn :
Sun, are in fefquip! ;:a;c ngpg;q

to.their Diftances rom him, - bin
Pmpotuon doth. nat hold,ay: %&M&i
relation to the Earth u:éi&
Scsm; ary Plaaets, m futh:

AR SN o, LA}
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Sipigershad lehie' Buwb e s vty e

il thowhidyl hiave ohee Tithie Refper
conikin PRiosriésy l'al el Prinvirlcy
Raveores fHb Suk sehavlis;: The Syudrss:
oflvinik Bdslaons mt‘a-: the Tubés }
rhékr Diftandes Nlupnd asivis véry cerd
rdifd arld Wifibll, thac- the’ Secondify

meétbr&fpeﬂ‘é;hexr Primarics ad theip ~

Cénters, and nove roiind them ;- fo
f0: igrion fomie dieafure * {ode would
thikk] ro:dels certain, and: beyond
d8ub?, that ‘all’the Priirlary Pianccs

vﬂndh have: thé felffante refpet td "
aredi Mocioti wichi regard-tb thc Sun*-
aythiélo Scrondaribshavets their Py
1harivg; thhd thofe Pritusrits, I fay,do”’ -
* trieooe pouEk hidn ‘dsicheir Centdr, and”
iwtiabodtthe Barth; t6 whoni thcy .

mm%ﬂ}ﬁ}e@&é
w;ﬂﬂﬁhﬁﬁfgumédﬂﬁmﬁ allcd &

’ f&iﬁyg@&e oftheloper mc&htofht

boshe lsfmm'the gréatParie”
abfcr\'zblc amOng"

| | vﬂﬂ%cworks ofdlcCrcanon whnch‘

iz have
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nodxcal Motion :-  uttyet s oL
‘Motion t own Axis; weLan
mamfeﬁl T And as-foradl
| ihc Plane move foand abdit
il Sun, e 2 fag as e poll-
Cvabe for “themy-fich Muoti-
ons as. thofe we afcnbc(tbftheﬁﬁatﬂl o
D mCivnal Rtdrich found
Periddital
ﬂaﬂ.m if
et @lamiots,
?‘félmour 1
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(n - EPIRRE T O 91T e sy
brudT sotObiadions fram Scripiirs are -
lefdobinsfeemita aflgrr,the Immobifiy
1i dmhReflnof the. Earth, and the Mo-
<omal S Sunand Heavenly Bodies,
wo.sd>kamisllexts that:are brought tq

* 1gleod1chd banmobility.and Reftof the
25 biarchy sdear, Cron, 16, 30, . The
~15Wurld bk, bo,.\flabl,. that it be ot

£111= R a3 moved



i
mﬂd GiePa led f&at tsg‘a;r.
nitBe wvved. ;knd o the fBinte %inu ,

P96 16 Un Pfal. Yo ¥s
 isfaidrolay the foundations éf tbe Earth,
that it fboald ot be wiawd fob Wir®
* And Laftly Solomors, Ebdef. . §. 8feces
that The Earth abideth ﬁr ;ﬁr “Eiked
to whiich is that of the ‘P}h&t i, PhEt
119. go. Thon ba q/?ablt[})eﬁ be Barth: |
and it abidetb. Thele are the nncf-\
al' "Fexts which feem to aflere the!
Immicbility and Stability ofthe Earthi S
“T'us principal Texts'which men-¢
tion the Motion of the Sun and ‘Heas>
véaly Bodies, are fuch as 4feribe Ria®
" fing; Setting or Standmg filbeothen.:
Thu;s Gen.- *9.'23. The Sun'las rifert!
uptin  the Eartb when” Egt' eﬂtb‘e‘d“
Qnto Z'oalf. And Gen. 1y WS R
the Stin went down, and it wis d kL 4
[mda‘bng Fyrnace,’ &c.: 8¢’ Bsek: LEY ] 32
The Sun arifech, and the Sin vieth a'am}"’ .
ad btk ta ti:e "l whele be ara]( :
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which-theirBodigsdoall retyrn again-
The Gengations, of spen pafls gway g
bu te, gt abid for vt i che
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L n e e

l.l.l\w- eva

“oseher: Heavenl ! Bodies, shizefay. shey
,_;Mc, Sct an perform the. Maeldm
- whlch
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Heaveris had twvo Excremities,or. vasj
- dtbc Earth. td’
1e bounded: by

ch they imagisn

Ocexti, i dif

hen he Set..+ b

ces of Sttipturé

tofland fily

Bm:; we: thatkl:

d /. condilfions!

1g'tHofd Fexess
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fand fiill upon
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Glbcon,
- Ajelon:Bge 1t*ﬂ3\rd{ﬂdlﬂe‘&§ abl:uf
totake nhiﬁh[a licerdl fen m‘\ -

gine thgﬁbt rcat Lumfnzﬁes wcré'

rrrrr

wxfwhitﬁlﬁﬁ pcarincc to the victon.
tiols; Ylebhed:  And if fo confide.’
rabled ipaick 6f the  tranfatipn bg

fpoken atcbrding to its appeasance, .

velly niog¥hé whole?. Why mighe riot

this Station: a5 well be' an Arreft of

the Earths miotion, as of that of the

Heivens, if. the wholc Miracle was
net, {as fome not improbably thinkj
effe&ted by means of fome: preternd-
tural, Refracions, - or :maozdmaty

'Mc:cow e

DA nfo fos the Recefs of the Sun,,;. »
onis Shailow in Hezekiab's cafe,thar

which §a: Appearaice. feemed  to be

" thécation of the Sun is by divers® -
* Tearmed: e thoughc to have been -

" thecffEdiof fieh like extraordinary ©

Refeiétions :Gx‘lMQ::tcorsy as [ mentio- .
g .;-X\Q‘sms hog T ned".

"‘nr"“ s

geon -



A - ~~ Wh iy .i‘..g(l:ﬁ ] ———
-ped in the HR tale: of if it waid
yeal Rettli; why nbe_of che Earch,
tather than the Siin and whole Hed-
vems: T
T aus havinf anfweéred che Pat:
ticular Texgs, it doth'not appearchat
the Scriptures 'opiaéfc, the Copernitat
8yfteme, but thac thofe paffages which

" {eem to do fo, are fpoken more agh

cording as things appear than as real- -
* lythey are. For as St. Flierom faithy-
(8) Confuetudinis Scripturarum eft =

It 'is the cuftom of the Striptures, %3 the
‘Hiftorian fo to relate the opinion men bl
of many masters, as at that t:’me--ftlis’e’
‘matters were by all people taken to B
And in another place (9) ﬂgﬁe‘k}z
many things in the Foly Scrifttures, which
are fpoken according to the

boore opinion of the
+ time in which they were done, dndzigt

. RS m{.
" (8) Hicrom. in Masth, ¢. 13, T
(9) In Ferem: 28, 77 T
. T . 'ie"n‘u”’i

A




'tyres, “"ma?a
ier fo: inffuct
dral Dokbrivts,
i And agree:
e anifwers this
the Motion6f

of the Brethren
s vy mweo oy whether the
eavens fland Sl or are mqved,becanfe,

$ “they, tftbey are moved, how isit'a
it

£ 'Y VO .

symament 2 and if they fland Hilk bob
X5 the Stars; “which are behieved fo be Ak
0 thewd, 7evilve from Baff'to Wb, e
44y A I SRR I Y
?@gﬂzgﬁh Staps vde_/cmhbn't(%lelﬁer. Cirtlés
“Reay the Bole ?— To which, faith he, T
Sanfloer ) “T8at ﬂqge ‘things do greatly re-
“’qa:‘?‘éj‘evﬁf)‘ubi‘ ? and laborious Reafons,
Yo-difrovertraty whether the matter be fo,

~%{p) Auguft.de Genefiad Literam, L.z.c.10, |
b - or
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1. 2ot - éntering Hpon; "dﬁd '

-difcuffingiof which -1 %d%és&i%‘g& ik,
. meither is it fit it fhould b} dore’td Juth
Ay we « defire 1o inflrilB W e way of
Salvation, for the necej[n?fj?‘b?ifiﬁ of the
oy Church, v "0 o Ladd r.\w:‘,. 29 i
iHaving thus anflerdd dié OF
jections’ ’fror'tx“'?-Sc"i'vip’fdxl'c,ﬁ? I thatp

the: Laft place confider thofé brouafe

from Senfe and- Philofophys <
T He Objection fromy Senfer A,
+Fhat we fee the Heavenly Bodies
actually to move, and ‘therefdre
oughe vo: believe they da-fo Bu};
khiere is no weight ac all in this,” béa-
wiule whether we
Qbjoét moveth,
{dme. As.is manil
#ied in a Boat or ¢
-greflive motion of
the appearance of
tion in the unmove ) ¢ 100K
upon;; according to Virgils deferip=
: ST oL 4 Rioroe a‘ﬁDﬂ

’; 1\ ‘\L“
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54080k (Fegs and mcw@pmy slch-
TH0G- 0L POr (Mo, 52 o wbior
Yo ¢ W"KM% f@"ﬁﬂ&é udwfque :
,srh\ox S et e 2,
oth La tmd Towns'ma&d wlxn

@ o#Rk: A for therehfon

Aenco , k ql;iﬁ@ £ 2othe-Opticidns,

E famous Kepler, who
15 Opggq; A)@rmam hath defi gncdly
hatidlcd 15 point. .

Y Y Objcftlons from 'Pb:l'o/oply’
,,am ma numcrous to be diftinctly an-
wetc - elpgciall ﬁfuch as. feem very
p/o on;,pg;tlcu rly thofe grounded :
vion of the-Verity of die
&p Philofophy, as the Immniy-
~Incortupribiliey of the
-4 ."‘% ¢ic. - For anfwers to which
all tefer: she Reader to Galilers
, ‘m?p. Mynd. . Bue for fuch Objectic
" sas\,fmm ». havc famc reafor in

XY \} o h A s e L. A-"-.;*.
i(ii,_,:') h

r10) Jf.nexd L.2. Car 72, '
- b2 . them)
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xxxvi  Objections againft

them, they are chiefly thefe, That if
the Earth be moved from W. to E. 2

- . Bullet fhot Weftward would have a

farther Range, than one {hot Eaft-
‘ward; or if fhot N. orS. it would
mifs the mark; or if perpendicularly
upright, it would drop to-the. Weft-
-ward of the Gun. . That 2 Weighe
dropd from the top of a Tower,
-would not fall dawn juft at the bot-
tom of the Tower, as we fee it doth.
~That Birds flying towards the E.
.would be hindered in their Flight,
but forwarded in flying the contrary
-way; with mach more. to the fame
purpofe.: But not to enter into 2 De~
-tail of Anfwers that might be given
from the Laws of Motion, and the
Rules of Mechanicks and Mathema- -
ticks, I fhall only make ufe.of the
moft ingenious Galilo’s plain' Expe-
riment, - which anfwereth all or moft
of the Objections (11). Shut, faith

he,.

(11) Syfiem. Mund, Didl. 2.
.




tﬂ‘abiﬁfbf\if 811 ;mz; ljar ;mdz -
Spﬂcebof@ﬁm xambl?he:v, ﬁdzdl vthek btile
Mo saesirds. - Prothiroaddfo v grebe
P W aren rand puty Fiffies tﬂamm.
5 g WfoCa Bottle. of Whater'up, . foiemp-
K¢ gfﬂcﬂ]}t iohapuby deop into another fuch
oftle: tladed aniderneach with a naryow
el Wil The Shiplies Rill, diligontly
e’%b[ewe boothofe: lxule winged creatures
| with the'like fwiftriefs tawards evtry'
IIQ« t'of the: Cabin 5 bow the F;
indifferénily towards all Jides and bow
<Iifhe defcending Drops all fall tto:the Bot-
‘{%le sndernath. - -And if yow' thromany
“ihing” tosyour Friend, Jok need sgfe; no
“hbre force-ohe way tban another, provided
e fb'e‘ Diftarices be equal. - - And zf yonileap,
1Y gi will'teach as far one.way.as the viber.
“Bfﬂ’awag olfferved thefe particulars whilft
el htbe' Ship lies-ftill, make the Ship-vo-fail
~ thith whit Veloat:y yos pleafe, and-folong
Hogs the Nfotion is-uniform; not flattuating
d “‘dm Wiy gpd that mj, yan /]mil ot per=
o T R
a7 oo



xxxviii _ Objections againft

ceive there is any alteration in the afore-
Jaid effeéts ; neither can you from them
 conclude whether the Ship movetb or ftand-
eth Bill.  But in leaping, you fhall reach
“as far on the floor as you did before; nor
by reafon of the Ship's motion, [ball you
sake a longer Leap towards the Poop than
the Prow, notwithflanding that whilft you
‘were up in the air, the Floor under your
feet bad run the contrary way to your
Leap.  And if you caft any thing to your
companion, you need ufe no more ftrength
to make it reach bim, if be [hould be to-
- wards the Prow, and you towards the
Poop, than if you flood in a contrary po--
fiion.  The Drops fhall all fall into.the
lower Bottle,and not onte towards the Poop,
although the Ship fhall bave run many
feet, whilf? the Drop was in the air, The
Fifhes in the Water fhall have: no more
trouble in (wimming towards the forepart
of -the Tub, .than towards the hinder part,
but [hall make towards the Bait with equal
Swiftnefs, «on any fide of the Tub, And
R R T O Ia/}ly




Copermcus an[wered xxxiic

la]H] the Gnats and Flies [ball continue
their flight indifferently towards all parts,
and never be driven together towards the .
fide of the Cabin next the Prow, as if |
wearied with following the fwift motion of
the Ship, And if by burning a few
- grains of Incenfe, youmake a little Smoak,
you fhall perceive it to afcend om bigh, .
and_hang like - a Cloud, moving mdt}?—
rently this way and tbat without any in-
~ clination to one fide more than another.
The canfe of which comﬁaondence of the
Effeéts, is, that the Ship's motion is com-
~ mon to all tbmgs contained in it, and to’
the Air alfa: I mean when tf:o[e things

are [but up in the Cabin: but when they
_ are above Deck in the open Air, and not
obliged to follow the Sbtps €0 rfe diffe-
rences mare or Ids may arife among the
forenamed Effeéts.

T Bus Galileo by this one Obfer-
vation hath anfwered the moft confi- ..
derable Objedtions deduced from
Phtlofophy agam& the Motion of the

b 4 Earth



i Of the New S]ﬂerﬁe.-

Farth, And thus much {ha!l fuffice
for the Explication and Proof of the
Copernican Syfteme, éfpecially that pare
- of it relating to the Solar Syfteme..
Which things I have more largely
than ordinary infifted on, for the fa-
tisfation of many that I am fenfible
doubt of them, and particularly forhe
of my Friends (and thofe not un-
~ learned too) who may be apt to'read
.my following Book with prejudice -
wherefoever I favour the Copernican
Notions.

of tjye New Syfteme.

. Axp now] pafs from thé Second
" Syfteme to the Third, which is cals
led the New Syfteme; which extends
the Univerfe to a far more immenfe
compafs, than any of the other Sy-
ftemesdo, eventoanindefinite Space;

.and- replenifhes it with a far more -

‘grand Retinue than ever was before
alcribed unco it. - Tuis



()[ the New Syﬁeme T

Tnxs New Syﬁeme is the fame -
with-the Copernican, as to the Syfteme
of the Sun and ieS Planets; as may
~ be feen by the Scheme of it in'Fig, 3.

" But then whereas the Copernican Hy-
pothefis fuppofeth the Firmament of
the Fixt Stars to be the Bounds of
the Univerfe, and to be placed at
equal Diftance from -its Center the
Sun; the New Syfteme fuppofeth there
are many other Syftemes of Suns and
Planets, befides that in which we
. have our refidence :  namely, that
every Fixt Star is 2 Sun, and encom-

affed with a Syﬂ:cmc of Planets,
goth Primary and Sccondary, as
well as ours. -

Taess feveral Sy&emcs of the
- Fixt Stars, as they are at a great and
fufficient diftance from the Sun and
us; {o'they are imagined to he-at as
due and regular -diftancés’ from oné
anothér. By which meansit is, that
thofe multitudes-of Fixc.Stars appear

. e P T R tQ
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xlii _ 0f the New Syfteme.

to us of different Magnitudes, the
neareft to us large ; chole farther and
farther lefs and lefs.

Or thofe Syftemes of the Fixt
Stars I have given a rude reprefenta-
tion in Fig 3. together with that of
the Sun ; which may ferve to give an
unskilful Reader fome conception of
the ftate of the Univerfe, altho’there
be but little likenefs in it, for want of
room to lay out all the feveral Sy-
ftemes in due proportion; which is
neceflary to a 'true rcprefcntatxon of
the mateer. '
- Inthisg d Fig. the Fixc Stars with -
their Syﬁcmcs (reprefented by little
Circles about thofe Stars, which
Cu-clcs g fy the Orbits of ‘cheir re-.

&ive Planets) are placcd 'without
lgc limits of the Selar Syfteme, and
the Sojar Syfteme is fet in the Center
of the Uhiverfe,and figured as 2 more
- grand and magnificent thereof,

And fo 1t mayie lookc by us,

. by




of the New Syfteme. Xt

by reafon of its proximity and relati-
ontous. But whether it be really fo,
whether it be in the Center oz the
Univerfe, and whether among all
the noble Train of Fixt Stars, there
be no Syfteme exceeding ours in its
magnificent Retinue of Planets both
Primary and Secondary, and’ other
admirable Contrivances,is a difhculty
as out of the reach of our Glaffes, fo
confequently above our ability to fa-
. thom; although not at all improba-
ble. ' But be the various Syftémes of
 the Univerfé as  they will as to their
Digniy, it is fufficient that in all pro-
bability there -are inany of them,
even a5 many 4s there are Fixe Stars,
which are without ﬂu.mbcr’.‘;“ L
T ms Syfteme of the Univerfe, as
it is ‘phyfically demonftrable, 4o is
what, for the moft part, I have fol-
-lowed in the enfuing Book, but not
~ fo rigaroufly and 'oéﬂinately; as at-
- terly to exclude or oppugneanyother -
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afe cdﬂy)gkée and Tufficie by wiahie

 fofl thieiv exeuileitbe and tRSGHIENEE

if a0y Syﬂée&ﬁeﬂ To I Estivilling 10
fhew the fame in fuch S'yfﬂéfhes s“
had - occaﬁon 1o fpeak”df %Het‘ﬂ“id’
becaule I would ' norioffend aﬂd‘
confequently not bas the force of iy
arguments upon fuch R\%A&rs, as

might happen to be ‘wedded to thie’
Arifotelian Principles, or prejudiced to

- the Ptolemaick, or any other Syflente:
.not that I had my fclf any doubts
f‘about this New Syfteme, but thiskic -
“t6' be. faf the mo rational and pi—é-
bable of -any, for thefe reifons. :

- 1. Becanfé it is far the moft mag- |
nificent of any ; “and worthy' of"dn
<infinte CREATOR & ‘whiefe

-~

@Power and Wifdom as they are ‘withiche

~bourids and meafure, o' mziy in all

‘probability "exert themfélves in the
- Creatiori of many Syftemés, as well
.as one, And as Mynads of Sy‘f{etncs

-3 i arc




| . the New Syﬁem'e. o xlv

~ aremore for the Glory of GO D, and’
more demonflrate his ‘Attributes than
one, {o it is no lefs probable than pof-
fible, there may be.many befides thiis
which we have the privilege of living
~in. ~ But it is very highly probable -

~ .the matter is fo, by reafon

2. We fee it is really fo, as far as -
it is poffible it can bedifcerned by us,
at fuch.immenfe diftances as. thofe
Syftemes -of the Fixt Stars are from
us. Our Glaffes are indeed too
weak fo to reach thofe Syftemes, as
to give'us any affurance of out'fee-
ing the Planets themfelves, that en-
compafs any of ‘the Fixt Stars.” We
‘cannot fay we fee them aCually
moving round theit - refpe@ive Suns
or Stars.  Bue this we can difcern,
iz, “Fhat the Fixt Stars have‘the
- Nature of Suns, .as I have made
probable in Book 2. Chap. 4. < As
alfo that there are fomething very
like into Planets, Which fometimes
' L ‘ A
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Xl\ﬂ Tbe Aﬁﬂiors OLfenzattons -

pear and: dlfappear in thé Teg s
if’ the Fixt Starb as‘l have ibcvﬂx
inmy- dl(mﬂ'é of Nm’ Bturs; By Boo
2. .Chap. 3. o L T
- Bur befi dcswhat Ihavéﬁid ther;l
!have this-farther eo.add! fréir foriy
late obfervations I have ﬁladc ﬁq:é
. my writing.that part of sy Bowk ;
and that is; That the Galax)'
well known to be the feriile place cﬁ'
New Stars, the region in which they
'commanly appear, Iam much incli,
ned to be of opinion;_that the White-
ngfs there is not caufed by the bar¢’
Light of the great number of Fixt
Seaxs ip that place; as hath common-
ly been thoughe, bue parly by their
ht,and partly(if noe chieHy)by the
gﬂe&xons of their Planéts; which’
flop and refledt, - intermix ansd blead’
the Lxght of their refpecive Stars of.
Suns, and (o caufe that Whitenefsche
Galaxy prefentsus with; which hath’
rathet the colmu of the- Refleed
\ Light
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Lightof &%Mmmlwuhc Brima<

: ﬁyﬁgb{,ﬁfpu; Suges? gxid oo

Ocﬁm Rﬁ@@h&%remmwtseu

for this purpofe, Ifufped, becanfed
s fomsseafons ro..imagine; -that
hpRy- etk N Stars ia

',M Way, (all which I taketobe
af. Blaperary: Globes) than

ﬁY&&W y::«bq‘en takea notice ‘of,

- 3nd .thac many of -thok- prodrg;ous
) mbcr.saqf Tclcfeap’cal Stars vifible
there, are-of -the nuasbers of New
 Stars. prPla,mets, and not of Fixt Saars
- aply h’,igwgu@:;;zl have for fone’
g ut lately foom.
m,y chws of the Nem éav cht AONS
| b;gms;o difappoarin the Swaw'sNeck,
, ich gave. me. opcaﬁowl
cr pares_of thae -
35;1 gwsoﬁ -which are well e«
enjfhed ;with .a; numerous smain of

| Stars: Amaengl-which, fomo.
times methoughts morehave prefene
ted cthcm[clves thmnghm and the’

.,(; famc




xlviii  The Author’'s Obfervations
fame Glals, and fometimes [ have
mift fome I thogh I befese faw ¢
and fometimes al(o methoughes 1
. have feen them nearer toy and fonme-
vimes farther off thofe Staes that did
conftantly prefentchemielués. -  Bae
as thiefe things are to my felf novel,
and'what I confefs I have rather Suf-
icions of than Certainty, I thallre-
JEcr them-to the future Obfervatiéns of
my {elf, and others, for their Con=
firmation s 5 efpecwlly becaufe thofe
proximations and Rccc(fes of fome
ofP thelittle Stars:T fpake of, 'fuit net:
with the Obfervations of fome vcry

entineént Aftronomers. :
‘Txsase Obflervations ‘as they{

. wxll open to us 2 New, and admiga-"

ble Scene.of the HcaVcn,s (if ic be as
I imagine) fo I earneftly recomimen-
ded. the Enquiry into it to fuch as-
delight iathofe matters. For the doing -
of which, I tonceive it may be fifhe
ou:nt and the caficft courfe, to mal}:c
. the



oftbeGalm,,_ _xlix

\.EWN\.-,.

r.hc Ob ome. one p'araof
the. Nﬁlky@ﬁy as@&fomc part”of
“theSwwr s Wik Gr 2 lictle more. -
Hhan' MUWLthxn ehie-Compafs of
- theTeloféope! you make ufe of which -
Vos the Wa¢ | pra&:fed and thae
Pait of «dw aVens in which I ob-
ﬁ?med R ”the Stars that fall withe
in.chis Area; ‘ad exa@ Map muft be
‘taken of, wfuch will thew when any
ariations happen. . And for taking:
in'the larger Area of the Heavens, a
Ghaft of Gor 8. feet is Tufficién, and ’
rathter - berter for the purpofe ‘than .-
lmger Gla(fcs, which take in lefs,
aiid, are mote troublefome'in uufing,
Havine thus reprc(cnted the

Stae of the Univerfe according to'the .

New Syﬂ‘em of it, the ufual Qucl’cxoﬁ |
19,swhat is the ufe of fo many -Pla--
frefs a5.we fee-abouc the Sun, and fo' -
many -as age 1magmcd to be abour
e Fixe Stas 2 To which thc anfwer

I’LThac thcy are Worw or Placgs :

kL D of
..,! s



L~ -~ That there qre Seas
- of Habitation;. ,which is .concladed
from ;sheir .heing habitable,, and - wgll
- provided for!, Habitation, . This iis
peerty manifélt in our Solas Plagegs,
?t‘om cheir bein'é opake Bodies as
'Earth is, confilting in all probabi
. of Land and Waters, Hills and Valr
. leys,having Asmofpheresabont them,
Moons minifteting unto them, and
being enlightened, warmed and ige
- fluenced by the Sun, whofe yearly
Vifies they reccive for Seafons, and
frequent Returns for Days and Nights.
All which particulars are fally treaced
. of in the following Book, and need
not therefore to be anticipated here.
Only there is one thinﬁ, which for
want of fufficient Qbfervatians,,

~ conld notfo fully fpeak of as Iwauld;

-and that is concerniinig the Seas in the
Moon, in Book §. Ch. 4. -Noteé 1.
whofe very . exittence Mr. Hyuygens
€11) denies, faying, Marium vero fi-
- (r1) Cofmotheoros. p.-x14e 0., o
2 - R wsili-
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baitivatmem &Vw wallam r répevio; &c, ilen
iathe Mobn T find o dikencs'sf Sens,
'dltbbng% Képléridid Wbfotbers are of g
t {ions For 0. vaft: ploep
b aré. ﬂnéb?wker than she
s, and- are commonly ta- -
r;‘or"’&’ﬁ [Yand ber: the names of -
R Y *wy places - mwd with
B oty 1 find little round Cavi
s mtl‘r}%dom falling within them ;
hich cannot’-agree with the Surface of
Yobe 8éa i av alls thofe very large Fields,
Bhén carefally viewed, do ot prefent xs
'a Superficies a[togetber equal Wherb -
fspe. thefe cinmot be Seas, but are Jadb
“Places- as codfiR’ of a Yefs: bright matter
Y¥hun' that which is in the-move billy party, |
azin ‘whieh dlfo there are fome places
- Byiyhrer’ than-ethers, Thars the moft
Shgéniods “Me Elygens, who chen
-proveeds to-fhew that thire are nei-
R iveds] Clouds, Air, orVapoum :
-\ @t ¥ithiablehere dre Seas, or grest

Colle&ions, of . Waters,- and confe-
ae . ¢ 2 fequently

Lo
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1]if T7mt there. are_ Seas -

ucntly Rivéss;* Clouds, .Air and
%’ayquxéﬂesﬁc MOOImI fhall, m&kf
;ont from forne of my.owa Viewsiand
Oblervations s many-ofwhich weie
~made with Mr.. Flyygeisds own. {m% '
Glgfg befpte megnt m@lm theomgh
~which, .and,all. othes oeg Blaf
inftead of imagining the Eumas qu;s
.to-be unkke: Seas, I; bave always
thonght them to look.mare hkc,Smp,
,\“than through fhort Glafes, | ».itq
- Itis true indeed that in thﬂfﬂ’Sp@fs
,we take to be the Seas; there are fuch
Gavities as.Mr. Fuygens- {péaks of;:ar
_tather Mountains with fhaded Cayg~
ties in them, as alfo fome parts, Jafs
‘dark than others. ‘Thus in; l;he
‘Southerly parts of the. Ewnar. Euacuge
:and Mediterrapean,in the Sings Sirk !
the Egyptmn, and divers ather. Shii,
“there are feveral fuch pasts thatag-
. pear more. ' lumingus-,thag.- -athérs,
fome having the appeatanceofRocks
: aqd Iﬂands, fomc of lgrgc Shllow;,

- ‘Pasti-
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spatriculatlyleowards the Shods, sl

“efpegiatly ¥ the- Seas Bordeting'on
e Continents,  fuch 4 the  grédr -
gimmd%mﬁm? bf':'t;h:ﬁ Lynar -
Fpyprand Paleftine.” But thisis no
eoliclufivechiument of thofe pares -
2oy beingi Seut s becaufe chey may be.
‘eSeasihaving rhany Iflands and Shal-
JB9s:in whetny - But theh in other
pasts, and even infome parts of thefe:
Jafl-namedy'the Spots appear darker,

riwd with but few of thofe Eminences

. 1apHlands,” thofe. brighter: or fhallow
~porcs..: Thts the Northeely Fuxine,
sand Mediterranean, the Palus Meuotis,
gnd-gnany other, of thofe Funar Seas;
- ofewof tholeiparts that have che af-
oped Qﬁtlﬂﬂﬁds‘Pﬁ;gbﬁlbw?f@q,w be.
<diléerned. insthem, only ore here,
-g9dspocher, sthere, 'at - confiderable
iffamcesifrom-one; anothe: -
e4sAvat woiat' this very manner I doube
W0t onr, Jermqueons ‘Globe would
~#ppsar, if .yiewed ac the Moon, of
[ €3 | at



v, _Tbat sthere are Seas

at, fbmc ;‘nﬁ Catofe ™ 'WE {houl&*«
chére _perceive™ our ckE | - Ociang
wonld be ’of' 2 Qifked colows’
liké‘the darker Spots of! ithe Muoeog
~and ‘the ﬁnglc e ofk S OHzIM
and’ Afeenfion;’ and i neore nbavds
 rotis ones of Lutﬁ'ones,@amaf, M.
res, &c. to-have the faglerappento
ance that the few fcatteved: Mlandd
have inithe deeper LuniurSeast . ankd
our Shallow Seas with theit numicrond
Rocks and Iflands difperfed abeat
thém, cfpecially towatds ‘the Coneil
nehts, would: look as’ thofe in‘thie
Mbon dos 0
‘“T'mar & Reader unacqminmd .
"thh the: Geography of “¢the Moen,
may aF prehend what1 have-faid hm
“and ‘elfewhere, concemmé dhee Ms
~and Appearancesof theMOdn,'ihame
‘yeprefented them in Fig: v'ooand 4.
# TnFig. 10:the Face of the PulbModn
- s reprefénted; its bﬂg'ht ‘and dark
' "p:r:s, Awith moﬁ of theNames g;lvhn
o Them




v the Mowe: 7" v

cthem by Hevelius;whole Lunar Geo-
graghy is jufkly the moft followed. In
Eig- 12 Lhave seprefented the ap-
nice of the Mooa’s Edge on this-
£ Novsc 4i;1714. foon after the .
Quadratiwes; - for the explication of
wehat is {aid,copceraipg the Evennefs
of the Surface of the Lpnar Spots in
BLig. Ch, 4. Note 1. it may be there
bbiterved that the Surfaces of all the
. Sogs appear frait and level, ogly the
top of hete and there 2 Rock or -
Ifland prefeats it felf ar 2 fmall dis
flance. Thys the Surface of the
Hyperborean Sea he_tw,eeﬁt a pgd b ap-
poars bevel,.alchough through 2 Te-
Jefcape that Sga looks bur like 2
gpear. Lake -or Marfh. So do the
prsss i the Mediterrangan from e to 4,
. exaept . wheg they: are igterrupted by
JReocks arland,as cheyareathgandd. .
7A¢ the lat of which places, begins a
] ;étﬂgQ)QEHilLSf@FOm ng she Not-
swhem pawc-of the Mediparnipean which
ks . € 4. makes
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i 4 ®lavelity of W
-makes 2 piagty, fhew in the Titlelcapa.
AN Dp'aow dodfideribg shovhad
complifhed tthan,mﬁwn ke
ocher Planets are fot Habiation Hotr
folemn: an” Agiparhtud ssvinbcheboboy |
this fervice:- and ¢onfidérial-a
that thefe Accoritrerfienearn@lateried
their refpective. Planeesiondyy anid it
all probability are of littdé:-ok no'ufé
~ to our Earth; with great rea'mrl
therefore the Maintainbrs of the new
‘Syftemei conclude thofe Plancts, yed
all the: Planets of the Siffrand -bf thé
Fixg Stai§ alfo to be habitehle Worlds!
.- placesas accbmmoda;’e&ﬁs’rtﬂébitﬂ
‘om,fo ftogked with propérinhiabitant.
- .Bu ' row- the next Quieflichitani- -
‘monly put is what Créatirgitsd thes
- :inhabited with 2 - But-this-isa diff
- culty not'to-be refolvBd! without %,
" 'Revelation; orifar bectér Infriimentts
~ :than the World: hath ‘hichercolbéén
_ . ~agquainttd Wity - But if-the Readér
¢ it fhould -have: a mind 'to‘amnfe"hi;bl}
s T o lf

!
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fciﬁmﬁl Bodbable Glidte aBoe ihe
ﬁf tehie B¥ndds of biir So-

Hr Sﬂkhxe oh:RColinckies is pro-
N BachmwﬁE;‘ %Ql‘VégétéBlcs are’
» iwhariMikbeals ind Metals
-ate awmhﬂt Atimalslivethere,
~what Eats;! Baculties and Endow-

-diits- iibythave; Wil ‘much' More

tor thre (i puspbfes he'rriay And ai
pleafintehrereaifinbit *cﬂough’m‘thé’
groat TV Chtiftidn Pliygins's Chfp=
theores.. ‘T'6 which PYhalt xefs Hind,
Hhrhet dhimgiveéifhet Him of iy T4F
any farther trouble 7botit theflifate
tersi sk are mekily Eonjectufal.
& "FJM%Mng folsthe fake of tie!
Baskibfal! Riczdet]” given an scéatittt
offthe-thrde: Sjﬁmw'pnnc ’tbnu‘
Heied e ehe f&lbvnng gooﬂ&’
haviskyalfofob s fake of the‘BBEBts
‘ ing“v’R!éacFi:n, infiftell ‘rore 1513€L
than ordinary upén:the - twﬂ’kﬂi@
thofe 3Sry{"t:et‘ne.'s, liedle refnaifiedi’ fo
the g-an cnd to thxs 1ong Igarc-
face
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facc, but to make my Excufe (if it
ngeds any) for AMigning YE Diame.
tets and Diftances of the “Heavent
Bodies in Englifh miles, gather than
ather darger Meafuses,. which wogjd
- perhaps have come neacersthe: trugh.
But this was alfo for the fake of fuch.
as are not very converfant in
mmml Matters and Dimen xeu;s A
- who can better underftand yoy,when
o f2y, It is fo many miles; thasi
}’o many Degrees, Minutgs, of Se-
conds, or Semidiameters of; ;h; ;aa,ux;

m .oshér Planets. .

~Anp now for a2 Concluﬁ,ou, I
ﬂull inlz' mtreathall my ?cgadas (.
joyn with me in their earngft Prayer
chat as this Wark. is defigae fi’y >
good of Manhndmwhd :hg
,Conm&lon .of dnfdels, xfbrdmpmu
‘motion of the -Fear and Hongur of
GOD,and the cultivatin qurrkgh—
gan, fo it may h,avc its %éﬂ

W@erlmh.
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leth forth, or preacheth his Handya
Work, as the Hebrew Word fi ignifies -

(f)_ Pfal, 19. r, 2, 3.

()
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2 The Heavens declare
(1): that Day unto Day uttereth Speech,
~ and Night unto Night [heweth, or tells
forth, Knowledge.. Which Language
of the Heavens is fo plain, and their -
Chara&ers fo legible, that all, even
- ,the moft barbarous Nations, that
- "have no Skill either in Languages or
Letters, are able to undcréan and
tead what they proclaim.. There is
no Speech nor Language where their Voice
is not heard: their Line is gone out
- through all the Earth, and their Words to
the End of the World. o
Taar this ([))b(crvztion of the
®falmift is agreeable 'to Experience,
~is/ majr}nife&gfrom the Dc%eué’cions.
which all Nations have made
from God’s Works, particularly from
thofe of the Heavens 5 namely, thax .
- there is a G O D5 and that fuch a5

- * Ry T

(1) . fignificar aliquid werbis efferre, eord
nuntiare, ammunciure, Conrad.Kircher.Concard.
Col. 226. Vok a2, Iv is derived from 933
Goram, Ause. » s :

% o have




... thattheréisaGod. = §
have pretended to Atheifm, and have
deduced God’s Works from Chance,
Gc. are fingular-and nionftrous ini
their Opinions. Thus faith Zliant
(1), There never was any Barbayian that

* contemned the Deity, nor called in quefti-
on whether there be any Gods or no ¢ or
 shbether they take care of buman Affairs?
No Mun, ricither Indian, nor Celt, nor
Kgyprian ever entertained any fuch
Thought as Eumerus the Meffenian, oF
- Dionyfius the Phrygian, or Hippo,
or Dlagotas, or Socias or 'Epicurus.
$o one'of Plato’s Arguments for the
Proof of a2 God, is (3) The snanis
inous Confent 'Z" all, both Greeks and
Barbatians, who confefs there are Godss
ARod Plutirch (3) agreeable to what,
out Plalmift aﬂi;rrﬁs, tells us whence
they colleCted this Knowledge of a
Deity:. Men, faith he, began to acs

¢r) Devat. Bt L. 2. cap. 31

(2) De Legibus. L. 10.

€3) De Placit, Philof. k: 1, ¢. 6. .
' Ba kpow s
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Eowledgeh God; when ‘tbeyfzztb'tliqsfgfig
madritain ‘fo eveat a Harmony, and the,
Days and Nights through all the Year,
both in-Summer and Winter 'to obféivé:

~ their ftated ﬁi/ings and Settings: Ani
ro pafs over a great deal of this kind,,
that I could citefrom divers Heathen,
Authors, What, faith the' Stoick in.
ully, (1) can be fo plain and clear, as-
when we bebold:the Heavens, and view'
the Heavenly Bodies, that we {hould.
conclude there is fome Deity of a moft-
excetlent Mind, by which ‘thefe things
are governed deveueees d Prefent and Al--
- mighty God.  Which ke that doubts of, I
do not underfland, faith he, why be
Sfhould not as well doubt whether there be
a Sun or no that fhines. And then he
goes on to prove that this can be no.
idle Faflcy depending on the Caprice.

A1) Ruid enim ‘potg/ieﬂ'e tam 4p¢mc;n', tamqie
peripicuum, cum Calum [upeximus, &e. De Nat.

. of

DCOI'. L- 2 C.2¢

I DY
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* all Nations. -1 5

- of Man, buta'well grounded, firb-
-~ ftantial Opinion, ‘bearing the Teft 'of
Afgcs and confirmed by the ‘Length
of Time. For, faith he, Time wears
out the Figments of Opinions; ‘but con-’
firms the Judgments of Nature 3 or fuch*
. Notions as are’ grounded upon the

true Judgment and Nature of Things. -
For which reafan, faith he, bath among
our felves, and inother Nations, the Ve-
neration of the. Gods,- and the Sacrednefs
of Religion augment and improve every
Day more'and more. .

.. Thus ‘the Heavens declare the Glory
of God, even to the Heathen World,
fo manifeftly 4re they the Handy-"
Work of God. And ‘that they are
his Work, will appear by taking 2
View of thefe Seven Particulars. -

1. The Magnitude of the Hea-
yens, R

2. Thegreat Number of the Hea-

venly Bodies. U

3. Their Diftances.

R 4. The_i:. _



6 Divifion of the Work.

" 4. Their Motions.

5. Their Figures.

6. Their Gravity.
7. Their Light and Heat, and.
- the admirable Provifions made for
thofe Benefits, -

* BOOK




BOOK L

wmammmmmmwmmm

OF THE

MAGNITUDE
OF THE '

UNIVERS E, and the BODIES’
therein contained.

'1'7:e Anaent and Modern Reckomng:

compared

E F OR B the Inventie -
on of the Telelcope,
‘the umvcrfc was
thought to be confi-
"ned within far more
narrgw Bounds than it s fince

B 4 - . foungd



8 "The Ancient and  Book I
found to be, the fixt Starsbeing imagi-
ned to be all placed in the Starry Hea-

vens (which they called the Firma-

ment) ar equal-'Diftances from- the
- Earth (the Center) like fo many gol~
den Nails driven in the Top of fome
-arched Rocf, or other circular Con-
~ cave, encompaﬁ'mg our Eye. Thefe,
although far more narrow ‘Bounds,
and a more fcinty Reckoning than
it .{hould be, yet was fufﬁcint ‘td
~ fhew wha'was the Maker of fuch a

flupendous Arch, and fo noble a

Train as is contaxncd therein. = * ¢
- B u r according to the modern
| Rcckonmg (which js far the moft ra-
‘tional; .and grounded upon béteer
Phznomena) we {hall find this Branch
of the Creation far more magnificent,
' and worthy of its infinite € R'E Ae
T O R than thofe formcr Compu~
tations made i ity L

Axyp.




Chap: 2. Modern Reckonings. ¢

A xp how grand and magnificent -

a Structure the Heavens are, will ap- -
pear by a diltinct Confideration of
the Magnitude of the Heavenly ’Bo"-
 diesthemfelves; ‘and of the Space in .
which they are, =~ 77 - -

N O e e A N s AL A Wy
DR PR ICRURR R A S DR & R DR R D Dy o D)

Cuee IL -
ThM A G NITHDE of the
" Heayenly Bodies. - -

r LTHOWGH we are not

~ . able to give a certain Deter.
mination of the Magnitude of the
Heavenly Bodies, by reafon of their .
vaft Diftances, yet enough we know,
“and are fure of -concerning their im-
menfe Magnitudes, to convince any
One that they aretheWorks of GOD.
~ But to come to Particulars, »‘

. e s Tu‘
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T & & Mecafure by which weufu-
ally gage and compare the Heaven-
ly Bodies; is our Terraqueous Globe ; -
of whofe Dimenfions and Bulk we
‘can make a pretty good Eftimate,

having tole;all))ly goad and accurate

Obfervations leading us thereto : the
Particulars of which I have had Oc-
cafion elfewhere to fpecify (1).

Br thefe Obfervations it appeats
that thgDiameter of this our Globe
is above 79 Mundred Miles; that

. N . N
A . .

(1) Phyfico-Theok B. 2. ch. 2. In which
Place I have made ufe of Mr. Picar’s Megfure
of the Earth. But notwithftanding the Dif-
ference be but fmall, iz. alittle above 32
Miles in the whole Diameter of our Globe,
yet I fhall make ufe here of our Mr. Neraood’s
and Monf. Caffini's Meafures, becaufe they
agree to almoft a Nicery, and Mr. Coffni’s
were made (by the King’s Command) ac
greater Diftances, with the greateft A¢cura-
cy. And according to thefe Meafures, the

iamecer of the Earth is 79677 Englifh
Miles, its Surface 199444201 Miles, and itg
$olid Content 264856099000 Miles.

R £0R~




" Chap. 2.  of the Earth. - TN

confequently its Surface is a good deal
above 199 Millions of Miles, and its
folid Content or Bulk near 16
Thoufand Millions of Miles. If
therefore we- fhould go . no farther
from Home than our own Globe, 2
Mafs we here have worthy of anIn-
finite Creator, a Work proclaiming
that great Being that made je.
Buras va'&aBod as thisfeems
to be, it ismuch lefsthan mgny, yea
moft of the Heavenly Bodies that are
~ vifible to us, except two or three of
the Planets, which feem to be lefs -
than our Globe, namely Mars, whofe
Diameter isreckoned to be but 4875

~* Englifh Miles; and the Moon, whole

Diameter is but 2175 Miles ; and,
Mercury, whofe Diameter is 2748
Miles (1)} 3 bu yet thefe vaft and a-

. (1) The Dalll:nbet of Miles ;vehghl have
hers, and all alohg, afligned tothe Diameters
Ofrt;le feveral Planges are the mean Numbeis
beswaen Mr. Flamfreed's i Mr. Whife's Afro-

.o mazing



12 The Magnitude  Book I
mazing Bodies too. ‘But for the reft,’
" there isgood Reafon to imagine their”
Bulk exceeds that of our Terraque-

ous Globe. Thus the two {uperiour-
Planets by farexceed us 5 Satumn be-
ing computed at 93451 Miles in-
Diameter, and confequently ae-

1

i
- ‘ ML 4 - gL e B

worpical Leityres, and Mr. Huygens’s in his Syf.:
Satsersi. and Cofmotheor. which ™ (as Mr. Whifton.
firft fuggefted to me) feem to be neareft the -
Truch. For whereasthe Rays of Light when

intercepted by the Edge of 2 Kaife or other.
Body, are as Sir Ifaac' Newton obferves in his

Priscip. L. 1. Prop. 96) fomewhat bent, as if

aftracted from a ftraic Line by that Body ;-
and whereas Mr.Flamfteed’s Meafures were ta--
ken with a Micrometer that pinches or clafps -
‘the oppofite Edges of 3 Plangt which' would

incurvatethe Rays oneWay ; and Mr.Huygens's

were taken with the Interpofition of a thin.
tapering Plate’ covering the Planet as far as-
the extremity of its Face, which would caufe.
ah Incurvation of the Raysthe contrary way ;

thorefore Mr.Flamfieed's Meafures are as much
tao little, as Mr. Huygens’s are too large, and
confequently the Mean between them pro-

bably nearcft the Truth, : it

. 473




. Chap. 2. of the other Planets. ~ 13
. 427318300000000 Miles in its
Bulk ; and Fupiter ac 120653 Miles-
~ inDiametér,andgz001 1200000000
Miles in Bulk. But yet ‘as amazing
Maffes as thefe al are, yet theyare all
far our. done by that ftupendous

Globe of Fire, the Sur 5 which asic |

is the Fountainof Light and Heat to
all the Planets aboutit,affording them
~ by his benign Rays, and kindly. In-
_fluénce, the " great. Pleafures and
Comforts of Life ; fo doth it as far
. furpafls them in its.Bulk 5 its apparent
Diameter being computedat 822148
Englifh Miles, and jts folid Content.
at. 2909710000000000co Miles, .
fuppofing the Facg we fee of the Sun -
to be its true and real Globe, : -
. T nus flupendous are the Mag-
‘nitudes of the Globes of this our S¢-
lar Syfteme. But thefe not all, -nor
perhaps the moft confiderable Bodies -
of the Univerfe.. For the fixt Stars,.
although in Appearance but fo mas
. o 1 L ny

-
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& The Magnioude of Book T

golden or flaming Spots, yet are;
with gréat probability; fuppofed to-
be fo many Suns; furrounded with
their refpective Syflemes of - Planets;
‘as our Sunisj and no lefs in Mag-

- nitude, if not greater; (fomeof themt

at leaft) chan our Sum is, bitt only
diminifhed in Appearance by their
prodigious Diftances from us.” -

Ir now we reflect upon the pro
digious Maffes of thefe many Heas
venly Bodies-that prefent themfelves
to our View, and mtariy more I fhall
fhew are unfeerts what 2 furprizing
- Scene dothe Heavens afford us of the
great CREATOR sPowet ! 4" Frain
of fuch immenfe Bodies, that what
lefs than an Almighty “Hand could
firft fmd Maceerfisflicient for, and chert
compofe fuch Magnificent Works!
Bm yet what is thé Magnitude of alf
thefe Bodies to that immenfe Space
in which they are? Which is the
nexs-thing to be confidered. .

N
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CHAP. II.

Of the IMMEN s 17 ¥ of the Heavens.

IT is neceflary that I fhould. give
adiftinc confiderationto the im-

menfe Space poflefk by the Heavenly
Bodies, becanfe ic was. once imagi-
ned to be limited by the narrower
Boungs of the Ptalemaick Syfteme, by
that which they called the “Azaink,
the Starry Cancameration, or Firmament
of the fixt Stars, .as I have before in-
timated; but now with far greater

Probability and Reafonit is excended =

~ tq an indefinitely larger Space, a
Space fufficient, -without - all. doubt,
to contsin 2ll the noble Variery of
Syftemes therein, not only: our own
. of the Sun, buc all thafe others F

- mentionesk of the fur Starsalfor Buc

- for -
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for the better proof, and more eafy
Apprehienfion of the Magnitude of -
. this vaft expanded Space, let it be
confidered, "~~~ 7~
" 1. T = A 1 {ome, if notevery ane,.
of thofe vaft Globes of t'h?'ﬁnivei'a
. hath a Motion. This is; in {ome,
- manifeff to out Sight, and may eafi-
ly-be concluded. of:.all, from :thé.
" conftant” Similicude' and Conlent
that.the Works.of Nature have with -
one another. But in ‘what manner
thefe Motionsare performed, whether
. by the Motion ag, the Heavenly Bo~
diesround che Barth, or by the Eaith.
round its own Axis, .or any :other
way, it mattets not much’ now to °
~ enquire, L DS
2. I * is ‘manifeft that the Eaith
is fet at fuch a due Diftance from the -
Heavenly Bodies, and the Heavenly
Bodies at fuch 2 due Diftance from -
“one another, as ‘not to interfere, -
clath with, or diforder one angther,
.. o Nay-




E'}Taii ; the Heavenh oy
Nay fo greae is theit Dlﬂaﬁée, o
convenient their Sltua;uon, thac thiey -
do not fo .much as-eclipfe orie ano=
ther, except fuch Planets as are’ éald-
led:Secondary:: - -

3. Lr is farthe? mamfcﬂ alfs;-
Thzuhofc«vz& Bodies are o far ofF
as to’ appear extieamly fmall to out:
Eye, conﬁdermg thelr prodnglous
-Ma itudes..

N o-w ot the effe&mg of thxs or’
any of the other Matters, it is neccﬁ-
fary that there be a fufﬁcnent Space;
And that t}rere is {uth, atd vhat chac
Space i$, Wg may make 3 Judgment
of, by confidering Particulars accor-
dmg to the beft Obfervations Wchavc .
of thefe thmgs 4

A% b to begin ridareft Honde ; the
- deareft of the Heavenly Bodies tous

1s the Moon whofe Orb is the leaft -
.of any of chie Celeftial Globes, but
yeuthe takcs up a. Space of near 480
. © thot#

-~

ettt aa
134 :



18 Sizeof the  Book L.
- thoufand EnglifbMiles in Breadth (1)
. to perform her monthly Revolution
. in, And as for the Earth, if with
~ the Moderns, we fuppofe it, together
with it’s Satellite the Moon, to re-
“yolve round the Suri; or (which a-
~ ‘mounts to the fame thing) if the Sun"
‘revolves tound the Earth, this Mag.
nus Orbis, as it is ufually called, is'a
Space of above 540 Millions of
‘Miles Circumference (2), or 17z

L

‘(1) The: Moon’s mean Diffance from the
" Earth according to Sir Ifaac Newton's Princip, .
p- 430. is 60 + Semidiameters of the Earth, ac-.
cording to which, the Diameter of the Moon’s - -
Orbit is 479905 Englifb Miles. . .
(2) Concerning the Diftance between the
Sun and the Earth, there is a great Difagree
ment between the former and latter Afkrono-.
mers,occafion’d by theDifagreement between
their Obfervations of the Sun’s Horitomal Pa~
rallax (which is equal to the Earth’s Semidia«
meter viewed at the Sun) Zjyche makingitg
minutes, Kepler but one, Bullialdus 2 minutes, _
21 feconds, and Riccioli but 28 feconds. .Gén-
fequently the Diftances arifing from hence

3 . - Milli-




~

_!Chaf). 3. Moon’s and Earth’s ,Orb; 19
Millions of Miles Breadth. And if

tothat we add-the Incremettt caufed
by the Sweep of the Moon, or the

are lefs than thofe of the lacter Aftronomers,
he¢ very ingenious and accurate Monf, Je Ls
Hiré in'his Tabul, Affron. thinks clie Sun’s Hori~
zoneal Parallax to'be not above 6 Seconds,
and his Diftance therefore to be $4377 Semi-
diametérs of the Earth. But althou ghis Ob-
fervarions were made fince, yet I fhall make
ufe of Monf. Caffisi's Number, being deduced
from very ingenious 4nd accurate Obfervati- -
ons of the Parallax of Mars, and agreeing
nearly with the Détermination of two great
Men, Mr. Flemftecd and Mrs. Huygens, and I may
add Dr. Halley so0, who make it abput 10 or
yz000 Diametérs of the Earth. Tfl)lat great
Aftronomer affigns 2 Number between them,
- in his Les Elemens & L' Afron. §.37. That 119,
Sut’s Parallax being [uppofed to be'9 i Seconds,
gives the Diffance of the Sen from the Earth
'21600.Semidiamesers of the Earth : which are
equal to 86051398 Englifh Miles, And imagi-
ning the Magnus Orkis to be a Circle (whichis
an Eltipfis nqt much differing from a Circle) -
the double of that Number is the length of its
Diameter, viz. 172102795 Englifh Miles. -
‘Thefe Numbers are different from thofe I
_have afligned in my Phyfico-Theol. B. 1. ch. 4,
Note 5. from a Miftake ac tiik time.

C2 - Exqu--
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“Excurfion efher Orbbeyond the Mag-
.nys Orbis, we {hall have a Space yet
‘broader by near 280 thoufand Miles.
“Bur as 'vaft 2’ Space as’chis feems to
be, yet it is not fuch as to caufe ei-
.ther the Earth or Moon to clafh with
any of tlre other Celeftial Globes, as
I have faid 5 may fo far from thag
that not fo much as their Shade ap-
proaches any of them. In w'hicf\
- .eafe, whatample Orbs muft the three
‘Superior Planets have 2 whata Spacg
'is neceflary for them and their more
‘numerous Moons to perform their
tnuch larger Courfes’in 2 And accor-
.dingly .fuch Spaces they, and the reft
*of the Planets are all found to have:
‘SaturnanOrb of 16415263 86Englifb
Miles Diameter ; Fupiter an Orb of
(89{ 134000 mil.Marsof 262282910
Miles; Penus of 124487114 Miles-s
and Mercury an Ozb of 666210066

. Englifh

-

-~

/




Chhp; tZe Superiour Planets. Y
Briglifh Miles:(3) - alt of ‘them Spa-
gés o accurately laid out, and Di-
flances fo duly proportioned to theie

Revolutions. about “the -Sun, that

- abundantly manifeft infinite Wifdom;
to have been. concerned in their Ap-:
pointrhént, as I intend to fhew in
proper Plage; SR
-' B u = now after this Account of
this £ prodigious a Space as that of

- ur Solar Syftem is, what is it tothe
- pearly mfinite- Expanfym occupied by

the reft ‘of the Heavenly Bodies! Of

which we may have a faint Adums,
bration by confidering the Diftances
which, with the greateft Probability

of Obfervation and Reafon, are

affigned to the Fixt Stars. - In order

(3) Thefe Numbers are deduced from the
iftance between the Sun and Earth, afligned

in the preceeding Note, and Sir Jfaac Newton's - -
iftapces of the Planets from the Sun compu- -

 ted from thelr Pesiods in his Pringipia, L. 3,
Phanom. 4 . o

€3 w
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to the making an Eftimate of which
Matter, let it be fuppofed (which is
ufually allowed) thac-the Fixe Stars
are fo many Suns ; that they are of
- the fame, or nearly the fame Magni-
tude as our Sun is; and that the Diffe-
renceof their Magnitudes arifeth from
the Difference OF their Diftances ; if
o, then icwill follow, That the fixt
- Stars are each of them as much far-
ther from us than the Sun, as their
apparent Diameters are lefs than tha¢
of the Sun (4). And forafmuch as few
ofthem appearotherwife than asPoints
even through our beft Telefcopes,
therefore how prodigioufly farther
- euft they needs be from us than the
- Sun is, to caufe their Appearance to
be fo very much lefs than the Sun 2
For an Example, let us take one of
the fixe Stars fuppofed to be neareft

" ~(4) Compare the fagacious Dr. David
Gregory's Demonftration of this in his Aftron.
L.3. Prop. 56, 60, and 61. :
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tous,as being thebrighteft and largeft,
namely Syrius. Now this, by accu~" -
rate Obfervations (5) hath been found
to be in Appearance 27664 times lefs
than the Sun ; and confequently, by
the foregoing Rule, it is fo many times
farther off than the Sun is, which will
amount to above 2 Millions of Mil»
lions of Englifb Miles. And if fo,
what an immenfurable Space is the
Firmament, wherein a great Number
of Stars leffer and lcﬂ'crt,h a?d' confee
quently (according to the foregoin
guppoi}.:tion) farthgcr and fartlfcgrolg,.
are feen with our naked Eye, and
many more difcovered with our Glaf-
fes, and flill many more and more -
with better Glafles (6), and in all

(5) See Mr. Hupgens in Cofmotheor. p. 137,
(6) In viewing che Planers with my longer
Glafles, efpecially the Planets of a weaker
- Light, it ofcen falls out that divers of the Fixg
Stars, and fome of them very {mall, prefent

C4 proe
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probability many others that cfcap};

- the Reagh of our ytmoft Art to defy

. gty ; which may confequently be as

far diftant from thofe we fee, 3s thofg

s from us, K

Laaas P op— Py annd

“themfelves at the fame time within the Glafs,
potwithftanding its Ares is not fufficient to
contain both Fupiser and his moft diftant Sa-
$ellites. By whicl yieans ivis fometimes diffi~
cule to diftinguifh between thofeFixt Starsand /
}he‘ Satellites. of the Planets, Thys'I have
ometimes been ready to fancy thatTfaw oné
br more Satellives near Mars,” uritill by fiuture
Obferyations I perceived they-ware only fomeg
of the Telefcopick fixc Stars lying in the Way -
of "Mars. S0 about Saturs, I have only dif!
eerfied the {Likenefs of ‘thany. $atellites, -but
J am not fure | ever faw above three, From
whence it is manifelt,” that in all Pdres of the
Heavens there aré ‘marly Stars which prefent
themfelvés'to ogr Eye through our long Glafy
fes, that are otherwife invifible to us. -

U
et
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'Pra&wal Dedu&wns from, and Refle-
Eions upon the M AeNITUD EOf
 the Heavens.

H A VIN G fet forth the prodi-
| gious Magnitude of the Hea-
vcnly Space, and of the Bodic’ there-
in contained, before we proceed far-
ther, let us paufe a little to confider
what Influence thefe Thmgs ought
to have upon us.

A~ p ‘in’ fhort whe can behold
 the Regions above, and confider the
Things therein contained, and ac the
fame time not own thcm to declare
the Glory of God 2 Who can view that
immenfurable Firmament in which,
thofe Bodiés ‘are, and not acknow-
-lcdgc his Handy-\Work We admire,

) .as
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as juftly we may, . the vaft Bulk of
this our own Globe; but when we
- confider how much it is furpaffed by
- moft of the Héavenly Bodies, what
a Point it degeneratesinto, and how
lictle more even it, and what we call
its Great Orb rogetheralfo, are, when

feen from the Heavens, this gives
us a juft and noble Idea of the Infi-

nite Creator’s Works, fuch asis wor- -

thy of God, and fuch as may make
us {light, not overvalue this little
Heap on which we dwell, and caufe
our Thoughts -and -Defires to foar
among the Heavenly Glories. But
- for an"\AYplication of thefe Confide-
~ . rations, let ushear Seneca’s Refleti-
onsupon the Matter (7), who onthis
Account recommends Virtue, not
purely becaufe it is a noble thing in its
own Nature, and a great Bleffing to be
free from Evil, but alfo becaufe st enlar~

——

. Ko Nat. Quatt. L. 1. Prafat. .
' geth
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geth the Mind, and prepares it for the

 Knowledge of Heavenly things, and
nfakes it fit to affociate mith God (8).—

, {aith he, the Mind bath the con-

| Jummate and full goodof eur buman State, -

when baving conquered all Evil, it foars
aloft, “and . vangm'ng among the Stars
above, it is able to deride the flately

Struétures of the Wealthy, and all their
" Riches. — o — Neither, {aith he, can
it contemn the Porches and Roofs fhining
with Ivory, the clipd Groves, and the
Pleafant Streams conveyed to their Houfes,

until it bath wandered throughout the.
whole World, and from above looking -

down upon this little Globe, covered in 4

reat meafure by the Sea, and, where nat
fo, flovenly, and cither burnt up in one
part, or froxen inthe other, it then [4ith
to it felf, Is this that little Point thay is

- divided among fo many Nations by Fire

(8) Lui inconforsium D E I wenigt, -

and °

-+
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gird Supord 2 OF hoiw vidicsilous - are tbc
Bounds of - Martals;. when this River
divides this Natmn, that Mountam
boundeth arother, *and that Defart
another? For as for this World; faith
he, It is bt a ‘Pomt in which-ye [ail,
#n which ye war, in which ye_difpofe of
Kingdonis. But above, are vift -Spa-
ces, mto'the Poffeffion whereof the: Mind,
#5 admittéd, on Condition it bath brought
biit little of the Body along with it, thak
it bath cleanfed itfelf from every. ﬁltb)g
thing, - and being difengagéd from the
World hath made itfelf tlluﬂrtom by be-
ing expeditions and light, -and content
with little things.. - When fuch a Mind,
faith tie; bath touched thofe Celeftial Re-'
gions, it is then nowrifbed and grows ;
and, as if delivered from -its Bonds, it
veturns ta its ortgm;d State.”  And this
Argument it hath of its Divinity, ‘that-it
 delights in divine Matters, and is con=
ver[ant w:tb them, not as tbmgs frrange,
fut its qwn. Tbere it fecurely behob
the
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',tbe rifing and fetting Stars, tbezr dqﬂa
Azent: Courfes, &c. There " this cirious
Spe&ator difcuffes ever_y thmg, amf
earches out--every ~thing

"deed whag Jhould it do‘but [J @xto tbo]e
Matters,” fince be’ knows they belong to
‘bszeTf ~Then - be- contemns tbe narroip
fBounds of bis Habitation in this World,
— — And bere at laft be learns what
bg hath long enquzrea‘ after : there ke k-v
s to. know, God (9)

(9) Iie ineipit D‘E'(—J'-"M'mw_lé.; -

i
= .. RS
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Heavenly Bodies:
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CHAP. L

4 Genera.lV'ew of the N MMQERS
- of the Heavenly Bodies.

BAVING in the pre=
ceding Book given 2
Demonftration of God

‘ from the Magnitude of the
- Heavenly Bodies, I fhalldo the fame
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in this from their Number ; 2 Numn-
ber fo great, - that we cannot view
and confider them without Aftonifh-
ment, Were there no more of them
than the Sun, and the Planets {both
Primary and Secondary) fuppofed to
move about him, there would be 2
Number fufficient to manifeft an
Almighty andWife CREATOR: But

"+ when we view the Heavens, and fee

ourfelves furrounded with {o prodi-
gious a Number of illuftrious Bodies,
of various Magnitudes; when we
' io to other Parts of this our Globe,
om the Northern, fuppofe to the
Southern Pole, apd there difcover a
great Multitude of other Stars, thac
were never féen in our Hemifphere
. when we perceive the Heavens thick
befet with them in-every Place ; and
when (as I already hinted) we view
the Heavens with-our Glafles,  and =
- difcover many more than' our naked
. Eyecould reach ; and when we again
View
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view them with better and better In<
ftruments, and. fill difcover more
and more of thofe Starry Globes
when patticularly ‘we furvey what
they call the Milky-Way, .and fee
the prodigious Number, I.may al.
rt}o'ff fay Clufters, of Stars, that fill
that Region of the Heavens,and caufe
thae remarkable-whitenefs tf‘lci:e,: Hay;
when we fee fuch prodigious Num..
bers of thofe Heavenly Bodies, which,
no art of man cap number; and.
when we farther confider; that in all
probability, we do.rfot fec the halfy
nay perchance nat. -the thoufandch
Part of what the Heavens do cons
- tain as we cannot butbe fruck with,
Amazement at fuich 2 multitude . of
G OD’s glorious Works,. fowe can..
not but own the great CREATO R,
in thém,; - and we are worfe than
- Men, it we do not give him. his,

duc Praifes; . e
| €HAP
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' CHAP. I

That the Fixt Stars are Suns encompafe
Jed with Syftemes of Planets.

“A LTHOUGH the Number.
of the Erratick and Fixt Hea-
venly Bodies we fee, are fufficient to-
fet forth the Exiftence and Praifes of -
their great CR EATOR, yet there
is one thing miore that [ cannot eafi-
ly pals over ' (though ‘it hath only
high Probabilities for it) becaufe it
givesus a far more noble and agreea-
ble Idea of the Creation, than the
World was ever, thar we know of,
acquainted with before ; and that is,
That the beft and moft leamed mo-
dern Aftronomers do generally fup-
. pofe the grear multitude of Fixe Stars -
“we fee, .or imagine to be in the Uni--
3 - D - verk,
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“Werle, to be fo many Suns, and each .
of them encompafled with.a Syfteme .
of Planetslike our Sun. o

AN thag the Fixt Stars are Suns,
or of much the fame Nature as our
Sun, - thete is great Reafon to con~
clude, ’ - .
+. 1. BEcause they are Bodies no
lefs immentfe (as I have faid) than che
Sun, but only ‘diminifhed, " in ap-
peararice, by their prodigions diftan-
ces from us. .

- 2. Because they fhine by their
own native Light, not by any bor--

" rowed from the Sun.  For fo.great =
are their diftances from the Sun, and
from us alfo, that it is not pod‘iblc "y
their Light fhould be received from

~ the Sun, and refle¢ted to us, as'that

of the Moon and other Planets is.

And withal, fo brisk and wvivid is

“their Light, and fo very fmall their

apparent Diameters, when divefted

- of thgir glaring Rays,  and made to
T have
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have their true appearance through
our Telefcopes, that ho queftion is:
to be made, but that they fhine by
their own innmate Light, as our Sun
doth. L o a
 Anp if the Fixt Stars ate fo ma-
hy Suns, certainly they minifter to
fome gratid Ufes in the Univerfe, far
above what hath ufually been attri-
buted unto them. And what more
probable Ules,” than to perform the
Office of fo many Suns 2. that is, to
enlighten and warm as many Syftemes*
of Planets ; after the mandier as our
Sun doth the Erraticks encompafling -

- jt. And thac this is the Ufe and

Office of the Fixt Stars is probable,

1. Becausg thisis 2 far more -
probable and fuitable ufe for fo-ma- ,
ny Suns, o many glorious Bqdiesy
than to fay they were made only to
enlighten ‘and influence our lefler, " .-
_ and I may fay inferior, Globe ; which: . -
another Moon or two, of enc or:*: .
3 R * I T two
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two of thofe very Suns fet nearer to
us, would have better done, than
“all the whole train of Heavenly Bo-
dies now doth. But inftead of this,
~ many of them, nay perhaps the
greateft number of them are at fuch
‘immenfe diffances (as fhall be fhewn
under the next Head) that they are
out of the reach of our naked eye.
" In which cafe, what ufe, js it likely
fuch great numbers of fuchimmenfe,
unfeen, far diftant Bodies can be to
_our World, when there are fo many
“already of divers Magnitudes of thofe
that fall under View, that (befides
other much greater Ufes they may do
in the Univerfe) do minifter to our
comforthere upon Earthin fupplying
‘the Abfence of the Sun and Moon by
Wighe. - ~
« 2, Frowx the Parity, and con-
_ftant Uniformity. obfervable in all
God’s Works, we have great Rea-
fon to conclude that every Fixt Stag
S T hat
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hath a Syfteme of Planets; as well a$
the Sun. For it is certain that the
Sun -is a Fixt Star to the Fixt Stars,
as they are to the Sun. And in this -
cafe, if (‘as the juftly renowned
- Mr. Ghriftian Huygens argues) (1) we,
Jhould imagine onr- felvesto be placed

* fomewhere in the Heavinly Regions, as-

far from the Sun as from the. Fixt Stars,,
we [hould then perceive no difference be-
tween the one or‘the other. * For it wonld
be very unlikely that we [hould fee any of.
the Solar Planets, either by reafon of the .
- diminifhing of their light, or becaufe
their Orbs woald fink into the fame lucid
Qoint with that of the Sun. Being then
Jo placed, we [bould imagine all thefe
Stars.{ both Sun and Fixe Stars] to-be
“much of the fame Nature and Kind 5 and
from:aview of any one of them nearer to
s than the reft, we fhould make our:
 Judgment of themall, - And now being;

(1) Cofmotheoros, p. xjj_. L
a4 . coe “ : .
D; faith
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" faith he, by the.favour of God, admite

ted fo near one of them, namely the Sun,
as to fee fix leffer Globes revolving round
abost bim, ‘and ather Secondary ones re-
Volving round fome of them 1. why onght
we not to bave the [ame judgment of the

reft of thofe Suns, as o this; and think -

it.altogether probable that this is not the
only Star of all the number that is encqin-
paffed with fuch a train, or in any ref~
peét excels the reft 2 Neitber alfa- that

this Star alone revolves round .its own

Axis; but rather that all the reft have

fomewhat of the [ame kind glfo. And

fo that learned Perfon goes on in the
further purfuic of his ingenious Argus
ment. ' I b

the Univerfe is far

becoming the infinite: CREATOR,
than apy other of t§e narrower
S Sehemesy

3: BEs1DEs thofe flrong probabie
- lidies, we have this farther to recome_
.. mend thofe imaginations to'us, That
" gy account ol?, ‘
- yigre ‘magnificent, worthy of, and:

. .
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Scheines.  For here we have the

Wortks of the Creation, not confined
to the'more {canty limits of the Orb,

* or Arch of the Fixt Stars, or even the

larber Space of the Primum Mobile,
which theAncients fanciedwere the ut-
moft Bounds of the Univerfe,but they
are extended to'a far larger, as well
as'more probable, even an indefinite,
“ Space; as was fer forth in the firft
Book. Alfo in this Profpe& of the
Creation, as the Earth is difcarded
from being- the Center of the Uni-
verfe, fo neither do we make the
Ules and Offces of all the glorious - -
Bodies ofthe Univerfe to center there-.
in, nay in Man alone, according to
the old vulgar Opinion, that «ll things
were'made for Man (2). But in this
our Scheme we have a far more ex-
tenfivé, grand, and nable View of

(2) S¢e PhyfivoTheoh, B. 2. 6. No3,
f D4 God’s
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 God’s Works :“a far greater number
of them ; not thofe alone that for-
mer Ages faw, but multitudes of
others that the Telefcope hath dif-
covered fince; and all chefe far more
orderly placed throughout the Hea- -
vens, and at due‘ranf more agreeable
diftances, and made to ferve to much
more noble and proper ends: for
here we have nat onég fteme of Sun
and Planets alone, and)f oae only ha-
bitable Globe, but myriads of*Sy-
- ftemes, and more of habitable Worlds
(3), and fome even in our own So-
lar Syfteme, as well as thofe of the
Fixt Stars. And confequently if in
the Sun and its Planets, . altho’ view=
ed only here upon the Earth at 2
great Diftance, we find enough to
entertain our Eyg, to captivate our
llndefftanding,' to excite our Admie

P

o

T (3) See the Preface.

.

ratiop
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tation and Praifes of the infinite

. CREATOR and Contriver of -

~ them; what an Augmentation of
thefe Glories {hall we find in great.
multitudes of them ! in all thofe Sy-
ftemes of the Fixt Stars throughout
the Univerfe, thac [ have fpoken of,
and fhall have occafion to mention

pain in' the next Chapeer. -

. Cmap M.
OfNEW Stars.

ESIDES the Planets of our

Solar Syfteme, and the wone °

derful number of Fixt Stars, there -

are fome others, which are called

 New Stars, which fomctfm_cs appear

and difappear in divers Parts of_P the -

~ Heavens, and will deferve a place
here, .

. 50'5
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. Some of thefe New Stars have
been taken notice of 4s early as Hip-
. parchus’s time, who feeing fuch a Star,
and doubting whether it often b;zfpened,
" and whether the Stars we take to be Fixt
were o or no 5 he therefote (a5 Pliny
tells us) (1) fet upon nuntbéring the
Stars for pofterity ; & diffeult Task, he
faith, even'for a God: andby proper In-
Sruments be marfhalled them in fuch or-
der, that their Places and Magnitudes
might be kuown: by which- means it
might be eafily found, not only whether
they -decayed and perifked, or were again -
renewed 5 but alfo whether any of them
changed their places, or had any Motion, -
., 48 alfo whether they inicreafed or decreafed.
Thus Pliy. R
Sence which time many ‘athet
- fuch New Stars have beeii t2ken No;
tice.of by others, " Topals by the

-

T ) s e
(1) Plin. Nat. Hift. L. 2.6.260 . -
K | New
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New Stars in Hadrian's, Valentinian’s,
Fonorius’s and Otto’s times, and name
only fuch as have been more lately
taken ndtice of by men of good
Judgmeént-in thefe matters; fuch were
thol¢’New Stars obferv'd by Tycho -
Brabe, David Fabricius, Fanfon, Bayer, -
Kepler,~Barius, * Byrgius, Holwarda,
Hevelius, : Montanari, Bullialdys; Caffi-
ni, our Mr. Flamfteed, and fome o-
thers (2); to which may be'addeda.
New Star that appears at this . very’
time I am writing, "in the Néck of
the Swan 5 the fame in all probabitity
thac hath been feen before. by.

por— e

('z’)ffor a Catalogue of shefe and other .
New Stass, the Conttellations in which they -
appedred, and other matgss relating tq them,,
¥ hall refer o Riccioli's Almegeft. Lib. 8. fed,
2. Gap, L. Hewvelii Prodrom. in hys Defcriprion,
of the Comet in 166¢. pe 433. the  Appemdin -
t0 Mexcator’s Affron. and My, Lowthorp's Abridg.
VYol x. pagr. - IR

Mr,
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Mr. Kirch (3) in 1687, and 16838,
and perhaps by Baser long before, as
alfo Hevelius and others. .
O'¥ thefe New Stars, there is rea-
{on to imagine there may be many,
by reafon they are not confined to.
any one part of the Heavens, but-ap-
pear and difappearin divers Conftel-
lations, and divers parts of thofe
Conttellations, as in Caffiopeia, . the
Swan, the Great Bear, Andromeda, Eri-
danus, the Whale, the Ship, and divers
other parts of the Heavens. -

m———

(3) In the Mifccllanca Berolinenfia, p. 210.
Mr. Kirch Taith, he, for fome time, foughe -
- this Star in vain, but a¢ lalt on % 4ug. 168,
he found it with the help of an 8 Foot Tube,
_ but very fmall, but that it grew bigger and .-
~ bigger; fo'as on O&.23. to be feen with'the

naked Eye, until having arrived to ks great-
oft Magnitude, it-again became lefs and lefs,
and at laft iavifible evenin a Telefcope: By
_frequent Obfervacions he difcovered its Mo-
tion to be very regular,-and its Period t6 be
404 days. ' SRR

~ ' . W“‘.r
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- WH a1 thefe New Stars are, is hard
to determine: Meteors they canmnot -

~ be, becaufe they are of a long con-
tinuance, and much too far off, for
Bodies that emit fo ljttle light as Me-
teors do, to be feen by us. Andas
for other. Opinions about them, they
are too many, and too frivolous
(fome of them) tobenamed (4), ex-
«cept one or two of the moft probable.
Among which, one is of {fome that
think they may be fuch Stars as have
~one fide garker than the other (as one
. of Saturn’s Satellites is fuppofed to
have) and fo appear only when the
bright fide is turned towards us,and
-difappear as the darker takes place.
Some think they may be Fixt Stars .
thatexpire in Light and Vapours (5),

(4) If the Reader hath a mind to fée a va-

riery 6f ‘thefe Qpinions, he may find them

largely enough handled in Riccioli's Almagefs,
‘wbi fuprs C..17. T : '

_(s) Thisis what Sir Jfeac Newsos furmifes

. in his Princip. L. 3. Prop, 42.

~and
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and aré again rekindled, and recruit-
ed by-the Accefs of Comiets.” Qthers
take them to be Comets themfelves, |
But if I may be adniteéd to fpeak my
own opinion, I rather take them to
be Erraticks of forie kind or other,
and that for thefe Reafons¢
1. Frowm fome of them feetning
to change their Places, and appear-
ing fometimes farcher off; and forea
times nearer unto other Stars¢ as I
have faid in the Preface, pag. 48.
2. Frowm that Increafe and Des
creafe of their Light and Magnitudes
. which s conftantly obferved in them:
- they being at firft obfcure, and hard-
ly difcernable, but by degrees grows ™
| in‘g brighter and brighter, till fome
_of them equal the light of Penus
and others the light of the Fixt Stars,
of the Firft, Second, and Third Mags
nitudes : and thert again as graduh%—
ly grow lefs and le¢fs till chey uccerly
difappear, o |
- . 3 Frow
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3. Fr o M their Periodical motion,

‘'and return after a certain time. This

indeed hath not been fo: carefully
and judicioufly taken notice of as it
deferves, or fo as to bring their Pe-
riods under certain determinations 5
but yet in fome of Heveliss’s and
Caffins’s obfervations, it hath been
difcovered that fome of the fame
Stars have returried, . as particularly
that in, the Whale's Neck, and thac

~ which now appears in the Swan’s

- Neck, which, as I juft before in Note
- 3.faid, hath a Period of 404 , days,

according to Mr. Kirch's obferva=

tions. ,

- Turse ate -my reafons for (uf-
pecing thofe New Stars to be Erra-
‘ticks, rather than Fixt Stars either re~
cruited,” or having dark and light
fides.

Bur. the grand difficulty is; what

_ kind of Erraticks they are, whether
Wandering Suns, or Planets (like ours%

' : or -

| I
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of other Syftemes 2 Thatthey fhould

be Wandering Suns, is fomewhat odd

to affert : and of what ufe they

fhould be, is hard to imagine, fince

there is nothing of this kind ‘in the
Univerfe, that we know of, that may
affift our imaginatien. o
. Axbp as to the lacter opinion, I

confefs I have been much enclined
to fufpect that they might be Planets
revolving round fuch Suns as caft
a'much fiercer, and more vigorous
Light than our Sun doth; and that
thefe their Planets might be more
- denle than ours, and have Surfaces
- more ftrongly reflecting light, . and
pethaps be much larger too. - Bue
notwithftanding that Planetary Refle-
&ted Light may be fent to very great

diftances by thefe means, .yet with~-

out extravagant Suppofitions of.this
nature, it may be doubted whether
it would reach us, fo far off. as the
" Fixt Stars are. . And befides this,

: another
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anether doubt is, That altho™ there .
are divers Starsnear thofe New Stars,
of greater Magnitddes than any of
the New Stars are, which I ever yet
have had the fortune to fee, yet I
_can fcarce think them big enough,
to conclude them to be the Suns a- "
bout which thofe New Stars (if Pla~
nets) move. And thercfore bcir;g
uncertain what to determine in fo

intricate 2 matrer, I fhall leave itto

future better Obfervations (which
the late long dark Weather hath hin-
dered meinthe profecution of) which
I hope may afford us fo goed light,
as may lead us into 2 much greater
knowledge of thofe rare Phznomena.
B ut whatever thofe New Stars
are, they are a farther Demonftra-
tion of GOD’s Power and Glory:
and that there are many more of the
grand Works of the Creation than
what our Eyes behold at all, or that
we have only now and then a glimpftg
. of.
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of. But if (as to me it feems very
- probable) .they are Planets of other
Syftemes, fome of thofe Erraticks re-
volving round fome of the Fixt Stars,
then do they lay open a flill more
glorious Scene of G O D’s Works,
and give us fuch a reprefentation of
- the ftate of the Univerfe, that the
World never dreamt of before, and
that even Angels themfelves may be
amazed at the fight of. |

- BOOK
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. venly Bodies, that i

is fuch as makes thofe

vaft Bodies, the Fixe

Stars (no lefs in all probability, asI
" E2 faxd-
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faid, than the Sun it felf) to degene-
raté into To many Points, yea to ef-
cape our eye; nay more than this,
that it caufeth even our own Great Orb

which our Earth defcribes about the . -

Sun, to fink into almoft a Point, or
at leaft a Circle of but a few Seconds
- Diameter. I {hall therefore fay no
more on that matter. But that which
I fhall {peak of in this Book, is the
due proportion of .the Diftances of
the Heavenly Bodies, that they are
not fet at random, like 2 Work of
Chance, but placed regularly and in
due order, according to the beft me-
thods of Proportion and Contrivance.
Which will be manifeft from the fol-
lowing Chapters, which will fhew
that the Diftance is fuch, that none
- of thé Globes interfere with one ano-
ther : but inftead of that, are in due
and the moft nice, commodious Pro-
portioa. : e
o , . CHAP,
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CHAP. IL

That none of the GLOBES of the
Univerfe interfere.’ ‘

. “A D the Univérfe: been the
Work of Chance, or any
thing but a2 wife Architect, there
would have been a great many blune
ders and inconveniencies in the Situa-
tion of fuch a prodigious number of
immenfe Globes as the Lniverfe doth
contain. Some would have been too
near, fome too far off, fome would
have met with, kpock'd and ftop’d
one the other, and fome would have
fo interfered 2s to have incommo-
ded the other fome way or other.
.But inftead of .this, every Globe
throughout the whole Creation is,
as far as it is poffible for us to obferve,
| E3 - fer
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fet at fuch a due Diftance, as not on-
ly to -avoid all violent Concourfes,
. but alfo fo as not to eclipfe or {hade
one the other, wherever it may be
prejudicial, or indeed not ufeful and
convenient, or fo as to hinder one
anothers kindly Influences, or to pre-
judice one another by noxious ones,
This is very rhanifeft in our own Sy-
fteme of the Sun; and becaufe we fee
it not otherwife, we may conclude it
"to be fo in all; unlefs we fhould
make fome exception for what is fuf-
peded (and indeed only fufpected)
of Comets, which in thejr approaches
towards the Earth, are imagined to
caufe Difeafes, Famines, and other
fuch like Judgments of God. But
- this is only Surmife, and what befals
~ the world at other times without the
vifible approach of any Comet. But
~ however, fuppofing that as Comets
move in’ Ouis very different from
thofe of the other Heavenly Bodic‘g,
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fo their Effects and Influences may
be as different; yet this may be, and
no doubt is (becaufe it'may be pro~
'ved) with the concurrence, and by -
the appointmént of the Divine Pro-
vidence ; who, as Governour of
“the World, might make fuch noxi-
ous Globes for the Executioners of

. his Juftice, to affright and chaftize

finful men at their approaches to the
Earth, (and as fome have imagined)
to be the place of their Habitation
.and Torment after death, But fuppo-
fing it to-be fo, yet herein is 2 kind
Providence manifefted, That their
Returns to the earth are but feldom,
and their Stays fhort, and that they
take up many years in paffing che reft
of their Orbs.

' A~ p now whether we confider
“the due Siuation of the greateft pate
of the Heavenly Bodies, whereby
ncither they, nor their influences do -
interfere 5 or the more unufual Pofi~

E. tion



56 - Due Diftance of Book Ik,

tion and Motion of Comets, flill i
appears that a'wile and careful Ar-
chite& was the Contriver and Orde-
rer of it all: efpecially if we joyn-
what follows in the next Chapter.’

. CHAP.IL
Of the niece ?ropoftion; of the Diftances
' of the Heavenly Bodies. |

[ S itis one great demonftration

of the ingenuity and skill of
an Architect to give due Proportions
to his Work; fo we find this to be
abundantly manifeft in all the Bodies
of the Univerfe that fall under our
cognizance : .among which we may -
difcern a curious Order, " and that
due and nice Proportions are ftrictly
obferved in their Situation,

How.

‘
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> How the Fixt -Stars are ficuated
in refpeét to 'one another, is impoﬁi-
ble for us to determine at fuch pro-
digious Diftances as they are flr)om
us; but they look to us, who can
“have no regular profpe of their po-
fitions, " as if placed without any Or-
der: like as.we fhould judge of an
Army of drder}z,' well difciplined -
Soldiers, " at a diftance, which would
.appear to us in a-confuled manner,
until we came.near and had a regu-
+lar, prolpe@ of ‘them, “which. we
{hould then find to ftand well in rank
and file.  So doubtlefs, if we'could
~ have an advantagious profpeét of the
"Fixt Stars, we fhould find them ve-
ry commodioufly 'and well fct in the
Firmament in regard of one .éf}ib'fhc'r.
And this we- hive great yealon to .
‘conclude from the Rules of ‘Parity,
from that conftsnt ‘Harmony, and
Similitude- obfervable amonifé.ll,- the

works of the Creation, which fall
S der
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. under our cognizance: particularly
this is evident in this Region of the
Univerfe, to which we belong, and
which we have a better Profpeét of,
- and can furvey with our Inftruments,
I mean the Syfteme of the Sun. . In
this we find every Body placed in
good order; and at due diftance ac-
cording even to the niceft Rules of -
Proportion. : ‘
'For the evi&tion of this marter,
- Iet us (according to the moft received -
and rational Hypothefis) fuppofe the
Sun placed in the Center, to influ- -
ence all his Planets with Light and -
Heat. Then follow the feveral Pla-
nets, furrounding him, not one here,
and another there, at all adventures,
in 2 rude manner, like 2 Wark of
'Chance, but at due Diftances. from
the Sun; at proper Diftances from
one another; and in fuch well ad-
jufted proportion of their Velocities
and Gravities, as makes the Squaréz
| )
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of their Revolutions in proportion .
to the Cubes of their Diftances. And
this is what is difcernable 'in the
whole Solar Syfteme, not only in
the Primary Planets that revolve
round the Sun, but in the Seconda--
ry Planets alfo that revolve round
them. Thus it manifeftly is in the
' Five Moons that accompany 8aturn,
and the Four accompanying Fupiter. .
And if the great CREATOR and
Contriver of the Univerfe hath thug
wifely modelled, and cautioully me- -
thodized-this part, this Syfteme of -
it wheie we live, 'and behold the
thing, 'no great doubt can be made’
but_that he-hath done the fame in the
other Syftemes thereof alfo; thae
cvery Syfteme is fet at 3’ due-Diftance
from one the other; and every Body
in cach. Syfteme atits due -Diftance
alfo from their Sun, or Fixt Star.
ANp now who can refleét upon
thefe things, and not perceive ar:id
. hd ' : 'a -



6o ' Cicero’s Conclufion. Book III,

admire the hand that a&eth in them,
the Contrivance and Power of an in-
finite Workman! For where we have
fuch manifeft ftrokes of wife order,
counfel, and management,of the ob~
fervance of Mathematical Proporti-
ons, can we conclude there was any
thing lefs than Reafon, Judgment,
and Mathematital Skill in the cafe 2
or that this could be effeted by any
other Power, but that of an Intelli-
gent Being, who had Wifdom and
Power fufﬁcient for fuch a Work: ac-
cording ta the re2foning of the Sroick .
in. Cicers, who pleads thus (1): If
thou fhouldft fee a large and fair Eloufe,

ou couldft mot be brought to imagine
that Foufe. was built by the Mice and
Weefles,” although thou fhouldft nat fee
the Mafter thereof : fo (faith he) wouldf
thow not think, thy felf very plainly to play

( () Cic.ﬂe Nat. Deor. L 2.66

the
AN
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the fool, - if thou fbouldft imagine fo or-
| derlyfa frame of ftll)ye World, ?} gr[eat a4
variety and beauty of - Heavenly things,
fo prodigious a quantity and magnitude
of Sea and Land, to be thy Houfe, thy
Workmanfbip, and not that of the immor-
tal Gods! And fo when we feefuch
good order, fuch due pro‘Portions in
~ this Region of the Univerfe,and have
- good reafon to conclude the fame
 may be throughout the whole, can
we, without great violence to Rea-
fon, imagine this to be any other
than the Work of GO D2 '

- e e e
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OF THE
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CHAP. I

That the bare MO'T TON. of the Fleavens
and Eartb ares ﬂemonﬂratton of God.

{ treating concerning
the Motion of the Hez-
venly Bodies, it will
be neceflary to takein
that of the Earth too,

it
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it being not eafy to fpeak of one with~ -
out the other. And here there are -
two things that are manifeft Demon-
ftrations of the prefence and manage-
~ ment of GOD, namely, That fuch
Bodies fhould move at all:" and that
their Motion is fo regulas: .
- 1. Trar all thofe vaft Globes
of the Univerfe {hould have a Moti-
on, muft of neceffity be from fome
Being that had Power enough to put
them in motion.  For as Laélantius
. well argues, (1) There is indeed 4. pow-
“erinthe Stars (and the like may be faid
of the reft of the Globes) of pe;forming
their Motions, but that is the Power of
God who made and- governs all things,
not of the Stars themfelves that are mo-
ved. For it is impoffible for fuch
‘Kfelefs, dull, unweildy Bodies to
‘move themfelves, but what Motion

(1) Ladant, L. 2. G §. ' :
| o they

—



-64. ‘ Mon'o]‘tb?@a?em BOW
cheyuhiive; rthey waul #eceive Ffrom
fom ,elre?éaememm chk
"MNow: ﬂ.'hlSI“ fome will (ay fzy*be
effected by the. Portices? furrou
the.Sun,- che Earth, blothy Py ‘im&q
ry *Movcr (2); ‘orfreri-n Wedlorl
_ Powes, ' or Emanidtjohs"8€ theSuh, |
(3); orother the hke*l‘ﬁ{ﬁa W
vers.cauiying abonr "aﬁd 5&' .
fuch Bodies as move about e |
allowing that it is poffible. it mj
. befo, . yet ftill we muft recur'to-fo
Firft Mover, fome Privaiy Agent Who
- wdsableto fer:thar principal- Mov%r
into - Motion: - and then: ‘the - ¢3%
smotats'to'much thefinge,: and che.
. Atguenent hath the fame forcc, e~
thier-we attribute the Motion of orff,
_ -erall che feveral Globes to the: Poﬁi-
or of G o) D For m oﬁr SoIar

“(
" (2) This was Carm—hss Nenen uuLof
others long before him. . .. . .

i) Th!i WaquIwSSGhﬂne.: " ?
- ﬂcme,
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Yor iftdice, if i nmw be

‘ght, thatthe Six Primary Plinkcs
tevolving round thé Sua; recei- -
vedl theit: mdtiod from his Rcvoa’

lution. round dris. own Axis ; - L
bs thitk - (as Bbiro argues (4) :
npﬂltﬁ' “Jopredigious d Mis to Bd!-
- Jo lang & thwz, by any
mtﬁrd dag[t "ot -Avhich mﬁm (faith
he) Zaffert God te bethe Canfe, dnd thet
it 4 -smpoffble &t . frisid be othérsife,
Thus Plata : and bis Arguntentis uns
doubeetly good;! fince; . as Atiftotle .
argues (5), Every.thirg that is mobed;
iuft of neceffity Be moved-by [ome other
 ibing; and that thingi muft be moved by
Jormatbing that is moved either by another,

. brotlot by aether thing.. . If it be moved

by that which is maved By another,we muft’
ofnbﬁty, faicks b, come to fomne ®rime
| MMr, thiet. -is not immd b] mthm

(4) Plofa in Ep:ﬂotﬂ ‘
) l!nﬁdb Pipe; 8.6 §s A
¥ ¥ aid
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and is moved by another, ﬂoaull pmtmf
ifi Infinitym. ¢ - :
"ARD now thnrcforq, iﬁm our fos
lar Syfteme, ‘we [hould imagiic the
Moontob¢ wheeled 2
by the Motion and
-of the Earth 5 and. di
Saturn and’” Fupiter
- and Vieétorial P'owcr b thdfc?fan 3
and ‘all theé Primary Planecs. goc{i
turned ‘round ‘aboat the Sunﬁ
PRower of .the Sum, ‘yet at wg'
tauft findout 2 Mover of the. Sunt
it felf, and ‘thofe-other Piimaries: '3
Caufe of fufficient Power o whecl
about thafe prodigious -Mffts, " of
fuch vaft Bulks, as have béfore betg
d te thcm, -and -which; sbed
fides. dhieir own Weighe, -ate, agg £
dmguothe former Hypothifes, clogs
cnmmbencn{ with ‘the
Tuertia of all thofe Pligers, shithes

Primary or Sc:amiaz .-or ..both,
| wluch they dnve “Aad il"‘t}§§

. wWag
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rfc fuch
orc fpo-
otion of
Stars in
ot 1 fha,ll
ey o een . ..nay not
arifg ﬁ’pm any ‘morior of the Fitma-
fﬁcm It fclf,, But from fome mbef

1 L . K P Vit o . 1

MANE

i ¥o¥ Years. Buc ocheré finde niake it to
(i bmd irs. his: Gatoline. Tibles;
§#,20 3 Heeliis 1.gr. 24:: 46,507 5.

Sdt b} Ha&?}e&l agrecs R;cc?d:s numbers o
'the ‘ertich, viz. 1gf. 23 20" i!!

% I’talmgn 3113 ‘Vfohﬁn fo bc hng de

%’ s $9°%ify; & £yon.. &ccording ¢
hipﬁ te the Jied the PJ
Fearp ¥ &M\zﬁgj yesrres mm{

rﬁB)Sir gm ‘demonftrdtes how this

g’ m ehe , Sphroidal Figure of the
&l Pincip. L. 3 prop.21. & L. 1. prop. 66.

F a2 -caufe -



68 Motion of -the Fltavens Qb(glg;@
- caufe-(8).~ But fot Comers what

'PoWéi but that of the Almighty could
give thtm fuch prodigious Proje@ie
ons as their Trajectories or Orbs are
found to have? 'Orbs that run.intd
fuch amazingly. long Ellipfes, that
"tis wonderful iov'v their Projectile
Force fHauld carry them to fuchimie -
. menfe Diftapces, and their Gravity
2t the fame time bring. them badk,

o Voo, 3. . e v .
and retain thend in their Orbs. =7 -

- "An (6 for the New Stars, which
1 have faid’ are fo many Signal§ ‘of
~ Planetary Syftemes difperfed heréand
~ there all over the Univerfe, they-are
~ all of them fo many manifeftations
and demontftrations of aninfinite Be-
ing that hath impasted motion unte -
thém and they are 2 fign 1o 4k
there aré other. Gl‘zdbés,"ﬁgiﬁd‘cs the
Sun and its Planets, - which are mo-

~

Corol. 20, See the matter 31 n}:ore )fém -
monftrated il Dt Greporhy's A fron 1. :_PiZQ:&}
N A NS ¥

o

~e w - - .
[ ]




d13p 2. a@roafof4 God ’ o

9919h¢#
ingd cgn=
f an 9%}; ‘

YL
5 Ofl 5?"
s are {o
Q:l?;.oyyer.
e -fhall
Wife, ag
herein
7§ in-the -

[P Y NVIeS ” v f'!l

~xOl JL'{x‘W" Pl ‘ ‘
85 ’ﬁd"n’C]lA? 0,“.5. :
T gt RECHLARITT / ’
St 0 ‘t:e.
als aeb”ﬁﬂiﬁf/m’nry Glok ¢
«om 918 diclw -
g { VING_ it the pncccdmg '
, Qhamnt fhewn -that che gie
Mg Maué};\\ ro-fuch immedfe, Life;
felsGlobes, is the work of God, we
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7o The Mationsofvbe- BookidVg

fhat find rivich . br>denyon ek
tioms: thereof, . ifowe.ipdnfithetrcthye .
thefe: Motiopt! are: ot wt yapdoowy
in~inconvenient: Lines ardrOtbs el
fuch, as fhew wife Defigniaml Counid
fet. } fhall here fpetfiariboe dow

Examples, ' becaufe I-(hifbhave ock .

cafion to fzy -more obithiomarter
hereafter, © One s, “Fhardall’ ehik

Pianets fhould (wher théir Motlons:

wereimpreftupon them) have thex
Ditedtions - or Tendencibs - givelt}
netiin’ Linestending from the Ceng

- téy ac ghe: Clrcumferencedode verp

Obliguely,: bac Perpendiéilar to-thd
Radii. ‘Therother:is, Phag the Mog
tions - and . Orbits of - dhie~ Plaiaes
flroyuld nat ineerfere fwiijii&dqrajﬁ& '
ther, ‘bt ‘tand: onc' andkrdke- fqurd

“jn Planes bue licele inglined to-cpe

another, or when tnelin'd; . thas ic

fhould bo very bencficially o, as 1.
T YRy IR, e




Ghap, 2.  Heavens ).Ttgﬂlﬂf._” e

fhall hereaftor fhew. Thefe and mas
ny other Inflances , and .in 2
word , that every Planet ' fhould
bave as many, and various Mo.
"tions, and thofe as regnldr, and
-well contrived and ordered, a3
the World ‘'and its' Inhabitants
have ‘occafion for, what cotld all
. ehis-be but the Work of a'wife and -
- kind, as well:as omnipotent : CRE-
-~ ATOR, and ORPDERER: of'the
Weorld's Affairs - 2 Work which &
asplain a Signal of G O'Dyds'thpe
of a:Clod or ocher Machine\isiof
Man,... Thus Tilly's Stodck-§a) ate
es onr prefent cafe from. vhe '
d-at Atium, - when from thet
of -an Hill.he hippened firfl'to-feoa
Ship.failing.in tha Sea, fic, was ford
whilgin greae amazenhdrk $nd fuﬂ;
SURAVE N TN LT R NI S

P . $ T L EXRY , '.’:'.' » b v.
3 o) B xqati‘b%r?fr Brengtt
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"ap d 3 ﬂy mas!c iy, Pyt now, fich

- 'ii " Matigas ef thE Boolpﬂ&

priacto fc@ {uch 2 mowirig inanidnards

Body, and - qould. . nat! ﬂmg\t*amf
what 2 Watyre it . was poflible Yt
{hauld be, until he percclwd“ by
forae tokcns, that it was madeand
mmaqu by Man, o, faith he e -

®hilsfaphers ought to have: done, bql)
they had any doubts at the firft view 4

. World; afterwar do mben, d@ﬂmuay;

bold. its .dsermined -l eqod Motions,
addﬂdmg:mqgtdﬁy ofkilfbed ois

whith immptable
gimm and tﬁmﬂ‘bg

Mterm this Mveply ki

| e but alfa fapt aild
' 7}2\4‘7 wendyint a: :mrmiﬂ

o2 Worky..fo nebdy

| mme. ‘Tihis Qnoquﬁ;hh%

co at, that a.nyJ ‘
rqudn;edmockh ads a.st!;o[: Phw ‘
P ophc;s were) wao ve natutally

A the
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o cuu m, e
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"Of;bs Duml Mo wa—.m&
/mrd G'm m} Wy (9

rn\ cc(‘f
INYCD

$ :q the. Dtumnl Mom ‘chede
reat robabxtrty“dm dur
. FEarth, a all; ,ﬁc Heavenly ?ndxéi
 hawca Rota.tma roung their
* Axes; pot. gl performed m&acd

the fagoe {pace, - ar- kagthr nmc,
but fome.in longer, .mr;e‘m*ihortét
simess . each Time making what we
call 2 Dy 'in thefa fcmai ﬁlol;m;
equivalent, 3lthogh nat ¢ oAl tg
the circumvolution of <ne m
24 thours. o ¢

.. This diignal. Romthpdggvaﬁhfm
man ‘of the Heavonly G}@be
b;gbLy probable in ¢uqu, ~1nﬁ}e
.. Synitis vcry magnifeff ﬁ'omvthc equa-

Ble
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St T P Ty
‘ble Motiop-of its Spats, which fome.
dipessappear on its'Disk, and have

been obferved formerly by Galileo (1),
Scheiner (2), Tardd (3), Malapertius,
Hevelius (4) and our Country men
I R ™

1) Galileus tells us in the IIL Diéloguc (;f

his Syffem. Mund. that he was the firft chae dif-
covered Sgtwbe Sun, in the year 1610,
whigh he fhowied the next year to divers great
tfons in Rgms.  That Scheiner fent him ewo
ﬁt';ers by Pelferys unider the feigned name of
Apehks; ko-defire his opinion of them: thathe -
goncluded.them to be alterable, contrary to
the received Opinionthen, of the Heavens in.
plierabifity, that they were contiguous:to ‘the
\Suy; and that their path oysc the S, fomge
timesifa ggv'g, fomecimes a firair line, ary
fued the Annual Motion &f the Earthi abouf
‘theé St} &nd nor of che Sun‘abouté the Birth '
with moe do, the fame pérpofe,; which may
ES% fean "inﬁéhgt{@ﬁat;iqus Aqx!)Or, in his and
;’.'D!MO@Q VT s
i(a3) & Schemers Rofa Urfina, -

(3) V. Terdd's Afira Borbowia, who tcok’em
to be, fmall Stars interpofing themfelves be-
tweer the Sanand us.  Of the fame opinion -
alfo was Malspertins, who gave themthe namg
of Sydera Anfiriaca. o

(4) See Hevelins's opinion of themi at large

. ipbis Sclenography, ch, 5.and jn the Appe:islix. .
. I " )
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Mr. Gafcozgne and Mi. Crabtrie(5);and
fince them by Mr. Boyl, Dr. Hook
Dr. Hilley, Mr Flamfteed, and othcrs
in Englend, and by Meffieurs Caffini,,
Picart, and others abroad (6)5 and
* of late by my fe'“ - .
Thefe Spots have

on, and the fan

that of 2 Globe n

' PolCS' for we

w—r mifw,

( s) Intheir Letteu (nowin; m hands tﬁe?c
is an ingenioys Cmrc;}prﬁc welen wofe,
two great Me Gafeco
“of the Micro\‘n%’t r, and Mr. Cuﬁm, %:f;?:‘ 3’
~ ning,the Sdlxsm that ear

ear 1640, w r Geferigne inagine

great num fmall 1{’{ '52‘
round the Sun, &t wrmm dx n
Mr Crabitrig’st

in his Leeter bnch pnbl;
abfervations “aboiit Splar p:: ro;g .rf (;
toxru i ;he Pwajl
The bt'er dns ﬂghpﬁe gm‘(
:ch are dxfperfe m :
be'leen atone 'vncw in jJ f( n
W.‘Vol LpeaTh B O 3t 3
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to be perpetually, fhifting their places
from l:l'u? .Eaﬁc);n.f to %hc ‘ Wgﬁcm
Limb of the Sun; and in thus do-
ing, *their daily Stages and Motion
eadftlv ~ refand's he Motion of
ofe Stages are

n of the Spots

irds the Sun’s

Center of the

er; and allin’

| louble Line of
Sines; or-a-Line of Sines on each -
Smidiameter. of the Disky, ~

- e




E wherdiib they basokie idie
and motm‘@&dfbr‘lbng} Julb 4y fich
a- fike Spocidn's  todibibhiElghe
would a emvwhe& i 18001

to the fide from ud. 2 Jon li Jfior
+ Ay fallly, anodher bB{H{v
VCable ‘il a# frbmélt i oty 8
that they dcﬂ;hbe Varipag Par‘hs"@i‘
Lines ovet tieBud, &rﬁ&?fhes‘ﬂfaﬁﬁ
fonetiries cuived toWa?&l otie
" of the Sun, fometiiries cowards:
other; exadly cotrefponding: o ghé
diffetenc Poﬁuons of the Barchiin re®
 fpetof the Sun throughout alt pmsf
of the yeat. » ot 0t
Teus it ‘that \
$iirt we have manife
iral Morion as I fpak
volution' round its /
conftanc and regulz

of as great ufe to. ﬁmeo?ﬁce—ef

in fomc part or gthesefth: llnmnﬁc,
as the Motions-of the Bafth-areibo®
(he !nhabmnts thereof : and aMonh




é"’PZﬁ - ;f the Plancts, ?9
on therefore this is femonfirading the

. ¢oncitrrence of thc*'ﬁlmigh:‘y.', "
onechat

- Nerrmer is it the Sun
tindérgoes 2 Diumal rotation, bue
of, if not all the Ertaricks aboue

“him,’-Saturn indeed is at {6 great a

diftasice from us, ' thic we haye nor
Bieery :able o pegcéive whether or no
htih@!hs:faéhﬁot’aﬁon; ‘but as'the
orher Planees_have it; and chere is
full as mauch eccafion for it in Saturn
as in them, fo these isno 'gré'at;doubc ‘
-to be‘made, bae that ke hath fuch 2
Ike. Diymal Motion, -accomodated
“aswell to his Rare, as ft is in the
Earth and the:xreft of the Plines.
" 'Sh, Iupiser is diftovered to have
- mianifefily lélbtimi ‘ronnd upon its
Axig o, Ealt to Wet, in che fpace
of gl 56,128 Monl. Cagiti (7)) by

S TAITAMEEE e o

\)
t

AT o T I ST P v
© (P 8es.his Obfrvations in'the Mumirs
’ J_’ﬂ“@!ﬂﬁi@%ﬁforjm_,xép. s

many



yo The. mtmvffk Bsokslvz

(it find riich :&monﬂmﬁ
tiom: therepf, . ifawa.i) dnfmrr‘thza :
thbfefMouonH are: 1Yot Mg yan

in"incgnvenient: Lines ardrOtbs el
fuch, as (hew wife D niaml Cound
fed. }{hait here f; ubue dow

Examples, ° bwaufe Hh%@ave ok .

cafion to fay-more obthiomarter
hereafter,. . One is;, “Thardall’ ek
@lginets fhould (Wheﬁ theirs Motlons
werdimpreftupon chiem) have the
Diredtions or Tendencits - fiveti{

petiin’ Lineptending from the: Cang

- . ter apghe: Chrcumferencetde’ verp

Obhqucly -btit Perpendiilar tothd
Q_dzfa Theiother:is, fPhag the MOE
tions and  Orhits of - shex Plaioes
flrognld nat ineerfesc ‘witll ddeoands
ther; but ‘tind: one’: and colke:i frd
way, - from Weft 1o Baft,: m&} die
“in Plapes bue litele inglinod 29
another, or when elin'd; jha& it

ﬂmul.d bn very bq\eﬁcully o, as 1
_ all
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Ghap, 2e  Heavens regular. g1

fhall hereafter fhew. Thefe and mas
ny other Inftances , and .in a
word , that every Planet - fhould
have as many, and various Mo.
‘tions, and thofe as regnlir, and
~well contrived and or éréd', as
the World ‘and irs Ihabitanes
have occafion for, what could.all
. this- be but the Work of a‘wife and -
- kind, as well as omnipotent: CRE-
- ATOR, and OR DERER: ‘of the
World’s Affairs?- 2 Work which &
as plain a Signal of G O'Dyvits:chie
of 2. Clod@ or ocher Machine\ia'of
Man,.. Thus Tilly's Stokk: 4% ate
es our prefont cafe from.iie’ '
d at A%ium,» when From et
of.-an Hilkhe hippencd fuft'to feer
Ship faiing.in the Sea, fic, was ford
wbxleunf grcn amzzcm fuﬂv

s ('f’) ?};Nﬂtﬂb@&i}f‘ 2 ¢ ;5‘ AL ‘l,.‘ N

».4; 2 4. Pnzg .
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7§ T Marissef iy BooksdV
priacte fe¢ (uch 2 moving nanidrody
Body, :and - could.. not : imaginkwef
what 2 Nature :it. was pofiible ¥
fhauld be, until he perceived? by
forpe tokens, that it was made.and
m;ln;gnd by Mbine . 8o, faith ;ﬁe
Phile/aphers ought ta have done, if baply
they had auy dowbts at the firft view of ke
. Wl afterwards mben. they fhoulds i
* bold. its despymingd -l equonl Motidns,
sud o things mnqged by eftakiifted vis

s babivs o tis My ki

diving Haufe,: but alfe fane Ruev, . aild
»““\?‘Kﬁmﬁ; 2robi m

" of fo great.a Work,.:fo neldy .

| ame. Thfb Ganchfbiislo

cogent, that any thing bur fupid
“prejudiced Blockheads (as thofe Phis
,Efepbc_rs.mlc) would have natutally

- andealily made i, Bt wow, .fa['gh |
SRR LI Y k~;_~ : .' ys
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s w the. Dirnal Momn oo
reat 'E:obabdny“thm dut

all the Heavenly Bodies
* havea Rotaum reung their-fe m’k
- Axes; pot all pedformed: m&acd

thefagpe fpase, - ar. 1e h.of mf
bu fome in longer, fome m/ihortét
timen; ._each Time makiog what we
all 2 Dy inithofn loverat G!obus;
equivalent, although not ¢gnal’
the cu'cumvoluﬂon .of oue Eay
2.4. “hours. " L Sha

. This ditignal. Rot;atmndsmﬁhfm
«mahy of the Heavenly: Glebesyanid
bighly probable in ouf $Wi." “Jn'ché

. S«n 130 Vcry manifeff H‘omvzhe equa-
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Chhpkp& § nfﬁ:»ﬁu&’l ST 78"
_ble Motiop-of its Spots, which fome.
eimsescappear on its'Disk, and have
been obferved formerly by Galileo (1),
Scheiner (2), Tardd (3), Malapertius,
Hevelius (4) and our Country men
O PRI ) . ’ - -

- (1) Galiless tells us in the IIL Dialogue ;f
his Syfem, Mund., that he was the ficft chae dil-
covered ! ﬁts on the Sun, in the year 1610,
which he thewéed the next year to divers greac
rfons in Rems. That Scheiner fent him ewo
Letters by Velferus under the feigned name of
Apiiks, to-défire his opinion of them: thathe -
gondluded. them to be alterable, contrary to
the received Opinion then, of the Heavens in.
alierabitity, that they were contiguous: to thef
\Suty; and.that gheir pach oyer the Sun, fomg.
timesifa ﬂuyb, fometimes a ftrair line, ary
fued the Annual Motion of thé Earth abdu¢

‘che 'Stm, '&ind not of the Stinfaboué the Birth!;-

with moge do the fame pérpofe,. which ma

be feen ,i_n\zhc {agagious Auchor, ‘in his 1 anﬁ
?"Dléﬁ@ .gu.- hroets .

() V& Scheimer’s Rofa Urfina,

(3) V. Tardd's Afra Borbonia, who tcok’em
to be fmall Stars interpofing themfelves be.
eween the Sanand us. Of the fame opinion -
alfowas Malspertins, who gave them thenamo
of Sydera Anfiriaca. o

(4) See Hevelins's opinion of themi at large

. ipbis Sclenography, ch. 5. and in the Appeti&ix. '
e T : 0
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7‘6' " Diurnal Motion  Book v’

Mr. Gafco:gne and Mi. Crabtrie(5);and
fince them by Mr. Byl, Dr. Hook
Dr. Hlley, Mr. Flamfteed,and othcrs
in En‘glmd and by Meffieurs Caffini,,
®Picart, and others abroad (6); asd
- of late by my felf and other om
Thefe Spots have manifegly A, o&-l
on, and the fame Motion dij
that of 2 Globe moving #Siind ]
s Poles; forwe rh:y é‘?c%&c tBP

O“‘}xn J)hx

‘

( 5) Intheir Letrers (x;ow 3n my banﬁs ,tf)e?e
is an,@ngeng‘ngs Cms‘r;}?ﬁc h&:weleu wofe.
two great Me
of thngicromet r, and M??r’aﬁr?e, %;f;?e?
~ ning,the Wm d)at ear

et i r u
grea ma
round the Su ‘a’fmm 'dlftdn&s ﬂ%&
Mr Crabitricss

in his Letter hlch
~ abfervations aboiit } 4r ? oxg r .4
tox;n i ,:hc Pwojl

dns qhhnie :mi

lch mdlf r t ﬁ .
be cen atone mw: Mrﬁ %ﬁw
ryeas;; Vol. Lo pe274, 11 e
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Chap. 3, of theSmn. 77
to be perpetually, fhifting their places
from l:;? .Eaf’cc_);g'__j to ‘the Wic)ﬁem
Limb of the Sun; and in thus do-
ing, ' their daily Stages and Motion
Ay - efriand - ‘the Motion of
ofc Stages are
n of the Spots
ards the Sun’s
Center of the
er; and all in’
louble Line of
Sines; or-a-Linc of Sirtes on each -

S¥midigmeer. of the Disky, .
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| W haimhkthey‘k&memdﬁ

ﬁnd miorertal! S 16nk; ek ébﬁiéi

a Tike Bpocidn' 4. coikioR!E1ob

would appesi(: whc&i i€ 8°8iF
cothc fide frog ud, -2 ton i fior.

- A aflly, aﬂotﬁér bbﬁlw

veable'id ai frbm< :‘;ﬁdf? T

that they dcﬁ;hbe Vatipas Parhsl" 194‘

Lines over thieSug; forAtétiffies’ ﬂfaﬁ}

fometimies cuived toﬁam ofie

* of thé Sun, fometiies towards®

other,” exadtly cosrefponding: to thc.‘

diffesenc Poficions of the Barchiin t&’

 fpectiof the Siin throughout sll f:at

ofithe yeat. .~ _

Teus m‘that \

Sunt we have mamfe

nial Morio as I f ak'

volution roun&' ats /

coniflant and teguly

&f as great ufe-to forncoffice o gthier;

in fome pate or gthesafishis Univerfs,
is the Motions of the Bafth'areibo*

lhe Inhabmnts thereof: and aMotis
o K




Chap.y..  ofthe Planets. . __ 79
on therefore this is ertionftiading the
. concitrrence of the’ Almighey.’

- Nerraer is it the Sun alonechat
tindérgoes a Diummal rocation, . bue
tnoft, if not all the Erraricks aboue
‘him, *-Saturn indeed is at {6 great 2
‘diftance from us, that we haye not
bieen ‘able to-percéive whether or no
he hath fuch 2 -idt'ation; ‘but as the
other Plances_ have it, and chere is
full as much occafion for it in Satwrn
asin them, fo there isno great doubr -

- to be'made, byt that ke hath fuch a2

lke. Diyrnal Motion, accomodated

“.aswell to his Rare, as it is in'the
" the Planets.

rered ‘to have

onnd upon its

, in che fpace

oo - Caphti’ (7] by

PN NI TSNS

T e ey e
- (g)rSee his ' Oblervations inthe Mimsirs
ds Mashomi b &3 Bhifiquefor Fas"1692. .
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83 " Diurnal Motion 'Bodkﬁ'
many fepeated Oblervacions m the
fear 1665, and othér follo
cars figft found frém the $
%crvab‘e od it 3. of which gxq::c are.
two kldcis which [ my el have ofecil
" § othes before:nie, a
of ﬂuc,ﬁ (althoughis.
n) tm net (x unas+
jany caders. 1, Ong -
‘ ) o’v&dl Spots s only the,
$hiadow caft upod-the Planct by. the
S'afethtemit,crccptmgthc Ligh t of, hc:
Suri, ‘whei, they. ?c, imcxp cd

tween tflc Sdn and Ju [uer: _
are ﬁlcﬁ 4§ are fé# dy of'
that Plangs, afte the npcr b‘f ;hofc
we fee, uﬁlc Moo, bkt fiot pepmas
pent as gh y. are., ;‘{nd by thie i’non—
on.of thefe] latrer Spotsit s manifelt,
not bply;that Jupiterrevolves foii
in the time mentioned, but that it is
- amoving Globe alfo, By reafon (as
was faid of the'Sun) chofe Spots move
fwifter, and i in larger Stages towards

s the
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and chat the Planet had 2 Motion,
alchough he could not make out
what it was (10). '
Taus are the Primary Planets
difcovered to have a Diwrnal Rotation,
or fomewhat very like it at leaft, all
except Saturn, as I {aid, and Mercury,
and our own Globe. And asto thefe
we have very lictle, or no realon to.
imagine but that they move as well
as the reft ; only we cannot perceive
it in Mercury, by reafon of its proxi-
mity to the Sun, and that its Elon-
ations are never fo great, nor fo
ong, as to enable us td have any
good and fufficient Views of him
with our Telefcopes. -
Awp asfor our own Globe, it is
very vifible that either that moves
round in 24 hours, or that the Sun

( 10) Mr.CaﬂFn.i’sObfervat{ons difperfed in
the Pbil, Tran/. may be feen at one view in
Mr. Lowthorp's Abridg. Vol, 1. p.383, & 425.

and
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“which performs al
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and all the Heavens move round it-
in the fame time. And which of -

"thefe two is themoft agreeable to the

ulual coufe and mcithods of Nature,

' its works in the
moft’ ggmpendious facile way, let
every on¢ jud,gc.l“ And is it not far
the molt compendious, ready and
ealy way thatthe Terragueous Globe
fhonld wheel abeyt in 24 hours,than

- that fo many vaft Bodies of the Hea-

¥ens ﬂ;oﬁpldfbe' wurned about jtin that
time?- Is it not aé H_oﬂiblq, yea as ..

- prohable, that ‘our lefler Globe fhonld
‘be’ fo' qurned abont as thofe more -
. nally Globes of the Sun, Saturn, and

Jrpiter are abour their Axes? But I
fhall not enter into a detail of the
Arguments for the Earth’s Motion,
an

L]

the Objetions made againft i,

- becaufe I have done thisin thePreface.

Tuus having taken a profpe&
of the Diurna) Motins of the great

- Globes of the Univerfe, thac fall beft

G 2 undeg

P
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-undet the cognizance of our Inftru- -
ments, *arid found 'that many, and
probably all of them haveaRotation
‘rouiid in a determinate time; if to this
‘we add the Convenience and prodigi-
ous Ufe of this Motion to th& feve-
1al refpecive Globes, ‘we fhall find
that an infinitely Wife and Kind, as
- well as Omripotent. ‘Being was the Or-
derer thereof, Fot were thofe Globes
“always to-ftand fhill, efpecially the
- Erraticks that ote their Light and
“Heat to the Sun, in 'this cale, “one
~half of them would be dazclled and
- parched with everlafting Day, whilft
the other would be involved in’ever-
lafting Night and Ditkneli, ' And
-what the confequtnces would he we
- may beft judge from whatwdu‘ld
< fall our own - Glob, . Wlthd .
 kindly Alternations of Day, 31 I\Zgﬁt
“and that is; that it, acleat’s great
Earc of it, would {fearce Bé ‘hibita-
le, it would nelthcx; agrcc “to the
flate
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ftate of Man, or any other Animals;
nor to that of Vegetables, or indeed
any other Creature.: . For. one half
of the Globe would bc burning up,
at leaft too much drying, anﬁ €X~.
haufted with the Beams of the Sum,
whilft the other would be xmmcrgcd
in and deadened with too long Nighe. -
And jn fuch 2 cafe how could the.
reat Works of Nature, fo fervicea-"
_-%lc to the World, be petformed 2
How, _for 1n{hncc, could the Va- -
pours ‘be raifed to {upply the Earth
- with cooling Clouds and fertil Show-
- ers 2 How could the Winds be exci-
ted to fanthe Atmofphere with cheir
~ pleafant and healthful Gales? How -
could the Tides be produced, which.
by their conftant agitations keep the. -
Waters fweet and clean, and prevent:
their poyfoning the World>
~ 'Anbp as the Courfe and Fun&i-
ons of Nature would be thusaffected,
fg would the State of thc Crcaturcs i
G.3 -~ be
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be no Iefs.  For how could thofe of
the Vegerable Kingdom be inittrated
and excitéd by the kindly hear of thié

Day, and then again cemipéred and R

invigorated by the fio 1é kipdly
Dews, dnd Influerices of the er\:? |
How could Men and- il othér Aty .
mals difpdtch chieir Bufinefs, gathér
‘their Food, and performi all tﬁe Vae.
tious labours ~anc}) offices of the day,
- and then técriic and tepoft thems
felves with reft, fleep, and due Pet.
fpiration, and whatever elfe may be
. owing to the falutiferous influences
of the Night, and abfence of the
~ Sun? : . S
T mese and ten thoufand as great
" Inconveniences as thefe, would be the
certain. events of the wane of this
Diurnal Motion of our Globe. And
as the reft of the Globes have their
Shates in the like Motion, fo we
may very reafonably imagine that it
“isno lefsufeful and beneficial to them
et e than
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than it is to us, and thatthe Incon-

veniences of the want of it would be
as great. ) '

O DR Ty g R e I
RO DR O o DR eDe Pac bR Ak i o e
CHAP.IV.

Of the Aunsal or Periodical MOTION
' of the Primary Planets,

'ESIDES the Motion treated

of in the preceding Chapter,

there is another which is as clear 2
manifeftation of the great CRE A
TOR asthat, namely the Periodical or
Annual whichis vifible in fome of the
great Globes, and probable in many
others.  Among the Fixe Sears it is
highly probable fomething " of this
Nature is : as appears from thofe
New Stars which I have before taken
notice of, which, as 1 have faid, fome-
times become vifible to us, namely
G 4 . when
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when they age in that part of their
Orbits which areneareft toour Earth; -
and then again difappear, pamely -
when they, in their periodick Moti-
on, are in thofe parts of their Orbits-
. farther off from the Earth, But thefe
Syflemes bging qut of ‘the reach of
our beft Glaffes, I fhall pafs them by,
efpecially becaufe-in our own Solag -
Syfteme we haveabunduntly enough
to entertain us in this Demonftration
- Fow.it is very vifible, without.
" the help of the. Telefcope,- that.eve-
ry Planet of the Solar Syfteme hath
this Periodick Motion 1 am fpeaking of:
For it is manifeft that either the Sun,
- and the Plapets move about the
Earth, the one in the fpace of a year,
and the reft in other times; orshat
the Earth and the other Planets move:
about the Sun in {uch times. Butlet
ps (as Ihave all along done) fuppole -
- the lateer, thac the Spn is fixt in the
- Cens




ChaP-. 4. among the Fixt Stars. 8¢ .
Center,without any other but its Di-
urnal rotation in 2§ ; days: in this
cafe, we fhall haye the feveral Pri- -
mary Planets rgvplving round the.
Sun in an excellent and due order,
by the exacteft Rules:of fuch 3 aable

- Structure, fuch an admirable Oego-.
nomy, and that is in Times (as Ifaid)
in fquare proportion to the Cubes of their
Diftances: -So that we fee Mercury to.
perforny its Period-ifi ‘near 88 days:.
Penys: (the next in order to the Sun)
its Period- in fomewhat above 224
days: then the Earth with its com-,
panion the Moon in 365 . dayst then:
Mars in about 687 days: next him -
Fupiter in .about 4333 days: - and
laftly - Saturp in -‘fomewhat above
10759 days. :

- T-o this fo ftxict an order of the -
Periodsof thofe Rlanets, we may add
the confideration of the different Paths -
pf their Periodical and Diurnal motion:
that. they lic not in.a very different

o © ' TPlang,

)
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. Plane, as quite aerofs, or the like 5
nor exaétly in the fame Plane, but
a hetlé eroffing one anotier; the Dia

. urnal Courfe lying in, or parallel o

the Equator; but the other in the
broad path of the Zodiack atan in-
clination of 23, degrees.

A np-aglorious contrivance thisis . -
- forthegaod of our Globe, and doubt-
* lefs no lefs for all the reft thae fym.
pathize in the like motion. For was
the Earth’s Periodick motion to be
always in the fame¢ Plane with that
. of the Diurnal, we might indeed be
fometimes nearer to, and . fome-
times farther from the Sun; but
at the fame time mifs of thofe kindl
increafes of Day and Night, togetheg
with fuch ufetul direQions of ‘the
Sun-beams, which the adyances of
the Farth to one or other of the -
Poles caufe (1): which two things
(1) There are two Caufes of the great

difference between the Winter and Summer,
Heat and Cold.  Ong is the fhorter or longer

a'rg
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cohetdarice of thie Sun “above the Horizon :
. i §fnkpper Jong, whidyinceéaferh chie Heat,
as much as it lengthens the Day : in Wimer
~ fhorr, whith étminifiies the Hedt 11t Moreens
the Pay ; and angmenrs the Cold,as it lengteh-
ens the Nighe. * The other cau'fé is the Ob-
lique or gerpet_xdi'cuhr direQion of the Sun's -
\fa’;‘,& g ,Blnqln being weaker ;haﬂ'the' Pey-
pendicular; as is evident from Gafiles's ex
riment, in his Syfems ' Mundi. Dial. i.by hold-
~ ing 4 Paper turned up at right angles, ora
" Book hglf apen; over againt an illuminated
: \zbiqa Wall; where it may be obferved thag
the fide appefite to the Wall, which the Rays
ftrike perpendicularly, "is far mor€ light and
whete than the other fide; on which thé Rays
fall ozﬁguely. Thie fame it isin the Incidénce
of the Sun’s Rays on any Plane, namely the
Rays are fo mueh ftronger, and the Plane the
more warmed and e:'gghteneﬂ, as-the Rays
are imore or lefs perpendicular ; and that on
two accounts: 3. Becanfe the Perpendicular
Rays firike with greater force than ‘the Ob-
liquer - Asin Fig. 4. the Rays R R ftrike the
Plane 4 P moreforceably than the Plane Q8.
The Adion or Force of which Percuffion is
(like that of all other Impulfes). as the Sineof
the Angle of Incidence. So the Force of the
Rays R R apon the Oblique Plane 0 B, isas
the Sine only of R 0 B, 'wheteas their Force
. upon AP is as the whole -Sine of go degrees,
ar Angle ROP. « 2."Another Reafonis, That
a greater number or guantity of Rays fall-
- within the compals or-Area of any Plane in
. . KR s r 3 ‘
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are the real caules of our Seafons of -
Summer apd Winter, Sp;ing,and Au-

4

p—

a Perpendicular than Oblique dire&ion. This'
will be manifeft from the bare-infpe&ion of
" Fig. 4. Where it may be obferved thac all
the Rays between R R and Op fall on the’
Plane A4 P; but only about ‘one half of them’
would fall upon an Oblique Plane of the fame’
length, if it'was O 4: or (which is the fame’
thing) near as many Rays would fall off°0 4,
turned up to O b, as fall upon it. 'Alfo it may
be obferved farther, that as the Line O R is
longer than O p foare the Spaces betwéenthe
Rays larger in O B than 0.p ; and confequent-
ly fewer Rays fall on Q B-for its length, than’
on Op for its length, or the Raysare denfer,’
or more compaét in O p_ than O B. And when -
they are fo, they-are {o‘much the ftronger,’
as is evident from the colléing and conden-’
fing the Sun’s rays by a Burnin%eglafg' o
What the particular Power of the Sun’s rays
is in all Dire&ions, Quantities, and Impulfes,
falls under Mathematical calculation; but I -
need not trouble the Reéader with it, but thall
refer to the ingenious Dir. Wolfius, Mathemati-
cal Profeflor of Hall's, Elementa Acromerrie.
Andasfor the proportional degree of the Sun’s
heat in all Latitudes, and all ics Altitudes, -our
moft acute Sawvilian Profeflfor, Dr. Halley; hath’
. given us a peat.and clear method for compu-’
. ng itin Phily/. Tranfalt, Noizog, ~ =~ *
et -, P - .. . - ‘tumn:,.
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tumn, and not our being nearer un-
‘to, or farther from the Sun. For -
‘thofe benefits (we at leaft that inha-
bit towards the Northern Pole) have
at the contrary Seafon, when we have

moft need of them, ¥iz, the Sun’s
[proximity, .'in "Winter ; - its greater
diftance from us in Summer; as
'8 manifeft from the incremeént of its
?pgé‘tr";pt, Diameter in Wintgr to %z'
~ 47,.and’ ,thgf: fi_ccrf;mca,t. thereot in
~ Summer t0 31407 (2), . -

" (2) Monfieur Je
makesthe Sun’s Se
. 16" 22" and Fun. }o
" ‘in his' Lanar Tables
bumqus Works make
23" 3 the leaft 15",
51623 and ¥
"Bds Eldmens'd Aftroms p. 223 by
-~ Befides the alteration of the Sirrfs dppasent
Diameter, its {wifter motion in Winter about
the Solftice by about a r1¢th part, isan argu-
ment of its being’ then nearer the Earth.
From whence it comes te pafs that from the
Verpal £q thg Autumngl £quinox, there are

Any
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"~ Axp now for a Conclufivii of
this chapter conccrnmg the Periodick

Motions of che Pnrnary Planets we
may take up the Argument of ugo

. de S, Piftore (3), w ocommande tbe

Sun to defeend tbroug]; the Winter S 152
4nd who again caiifeth bim to aﬂmd
through the Summer Signs?  Who | aJ;
him from Baft to Wet?  Aud who aggin
brings bim back fzom ,tfae Weft to E%}

Al thefe tb:ng: are Very tponder[u] Imt
to God alone poﬂ' ible. ~ "~

1 ﬁom the Aut;upna.l

yherna Jeji'm{an

r efiva f@%

t, 1 Occi mm ducis 2
« 5 Qrientem w*pé.z‘.

-3 Junt mram.w Jed ﬁh Dco pollibs
Didafcal. L.'; s; - D

-

"CHAP.
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Chap.s. Periods of the Secondaries. ;5
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CHAP. V.

\Of the Periodical Motion of the Secondary
| - Planets.

. AVING confidered the Pe-
JL riods of che Primary Planets
ler us next caft our eye upon. thofe
of their Secondaries. And amo
thefe we fhall find the fame compleac
order and harmony as among the
1aft. ThusSaturn’s five Moons, and
Fupiter’s four, and our own about the
Earth, have each of them their de-
terminate times, fome longer, fome
{horter intervals of time, in the fame
due proportion, as I {pake of among -
the Primaries.
Bsesipes which, there is another
thing very confiderable in this Perio-
‘dical Motion of thofe ScCond:ixz
| 1 - Pla-
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Planets,; and that is, that it is mixt

~with a2 kind of cochleous Dire@ion to-

wards one or other Pole of the Pri-

mary Planet ; by which feans every .

Satellite by gentle degrees changeth ics
'Lantudc, and' makes- its vnfgts tO-
“wards each Pole of its Primary.
~‘This is well known among the Cir-
_ cumjovials for ~inftance; . dige. théy all
have a_ flow. and :graduial :progrefs
* firfk towards one; - then , back again
towards the other: Pole of Fupiter :
and that each Satcjhtc hath its Lati-
- tude greater - and greater according
- as,itis farther or farther from Fupiter’s
: Bod ~ Accordingly the Latitude of
cach Czrcum]o'mal a[ﬁgned by the dia
' ligent and fagacious Caffini (4), after
a2 years oblervitions, are .thefe,
- Thc greateft Laritude of thc Ftrﬂ,

( 4.) Lés Hyporb & k: Tables des Satel. de 3’::-' ’

pitery- S 4. - in the Freneh Academxﬁ s large
'Colfe&xon L

N s

e e
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61 Neareft, ‘excéeds nor 3 third part
of Fagiter's Semidiareter: that of the
© Second,. furpdfleth “but -4 livtle .of a
quarter of its Diameter s/ that:of the
Thirda lictleexeeeds three quarters of
the Bliameter: and chat of the:Fourth,
. or Owermoft goes beyond: . Jupiter's
- Poles:by a thive pate of ché Semidias
metet. . - All> which ‘mirations, he
faithy ‘aro. porformed in the fpace of
1zoymars.. THugthe famvous Caffinii
Buid Rave ;my:_ felf obferved a great«
erigigicion. in the Third Satellize, thae
. fradvanced rparito, if dor even with
thieivery Limby (or Pole of Fupiter;
andghir des Scay:in Fupiter's Shadow,
ertheDuration of irs Eclipfe at that
. time;waslefsthan iscommonly affigns
ed unto it, As'ic is reafonable toiimas
F’inei it fhould be, becaufe the Satel-
itehid: onty the vutfide of the Coné
of Fupiter's.Shadow, drid confequenca
ly a'léfler. part therfeof to pafs thos
rough at thagcithe, .. . -
> . H As
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. As to the end and ufe 'of this fo
obferyable a tendency in the Secon~
daries towards each Pole of - their
. Primarics, ‘We may guefs at it from
what hath beea faid of the like tens
dency of the Primaries towards the
Sun,on which our Seafons do depend:
" So thefe Stecondaries moving in like
manner to each Pole,  effett fome of
thegrand Works of the divine Provi«
‘dence from Pole to Pole, illuminace
all parts of their refpe@ive Globes,
coritra& the length .of their Nights
- (as fhall be fhewn in proper place,) .
- move their Waters, and excite cheir
- “Tides, and perform other fuch great
- Works of Nature as with good rea-
"fon we drtribuce to the influx of our
Moon here in bur owa Globe, ¢
- ANp'can fuch Wwell contrived,
fuch ufeful Motions, that the World
- could npt ubfift without, thae Na-
- ture could not do its grand Warks
- without, can thefe-be other thanthe
' Fiat
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Fiat of an isficely indulgéns. as will
rw[c EREALTOR ! Could thisicon- .
ufunancy bela iwniverfal dmons alliche
“Globes we car hring-wiekti our View,
- could their-Periods and Diftancesbe -
in::the fame ‘due Propomoh all the -
: tkuggxfe owety: thex!r Morions all o
- dlike,. had( they. not. hiad the “fame
v:Contwiver and Maker ! Bue Ifhal clofe
wehis argument withthe Réflection of
1 the moft ingenious Mr. Malypeux (5.),
. .who fpeakiois of thelfelquiplicate pro--
.. " portidn of bath the Primvary and Se-
- acondary Planets, thiss condndes.
. And fmm bence may we fuftly fatt into
‘ithe: deepeft admiration, -that ene and the -
“fame: Law of Motion ]hould 'be obﬁrved
¢+ins Bodies fo vaftly diftant from each other,
and which feem: tobave no dependence-or
correfpondence with each other. ‘This doth
'mo[i evidently demonﬂrate that tbey were..

€s) Dioptr. Nov. Par. 2. ¢ 6. Sekk. 12, _
4 - - Hi 4l .
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“all at firft-put inta Mobide by-ont-ndtbe

fame uncrring Hand T whkn. the. infiite
. Power wéW‘lfdnm«f Ged, whe fath

 fixed this Orider amangithers olf, audlab =

- eftablifbeda Law which thyfazinw branf-
gre[s, Chanse-or dull, Matter condd nexer
. produce: fuch an Harmonieus Regularity
- in the Motion of Bodies:Jo Vaftly diftant:
tlm plainly_fhews a Defigh.and Isentinn
- 4n the Firft; Mover. 4nd with ﬁtbm»ﬁgn
to "the Reverend dnd. Learped Divines,; I
ant apt £0 think, that one At;gument dratm
. from the Order, - Beasity and Defi
~things'is mare_fe arctble agamﬁ Atfﬁ:'[m,
¢ than multitades of Notional Proofs, &c.
. “T'hus Mt Molyneaux. . But wé {Hall
 find farther Evidences of this Supreme.
* Maniagement in_ thefe mirters from
whac followg in the ncxc Chap&:r i
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TH A 'I' the Earth' 264 Heavcns
) efpeaalf

lculatﬁan
\IS, | oni
o be® the
'néun'cnce‘
5.as mam-

.onﬂ:ancy,
Motions.!

Guide and

te ‘that ‘all

ayuv. ...ay m,affcs fhould
continue their ‘beneficial Motions'
througheut all ages? (hould pcrform
their ‘ufeful Stages withour any’ ;he
leaft  intermiffion, mtctmptmn or'
ghfordcr that we know of 7 ~What

M

V]
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to2  The €onfrana—=m? Book IV.
‘Motion, what Contrivance, whae
piece of Clockwork was_ there ever
under the whole Heavens, that ever
- came up to fuch-a perfe&ion, and
that had siot fome ftops, .ot fome
deviations, and many imperfeQions ?
"But yer nope was ever fo fupid-as
- conclude fucha Machine (though ge-

" Yer fo imperkeét) was made by any

ther than fome Ratienal Being,
?djné Atift that had skill enough for.
fuch 2 Work. .. As he in Cicero ( 1)
argues frorg" his friend: Pofidonius’s.
picce of Watch-work, that fhewed
the motions: of the Sun, Moon and
five Erraticks; that if ic had been
carried among the Scythians or Bri
tains, (Juis inslld barbarie dubitet, quin
ea Sphars fit perfecta Ratione 2 with
mote to the fame purpofe ; .00 may,
cven in that. flate of Barbarity would
make, any doubt whether it was the

" (1) De Nat, Deor. I, 2, €34, ‘
- worke




~ tion of their in

Chap. 6.Regularity ofvbe Motions.tey .

workmanﬁup of Reafon or no (2)
And is there lefs Reafon to imagine
thofe Motions I have been treatin

- of to be other than the work of G

which are infinitely more conﬁant

and regular than thofe of Man! Of - \

to ufe the laft mentioned Stoick’s ar~

. gument, can it be thought that 4r-
chimedes was able to do more in imis -

“tating the Motions of the Heavens
- (in’his Sphere} -than Nature in effe-

¢ting them 2
Anp now to reflet upon thc

- whole, and (o conclude what hath

been faid concerning thefe feveral

Mations: We may all along per~
ceive in them fuch manifeft fignals of
3 divine hand, that they all feem, as

’twere, to con(};\tc if the demonfbra-

itt CREATOR and

ORDERER.. For befides what in
a;{l'probability is in other parts of
“(2) See the ‘place cited at large in my Phy- ‘

' fw Tbedogy, P 2,

Hg ~ the
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the Univesfey . werhave.a whole Syn
[teme of our own manifeftly proclgime
ing the Workmanfhip,_ of .its Mager.,
For we have not thofe vaft,and.uns -
weildy Mafles. of the:Sun,..apd; its
. Planets, dropt here,and there ag ran-
. dom, ‘and moving about the great -
Expanfum, in uncertain Paths, and
. at fortuitous Rates and Meafures,
but in the compleateft manner, and -
according to the ftricteft rules of Qr-
der and Harmony ; fo as to:anfweg
the great ends of their Creation, and
the divine Providence,to difpatch the
noble Offiges of the feveral Glabes;
to perform the great Works of Na-
ture in them 3 ta comfort and cherifh
gvery thing refiding on them, by
;holZ ~ufeful changes of Day and
Night, and the feveral Seafons of
the Year. =+ - 0 |
*. T wyesg things are fo evident tp
the Reafon of ali men, that Tully -
might well make his Spsick to alledgs

thig




. &13,@(& TuPLy.’w’ Proof of a God. voy

chis.as one of his pl‘mc&pala ats.
for the ﬁroo ofa Deity (3); 2
canfes

is the Eq ual? of the_ Motton2 and the

qulgtan 0
Sup,, Moon, - and 3l the Stars; the hare,

View along of . which things .is. Jufcient -

to.demonftrate them to_be no works.of
Chance.. . 4sif any ane fhould come,in~,

“to.an. boufe\, the Gymnafiim, or Forum’;

when be fhould [ee the order; manner and
" management of every tbmg, be .cauld .ne-

urth
ith he,.and that even the, cbtef; |

the HeaWns, tbe dx ine
Eion, ., tility, beauty and orderof- the. -

ver judge-thefe things.to be done without -

an »Eﬁ‘qlent, but muft . imagine there
was . fome Being prefiding over. them,
and wbo[e orders :they, obeyed. o much
more.in fogreat Matwm, fuch Viciffitades,
and the Orders " of -fo.many, and great
things 5 — —a man cannot-but, canﬁude
tbat /ucb great afts. of Nature axe gol)er-

M AN ;1.

I

t

e ;)*.De.;?‘lat;:})cu:-::lc:‘-'z'..c. ;.
e ‘ R
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ned-by fome Mind, : fome InteHigent
Bcing..-:‘l ; ; : R
" AN p fo again afterwards (Chaps
21.) when, among other things, he
- had been fpeaking of the motions of
the Planets, he thus argues, T comror
" poffibly underftand, faith he, - bow all
" this conflancy can be among the Starss
. this fo great agreement of times thron
'l eternity, among fuch Various conrfes
(kow this can be) without fome Mind,
Reafon and Counfel. - And a licele after
this, fpeaking of the Pixc Stars; he
“faith, Bur the peremnial, and perpetual -
Eourfes of thafe Stars, together with their
- admirable, and incredible conftancy de-
" clare 4 Divine Power and Mmd to be
in them. And chis he takes to be fo
lain 2 cafe, that he that could not
difcern it, he thinks, could difcern
~ nothing. * And then he thiis con-
- cludes; In the Hegvens then, thereis
neither any Chance,; nar 4y temerity, nor -
erraur, or vanity: but on the contrary,
A  there
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Chap.6.: OfaGed. 1oy
there is all order, gruth or exaSinefs, reas
Jon, and confiancy,  And fuch things us © .
dre void-of-thefe are- comterfeit, falfe, *
and_ full §f errot.; — > 5 EeStberefore
that thinks the adnirable celefFial order,
- and ieredible mﬂaga;q,‘anbbichba €oma
ervation and gaod of ol things depends,
{o be void of 4 Mind, berk‘io!nfflf dm
to be sccowited devald of a Mind.. THus
with great Force -and reafon Tully's
Stoick rightly infers the prefence and
conctirerice’ of 4 Divine . Betn ind'
Power from the Motions of the Hea-
vens: anly not being aware who that
‘Being was, he ¢troneosfly imagines
the Heavenly Badies themfelves tq
_ havé Divinity, and puits them there-
fore into the number of the Gods.

14 -4
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GLQBE Seof the Uchrfe.‘
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CH A Polo B "..i

‘ ’ﬁ?e confonanqy qfall tbe GLOB E Si in

tbetr Sgherlcdl F gare.

AVING in the preccdmg

Book manifefte d the Mo-

tions ﬂéf the Earth and

v Heavens to be the Con-

trivance and Work of G O D, I fhall
I 1 - Cnu




Chapii. ‘ngarmﬁ&g:eeWo_bje{.w dop
- entjuire in this, whedhéwtheir.Figare
: ibﬁspf;‘h‘: faquﬁml, - fuited. torphe.
Motiofsy;: and:in.hi werld, ;te; .Ahl:
-whele fate. and. spavenicace afsthe
deveral Globesily o] yivo bac (oo

o Now gs¢o theFgare;difiis obr

- derveablgiin the firfi.place; that:thbre -
- is a great Confesr dherein. anvgng dll
.the Glgbes thaﬁg fa}l&\:‘éﬁdﬂ:mni@ﬂ, N
-and ghat 8 thar they ate.alt Spheoir
.cal, - or nearly:{q;- namsly, Sphalroi-
.dal'(v)... Thus all.the Fiky $tges;fo
far, as we are able te hebeld thémy -
ther with our naked 2yejoor fhur

. Glaffes.” -Thus the’Sun, andzthus
.all'its Planets, - and thus chaiSédori-
daries, .or Moopsaccompanyingda-

- .turn, Japiter, and ous Berthioni Ahdl
,although Penus, * Merewry; . avstronr

. Moon have Phafes, 'and appevefbme-
.times Falcated, fometimes: Gibbous,
.and fometimes more-or lcﬁrﬁound;i

» ~
« "y cf-:(‘( 44

N ¢)) S%‘Pbﬁcp-nu.l; B.a.ch 5 Not!‘ T, -
and
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- and even Mm too, in ies’ Quadra-
“vares; becomes Gibbofe ; yet'ae-{uch
_ zimes:as thefe Planets fhew-thieir-firll
Phafes, they aréfound ¢o be fphari-
cal, and only lofe tliis figure byover-
e of their pofitien ‘to t*he&":tf to '
-whom the oﬂeﬂ%« -“And
thlgfphzudxy, ormu yf ﬁm&m-
- fefkinurs Mook yea anid s in Yemsis
ton] ;49 vhofe gmteﬁ Faleations the
of: itheif Globes ‘fay be
ggrwwed cxhibit themfclve‘s un-
yhé' appeamncé’of a'dull, and
.coloyp. bede:: o diiod -
Alwp g -shis Sphzncal ?lfigln'e
. hold( in every ofthe Globes'at & di-
~ famre from 3y fo we may reafona-
ibly: imagine ou bwi Glﬁbe 19 be
-conforant to the'reft. - Biie'indedd
we Hawe gredeeafon to eonduéc it
torbelfa from ﬂié‘('}urvxt -of icé Sha.
" dowin‘its Flipfes of the Moon'y
from the difcovery of New Gentftel -
_ *lamnsm the Htawens, s wechange
. our




Cbapn.. t'lrcGlom ‘\‘ ‘iw(

o l-:kmlfpherc;aixdrmke aKpﬂdad\-
es :towards cither- Pole : ithe

Surface of the Scz which- appears 10
be of: th;s fhgure by our- graduglly
difcer far diftant'Objedts, Moun-

tainis, " Towers, ‘Siils o Sﬂlpd ‘o
'che‘paﬁs of whicliaremore andmcrc

feen, a5’ we' approach: nearér >and
neaser -to them —wich - ocher-argu-
ments 1o the Gme. purpele,. mhich I
need not enumerate in arcafe 'now

| ~generaliy own:d to: bc trl,t;. ;-.

s

C u:mr, I[; - |
h Of tbe ﬂchmlmas, o H:kanﬁz‘j Vales -
‘ dbfefvable in the Eartb and‘* ‘Mdon

AcV ING -in thc precedmg

’ _‘chaptér démonftrated che fe-
wrzl Globes of the Univerle. ro be
| Sphxncal it isnot vo be underﬁo;d
.  that



ag Of tbe Hiflcapa¥ales. Bodmlh

| thm dlobes are-Brictlyfol: -
. ant-allewanee is peshdps 0. bermads.
for-sheo - diffetence.‘bedwenn~ sheir
,/Equggqrial AR Pﬂhﬁrrmﬁﬁ'@!‘s} -
befmmfpgkm o+ -Buts efpeginbly fos-
- thole liggle-and inaonfidersbliexcrele
*W&Qg :thc-erJshXCrY MMl}'f
g,{eemb;g ig tb& Mopn ( 1)323s w;l!

L : (r) Eke(y oﬁp tlﬁc-'hach vidweld X Aok -
. Elth&b’}k@ er’MYdQ;j’{‘ﬂ q@wy b h‘"’ g
eisnotr r iy :
rable Unélgx es Yo g) ﬁfm
nifeftly hlgher, and other;llgwcr. About the
Quartess, divers bright goldea Spots-ma :
feen inthe fhaded part, gt fome dd’fancegom
the enhghmed part; and thefe may be per-
“ceived to grow larger mril Blighter, as che
Shady part turns more and more towards the

Sun, ill at Ja{t you may feq all the intgrmey
iae {lﬂh?‘s : béewien . iho(efS@di& the
other-enlightened, pares.g, Qiﬂdjvd@Barts
of th cgdogn e'f'gecxaﬂy fuél\\% as’border bn the
fhaded part, there may be obferved (O be"
ceraayuHoles ot Pits, Black, . datk, of

‘whenthe parts encompafli themar -
~ ‘ous arid Bn o At?% this darknefs,

der foine’ Mdun:ain, s s ﬂv&aysw tlk fids

’ ncxtlthe Suq, andjgragualgy gocipg,. -as'the
; as .



Chap: 2.of the- Eirth und Moon. 113"
asiin our-owr Globe ; - 'which T call
lieke and inesnfiderable;’ efpetially -
thok:da the Earth, becaufe they are* -
 foin propotrion o' the Earth’s Dia~""
migeer} as will appear By:corhing t6°
parviculiars, : :\'Fhe ‘Diameter of che®
Terraqueous Globe I have fliewn in-

kl"
-7 T AR . A X % >

Hole, Pit, or Valley tarns thore and morg,”
- towands-the Stn; till at laft the whole Valley
~ is enlightehed, dnd Tooks fike 3 deprefled
ground in the bpdy of the Modd: - All which
things are manifeft fignals'that the Moon’s =
- furface i$ ot even and fmooth, but like tha¢
of thie Earch, - full-of Hills and Villsys; .
Which opinion, although ndw well grouss
ded,’ on ocular ﬂﬁmbnﬁratidﬂ; ‘wds 4s old of -
olderchan Plmdreb’s- days, who inhis Bookde'
Fuacie in orbe Lanie, ‘at the beginning, citesitas’
Clearchus’s opinion Eixbras §narteuds ,‘%’,&Aﬂ'g !’JW}
o¥s wiydiois Oand Swe—bi. €." Thar what'is called .
tbe Face of the Movn) wre:she ages ind Appearans -
. ces of w.grear Sea jn the Moon. - And about the"
middle of that Trac;78 M eaniuspey 7urd &,sami-t'
el €. A220 thus Fav§which appears inthe Moont’
as ogr Earth bath certainlarge Bays s fo e conceive:
the Moomis ovetfpread with lavge hollows and rups
$WYes, Comtaining\Waer, or avhick dark dir, ins



vus il snd ¥alleys Book V.

oy, PhificasTrdagy. (33 29:beiabons
2935 Engliffrmiiles :bur,thas, of the
Hylls i no.more than:a few smiles
Suoindor: iﬂ-;@@@rmﬂw/bjr,s:(lt!&higb;
© efk Mountajn in-all- oug Hland) s bue.
. 1247 yasds.f3)s, the Lips thambolves - -
. SANICUUUSCI..V S
awhicly the Sun beains ave not able o enrer, andifo
no Reflelion ixmade by them.
. -As to other magters im whichrthe-Barrtiamd
!

PR
M L GEIRATS o Ra0t 148 B

Moon fecm ¢ agiag;. 35.i8 Jo8% and STsat
colledtions of Wge;s, an A:.gg[;%;@; %
ﬂ{gll pafs them by here as mpgppsrfoa -
p_ace. PR Lot . y
(2) Book'2. Ghyz. Note, - s e
(3) In tté aurnal .of ;he(la;egl‘lgenious
Richaid Towpeley, BIq; of Townely, in Laks- -
Jhive, 1 find chis Note upon.Seps. 6. 1682... This
day Mr. Adams called bere who.as taking. o Survey .
&c.” Hetold ys'1hat with repeased. trinls be hody
found. Snowdon-hill 1320 yards: bi;bcr thaw the:
“High-water mark, ond thaeshe Quickfilssr. foodk:
"t the bottom at 29 Inches; atisbe top atr 25 961+
Sp that 1320 gave 304. Thew lows"this:
ote) vin. Mr. Adams coming fime.tallsmse| shiat:
the Height of Snowdon was but 12457 yevdsy
which geve 3044 SR Lo
. Thereafon ofthis difference of 75 yaeds, in:
‘the height of Seowdsn. I take to.bé, thac chei
firlt meafure was made by Mr, Adams himfelf,

SRR | » . : bi.l:

g boa e




Chalp-y: gﬁtbb\?;:b ‘d'nXMo% "y
Bﬁt’abbht‘tﬁro Eii hﬂ‘;nﬂf les' (4)
;hé' Very Pike of Tengiiffe z, onk
fy He Nigh éﬁ'"Rxdgc\s throughoutthe ’
- GloBe" tunfel weé except the. hxgtx
Mounia‘?ﬂ%" of Pers" éaﬁcd by Jo-
MY Poricaeas §* 'of that near
St.-Martha - (6) r thofc callcd the
Mﬂés (7)5 thlskfd (I fay)\ls compu-

Fras

J’?’THA"“{.‘ i Lem u.l i 1 'y
théht.ter M; %:afwgzz thh M;-. Adam s In-

Ty utents ¢ ém ?: bly the Jformec js the
éifftit abovithe Sea’; the Tacker only bove
fohie pliné

(4) Mr. Nu‘b Fmo :old‘mé thatﬁe had mea-
fui‘ed the Heighe "of the Mangcgu Mayljﬁ
whiich is one of the higheft Rxdgep of the Alps,
an“drhat he foud i it tobe 300p French Toifes
' 5 which is equal to

b4 2 mxles, .

»s, feemed to thefc :

ver but as ordm
See my Phyf. Theo,

h tHat he i iy of opa- .
St. Martha is hi f '
Voyagc roun

'hil; and Pera, Cﬂpt.
be bighet” Mountains 1
I2 . ted



ca s en wee ammer

ir\x

-J 16 m ﬁ‘dl; mi’VaZle}s Bosk 'S}

‘ted.to Béiﬁifbctween yand 4 mies -
‘perpendiculaly- above’ ghc Sea 33
"All which' Eminences.compared wis
the. Dlameter or Scmxdlametcr of t
‘Earth is no fhioré thap a5 2 ga,rpc
of Duftis to 2 large G obe, oo whu:
it reftech. . RPN

A n o7 likewife fq; tbcMgun:qms
vifible in the Moon, althotigh fomc
of them are oF that hcxgﬁt (9 ), as’ to

——

ever faw, far ﬁcrpaﬂin the Pike of Tcnanffe, v
Santa Martha, and I belicve: au_y Mommm an
cbc world. Ibld .

(8) ‘See¢ Dr. Hao&es gccqunt of tl’n: Fskﬁf
Tenariffe from his Fridnd Mrl'G: T7. who weat
tothe top of it ; atthe cnd 6f hxs Wﬂrqmp-
cerming Springs p.,4z4 .

(o). By Riceiolis- Micafures fhe Height Bf
what he “calls Moiene *Sinai, - or _St. Katfonhi’s
"Hill, is'9 Bosonian miles, atid that of Lavesius
12, but accordmg to his corredions, . ¢thé: fin-
mer-is. but 8 1* miles, . the lntmrfu?u Whizh
at . the rate of 602q, Edgk]b fest' dir au;o-
nomian mile, is about 13 ,4nd -9 -

. ‘miles} an height fo great,. conﬁdchqg:
‘much the Moon i is lefs- than the Earchi; chae I
~eannot but rhink that, dili ent perfmwwﬁ-
;ﬁaken in hx; mea(urcs, Ibat the.

. o rcﬂeé't




Chap, 39 the Borib-gpdi Mowr. 117
085 of Hevedinrare much-the'beft * who as ke
WRsas ablga‘s;any;‘mm,l” and diade ﬁi‘ofe;ié;:'-
¥aeo, and diligent ebfetyations) of the-M ’s
‘Eacé" chénf ml‘ggfmcn_ eii.pf 3:? s.fo was more
likely to dosié nearet che eruch, ' Andby his
"?‘_Eko!li'f!gs) ghe higheft Hills i the Moon are
DUt about ; of 8 Geman. mile, . and fome aof,
‘them bae Sehs; and fome nge above an Italias
mile.: And confidering ihe Biflk of the Moon
. to that of the Earch, thefe aregreat Eminen-
- ces for the Xdoon. R
- Aud as the Eanar Mountainsare of prodigt."
-ous Heights, fo many of. them are of grear
 Extent. ~ Hevelius reckons the Lumay Tousus to
“reach to 199 German-miles ; Moynt Sepher 1503
- and che 'L - Apennine above 100 Germun
Amifess .o ULl ‘ R
. . The Way how to meafure the Height ofthe.
- Mountains of the. Moon .is no; difficule; noc
nncertain : which is, by obferving che diftance -
between'the diftant golden Spots; at cheir firft
* appearance (which are she taps of Hills) and
" the enlightened partof the Moon. Which Di-,
ftance may be computed by miles, or any"
other equal parts, into which we can imagine
the Moon's Biameter dividgd, Thus in Fig.s.
A R Bisa part of the Moon’s Circumference, .
one partof which 4R is enlig htened,the acher
part R B isin darknefs. Ifs is 2 Mouncain,
whofe top H is touched by rhe Sun-beams, .
fhining from S the Sun tp R; and reaching o -
H, Now fuppofing the Semidiamerer of the
Moon, RC,it0 be 274 Gegman miles, according .
¥ Heveliys, the length of che fide RE ¢ or-Di-
: R &) . ftaoge




118 - SR BN Gl Valleys' Book W
réﬂc&‘tﬁgﬁféﬁf of the SunfFomitheir
- lofty Topb forne days before evaric
reacheth the Vallies beneathithem)ye¥
on the Moon’s Limb we éin difei
. nothing of them: but fo far fiorivhat,
that,on the contrary,the Edgethrough
our beft Glaffes, 1ooks like.an even,
{mooth,and uninterrupted Circle(16)

LA 3

. NS CORIEE -SRI
ftance between the Top of: the Hill, and the
edge of the enlight¢ned parr) will be foynd
alfo ta be a 10th, 20th of gther part pfot%?aé
Semidiameter or Diameter ;. or fome cereaia
number of miles. And thep we have the two
fides R C, 274 miles, and R H, and the right
Angle included between them ; by which;
both the other Angles, andthe Side 6 H, may
be found by-a comman Cafe.of Right-an
Triangles. Outof which fide C H, dedu&ting
the Moon’s Semidlameter 274, there remain-

‘eth the Height of the Mountain H i, Confult
here Hewel. Selenogr. ch. 8. Galilgns Nung Sider.
p. 14 Riccioli;dlpl_age{. L.4.c.8.Schol.. -

.(16)The Edge of the Moon which. I here
mean is thae next the Sun ; on which 1 goyld
never perceive with'my beft Glafles any, the
- leaf} fign of a Mountain, but all to berexagtly
level and fmooth® | Only.indged. there -are
-fome certain tranfient ronghnefles and uneven-

A

b




Chap. 35 of the Egrth gy Moon. ii9
s-Avvgpuss then yaft Monntains,
when {een near at-hand, “feem to be
very confiderable excrefcences of our
Globe, yetfincethey are little, when
compared £o the Globe. it felf, we

W SIS
. - LIRSS

o e RO SR
neflesoii the 1mb canled by ¥ipours  efpeci-
#Hy when tiie Mooa is near the Horizon, and
in windy, and fome other weather. At which
timeg.-the .motion of the Air and Vapaurs
makes 2 pretty Crifpation apnd Rouling like
‘Whveés-on the - Mooa's:-Limb; shictr havethe
appearntice of moving Mountainsand Valleys.
But on diedppofice fide. if ¢he leaft porsion
of ¢if¢ Darkened part of the Moon, exrends
beyond - the ‘Enlightened pare, Mowhtains
iy very manilettly be difderned, exadly re.
fembling durs oti the Bath. ‘A few hours be-
Yore aad afver the' Full; T hdve with pleafure
‘Feen ¢tha appearance of confiderabie Moufitaias
w7 vhich Wews, T have gi-
:the’ Moon’s appearance, |
n-8ep. '12i £71 Ty

seive are‘tlfS Vigé Q%ins
fmliuz’}_ {peak l‘(? n evie..
sography, “pardicularly in
:,g;;’d 'Othg? Peripateticks,
»denied thar Mouncains
I, a5 well as’ many other
# by the Telofcope .

R

. ,“4‘. Ld ‘ !4 may v/ ~.



lzo un:ﬁiﬁfxy"@f the Glob«s.BookYQ '

may, Jook tipon our own, and alls
;ﬁygf dacpélobcs as lf they. wetg
 perfect Sphzres, or at leaft Sphroids.
And ﬁndeg them: to be fuch, Jer us,
~ next. enqu;rc what reafon there-is.to.
. imagine this their Form to have: beew
the great CR E 4 TO Rs Work

§

WW@M'
| CHAP m W,, “

Ti:e vae;;fahty md umﬁrmm vf tbef
oot . Figure of the [evexal Globes of  the:
umver;ﬁe is.a_fin of their being the.

Wark, of . GO D, not . of Umccor
Necw'y . L o

bl

H E.N we fcc leCi‘s Pmtsb

" of curious Deviceand Work+

, manﬂup to bear. the fame marksof{

‘Artt, to have the fame. maftealyid
. Ripkes’ of Painting, ,Glack-weikyss
.Arcbx:c&utc, grc. . We mnclndcwdk
e . grcac
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© . great seaken. fuch * Pletesithere made’

- bystheifame- skilful Hand. " So ‘when
wet:fee:the fame commiodions $phi:*
rical Figiite! vo_be impareed. fo the
- Earth, :and all the Heavenly Bddies,
we’ havesgsigood réalon to. conclude
- them-to be Pitces'of the fzme Hand,
* Contrivances and Works of the fame
skilful Archite&. For if the Univerfe
- hadbeen a work of Charree, 21} the fe-
veral Globes'would have been offe-
veral Forms, one of this, another of.
2 quite different Figure » one {quare;

and anether of another, fhape.. - Or

. i . : i
anothier muleangular, “another long,

" ifalt the -feveral Globes hadibeen 2 -

work of Neceffity, and their Figirre
had been owi g ta the nitural tens

deaieyy: or Gravity of Mhateer,: vigg -

thit: theuSelf ArtraQing power of

* Matter. did thiake 2lt che. Solids and”
- Eldidgofuall thie leveral Globes, 2sna.

tusally ran into a:globoft form, 25
a dvap of. Quickfilver doch: yer fill

_we



ve7 Fignhufobe Gl Book ¥
. we'may:denendyHow cmrMattcg
by this fo:iconmodious 'a:. Rasieina
Whatmade it affé o proper 3 Fosne
bue ithe - infinie: C R EXA TORds
Fmg ;- T e

T iv MRS SRS
~ sBarr-nov to:conteft that Point;

bt granting Ghavity to be: congenial
agct::oemigh; Mgtte{;,- .\Y.)itheut end
' ring how:it-came by that powes;
2:& a—liowh:gnhdt'evéwnylpbgqf the
Univerfe had its Form fromy dre- Sglf
attraéting power -of its Matter, yec
Final. Caufes, of wile Order, “and an
.over-ruling Power in the cafe.  For
let us imagin our Terraqueous Globe

ivigs Chagtickiftage 5 abl des-Mavey,

every': particle iof it divided; .and

floating abour;:and:iseégdy’.\bygigi‘{df- 4

attraction to run. together isito  its,
“natural form,: that of 2 Globef In
this hurly burly, this -jumble
guided Nature made by-Artradyion
ey, "a. confied globoe Maf s
o ‘ [

¥




e b

d.a“’: mﬁlymaa«\ i3

be - Eapgofcd to be- formcd ~bug
withouit any order, without thaz ton-
venicne bo%mcnt ofits parts, as the
neceffitiés 6fan habitable World re-
uxrc. But inflead .of any fuch
gns ‘of diforder, ~or - of Na;urc s
détmg ‘with an unguided Power, we
have the clean contrary ; all the. Sig-
pals of a wife Contrivancey: and ex=
cellenc-Ares as will appear in xsbe '
followmg Chapn;: e .

“i O .J.&..l,w.

v?n;;ogmm N S Y Ty
\/.. s R AR .\/.\/AVA\/A\%?A\ g.\v».\ n\rm\m\@:'g;,

CHAP xv. _ f‘

| mtﬂrmgdemg ﬂwf Otb?r QM&!&? '
40 be the work of GO B-fram e mﬁ
= ,«d'/n{m of sheir partsi-- -

' S *@Eaﬂh, Mﬂ@uﬁhﬂm ‘
. 'Globes would ‘have bccn of
varjous Forfs, -if .chey had been
made by Chmei -or would lgavc Ny
ecri
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been confufed- Maffes; . if made by,
- Neceffity, according to tixc:' laff-chaps
ter:* fojn-thi§ I.fhall thew them¢o’
be. the Work ‘of 2 Wife. and a kind
Agent, from - the commadious ftru~
&ure and difpofiiion of.their parts,
fo.fit'as _W'gé-iEaVE any knowledge of
‘thém.”” Thus’ the- Moon hath - great
appearances of being no lefs commos
dioufly than the Earth divided into

Hills and Valleys (asT haye fet forth”
in the 2d Chapter;) into'Diry:lands, -
and greac Collections’ of Watérs (1),

(). That there arg Seas, or great Colleti
ons of Watersin the Moon is highly probable .
from the Moon’s Spots, which plainly feem to
bo Water on thef¢ two accounts, 1. Becaufe
thofe Spots appear to bein ftraicand level long
Planes, when viewed about the Moon’s Quar-
* ters, or at fuch times as one half’of . them are
‘etilightened, the other half in darkaefs. In

this cafe, when we do not look dire&ly ypon
thofe - Planes or:fee: tiem wholly enlighte-
‘ned;. . but view .themi.in a manper;fideways,
. their Surfaces look as the Sea doth wifen we

view it from the Shore, wjz, 2 lagge level

e U ang




2p- 4 PR A o
Flane: o m}rlee may now E U difeern §
iy iing pare anli @ litile bot of e

‘ ks or Iflands in the midft of tho‘?e}ﬂ
The Darkneﬁ of chofe Sp%‘}s more than othez:
Ity oﬁf ?‘me is éwarrgumeﬁe they are
atety fugh ke Elnid, *which, im~

ige: Levels; which age; po.doubt; cestain

bibest eSuns smpre*tha harder Bodies, -

and dbthi - nde thercfbté fo' vigotbil reﬂc&
them .aspsbey . ‘-Accbtdmgly' zbout, thk
m oon sQuaitets _when thofe Sposs, as1 faid,
ve’the 4pp peatance of | ong Planes, we may
obfbrie phieiriedge to be ' kind 6F hazy bore
degy which.grows darjer.ang lm. g
- R?&i ré more and more abfor
- titidbed hatd “Bodies, “if t’hey have
fmppthﬁlem,althmgh they refie& fivongs

ly 10 ene place, yet imiother placcs ¥ are
!Zﬁ vrﬁble -Thus a?f oking-glafs,, d]e

mond; . &%. refieét v dmuﬂ the §ud‘s‘ rays
towards one .pait, fo'asto da zZle theieyes s
- butin other pirtsthey appear of ad black=,

ith hu&. Which By che'bye, is the réifon: why

eWqurs "grind cbcu' m‘nﬁnds chh many‘, .

fides ap les thele lufire may
m‘a&i‘y €8 1Iver (as Galdeo ob erves,
'Dia 1) when ‘boiled only in Arge and Sals

pears as white as Snow ; but wl}erguer itis.
Bdrtﬁihed, it Becolnes: obfcure, - At fo he.

teMls “us righdy endugh:the Myoh would bew -

6dme invillble ¢o us; - if its furface was not,
“fough; but’ fleek-and finooth. - See alfoHe-.
w?i Selmgr ch. 6, p 77 PR

(2) That
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T T e b €1 2 uind T

andity bé ciictimpaffed Wath&ah‘&‘t% |
mofphnm a5 e:are (2))+ So Frplted
alke -2t fo grear 2" diftiwed Fok
us, hach manifefily, we fet;- his lights
er.and-darker paresy: hiﬁ"@i!r atiy
sts‘darlécr than the roft of his Diskd
.1? hefe: M. Cagfini (. holmg!r yiews
ed' chi$ Planiet -dhan' "any bmiy élfé)
* takeés to'be Canals con
fluid. matter,: or Watet" !hwt“ mdi\é
weakly, x¢flefs” the'Sin’s rays than
the ot parts of the. Planet J@r rand
 thaethey have  ffie refetnblance
- with what fidppens here upos: Earch,
€ ). )FO” IP ith=he, one from on Ing’i
in tbe Hea‘lzen: ﬂ)ouid Jfee thé Barih in
Jfome particular fitsations; the Sea which ~
eneomwﬂ'&b the Baith wonfd appéw‘ very -

_Lnj_ L -'fu"’*"'

“Bock 7. ch, «Note.ur, ! .
“Nowuelles Daoumrm de }'upm- or M.

‘ Caﬁm in the Memo:roxﬂdm.bmi.é' a PEWQ
for 3’4»:4”7, 1692 -

(;} sz there 50 W«e abott: the
ce .
(

o




like the: gtoat. Sonthern Bgte-the entbne .

qﬂ}dz tl;u whole: globe:of Jupitet: ;. the
Me&’tmmzt Seaworld make ot nma

aqu'a» 108 Unlide shofe Brelts which are. in- -

‘ @bwét: #he dther-Seasisivakd muake shafe:
at\blpei,Spm whichawver alter apalls:
the Contirdaits: and:. fles would [bews! lite:

thife. brighieiSpots.that ave dlfo-pesiandtr:

the, .Swpis - posld: ‘make thefe - glitte=

rai!'oken; ancb e fedin; thix:

l

ving. Spyrkdes; [ Beillanies §. that from

time to time difappddr s the Flux-and

 Reflaxcof-the Ocean; awd: thofe grvay - -

 undations: that: bappes fometimes - berey
‘would-oscafion other Spats to appear andy
difappedr ;- the' Mbow would refemble one!
of Jupicer's Sheetlizes's infine, th Clondd
onr. Atmbfphere wonld: refemble thefe
én inmserrupted ‘Beley, - and thofectians
| ﬁwr)osym ibidhs of e change thir fixe:
and:figsire, . anil bigve Motions of d:)ﬁrenr
velocities... . . . l
Taus thati mgcmous .and curious
Obfctvcx: According to whofc not.
§ . . 1m.

-



128 Spots in Mars and Venus.Book Vs
impfoﬁablé opinion, . this Planet fas .

. piter hath all its pases orderly pla;ed-,

as itis. here upon earth, -~ =

" AND 0 for the refk of che Plas .
nets, whofe Faces exhibit differenc.
appéarnces of brightet and darker

parts,. as Mars-and Penws particidarly-

do . (4); it is-highly probable chat -
thefe may be fuch a diftribuciba, fuch .

- an allotment of -Patts, --as-thefe in
* - Fupiter; and which. aré more plainly-

’ Viﬁbk“liﬁ otir QWO~GIO.BC{-.5‘. [\

. W.nwcu brings me to fhealkepars: .
ticularly. of »ouxngwn_qubgoﬂwiﬁicli :
we-havea nearer View,and can plaine.
1y fe¢ the footfteps.of Divine Provis .
denctinithe wife and orderly: difpofi-+
tion of all its pams; which.are fc
diftribueed,. fo plaged, -as.may b’e&
miniffet to the-feveral ules and"con..
vepientss. of an -habitable World..

) 56 Bobk i dhiap. 3. - 1T -
el T

L Thus

1
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Thus. for inftance, "the,_two grand .
part$, the Solids, and the Flpids of
the Terraqueous Globe, inftead of
being jumbled inta.one Mafs, are
adniigal?ly ?axt;cd, and as nicely laid
‘in grggcr;.)

aces, . The Farth depo-.
fited in uleful Strata;. fome for the.
fesvice b the. Vegerable kingdom »
fome for.the generation and nourifh- .
ment'of Minerals and Metals ; fome
fot-that of Stones and Foffils; and
fome for the [weetening and convey-
ance of the Waters. And. here it is
remarkable, and an argument of a
wile defign and appointment, That
- all thofe feveral 8trata or Beds are
lodged at proper and ‘convenient
depthsand diftancesfrom the Surface;
that for Vegetables, the uppermoft,
for every man to cultivate; 'and this
divided into variousSoils andMoulds
for all the varieties of Trees*and
Plants 5 thofe Strata that contain the
- Minerals, Metals, and Foffiles, at
L K fuch



i;o‘ The Waters well placed. Book V:
fuch depths, asto be out of the way,
when they may encumber or hurt us,

but may be come at by us, when we
have occafion for them : and as for

thofe Strata that convey the Sweet .

waters (§) it is very remarkable that
they are fo univerfal; in all, or moft

parts of the World; that they confift

of fuch proper pervious matter; that

they remain fo diftin&t from, and
unmixed ‘with the other Strats, and
that they lie at fuch. due depths, as
either to break out in Fountains, or
to be dug into, for Wells. Bue I
{hall not enlarge on thefe marters,
having {poken of them elfewhere.

Axp as this fo commodious z -

diftribution of the Earth, fo that of
the Waters is 2 manifeft demonftrati-
on of -the concern of a wife Agent,
although we fhould afcribe all that is

(5 Scé Ph]jic'o:ﬁeél.'Book;. ch. z,
| poffible
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-poffible to the neceflities of Nacure
in the formation of the World. For
the Waters, if we obferve them well,
are accurately difperfed, and lodged
about the world for the proper oﬂ?ccs
thereof ;: in-Seas, in Lakes, in Ri-
vers, in Fountains, to fatisfie the
Thitlk of Animals, to afford them
forne part of their Food, and to mi-
nifter abundant fupplies of Vapoyrs
ferthe Clouds, the g(ains, and Winds: -
which Suppliesmnft either have failed,
or have been too abundant, or have
been attended with fome or other
great inconvenience, without fuch a
commodious intermixture of the
Land and Waters. o

. T'm1s Juwegayi, this orderly ga="
thering together of the Waters, is im-
plied in Mofes’s relation of this branch
of the Creation, Gen. 1.9, And
- God faid,. Let the Waters under the
beaven be gathered together unto one
place.  Where the word 72" denotes -
K2 a.

)
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- a regular and orderly gathering ¢ tbe~
Waters,as if their Allotment had been
‘made, their Receptacles Had been
marked out by 2 Rule, or a
Plumb-line, by the CREATORS
Fiat.

T Bus it is demonftratively plam
that the Earth and Walters were laid
by a'wife Hand ; and therefore
whatever concern Nature mighit have
~in giving a Spharical Figure to our
Globe, yet was the CREAT OR
the principal Agent, the grand Mana-
ger of the marter. ,

cHA™
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" Chap. 5. 4 Spherical the, &c. 133..

CHAP. V.
The Convenience and Necefity of a

o Spherical Figurg to the' Good of the

Globes is an argument they were the

; work of GO D, | :

ESIDES the orderly and
commodious placing the Parts.

of the feveral Globes fpoken of in the,
laft Chapter, - there are flill other rea-
fons to afcribe: the Sphericity of our,
own and the other Globes to a wife
Agent. For befides that this Figure
is the moft agreeable to a ‘World,

as- being the moft capacious ;. and

the moft agreeable to 2 Mafs in mo-
tion ; as heing at a due diftance from
the center of Motion ‘and Gravity :
{o without this figure - there. could
have been no fuch comfortable, and

A ‘agrecable alternations of Day and -
% -

.-K 3= Night
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Night, of Heat and Cold, as now
there are, but fome parts muft have
been for too long "a time skreened
from the kirdly approaches of the
Sun and Moon, and confequently
have laifi undertoo long and uncom-

fortable a Darknefs, and been chilled

- with miferable Cold.” And as to our

. own Globe, the Winds could not
have given thofe kindly and falucife- .
rous agitations to the ait as they do,
but they muft have been too much
retarded, if not wholly ftop’d by the
exorbitant angles, and jetcings out of
other figures. And laftly; the Wa-
ters which I fhewed to be well inter-
- . mixed with Dry-Land, would have
had intelerable Confluences ; one
patt too much, anothér nons at all,.
rio Vapours,no Fountains,no Rivers:
fo that inftead of an habitable, well
ftocked world, far the greateft part
would have been either a Defart, or
~an unneceffary Confluence of Water.
ol '~ Taus
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Taus having made it eyident, -
that particularly our own Globe re-
ceived its Figure by the direétion of
-~ theinfinitely wife rchiteé? of all things:
‘we have reafon, had we noné befides, .
to conclude the fame of all-the reff.
of the Globgs ‘of the Univerfe, maf-
much as they agree with optsin other
- thingsas well s in their Figure, fo far
as we have any knowledge of Them,
and.their State. Thus the Planets of
the Solar Syfteme have their Light
~ from the Sun as well as we ; they .
tugn round on their own Axes, and
tevolve round. the Sun, and confe-
cﬂiéﬁtlyi have their Days and Nights, -
their Summers and Winters aswell as
-+ wej they have their Hills and Valleys
as I faid, thely Land and Waters, by
.all the Signs that may be, as well as
we; and therefore agreeing with our
Globe in fo many of thofe very
things wherein their Figure is concer- -
ned, had we none of tiq[e_ Reafons T
Lt . ‘ ¢ K 4“ . : » h ‘ w
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Have already mentioned, there would
‘however be great reafon to prefume
the fame thing of them -as of out
Earth, viz, That they received theit
Figure from the fame wife CREA:<
TOR, and that (were we near
~ enough to behold them) they have

as manifefl Signals of itas we, - -

$.'. RN
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Attmo?zo,n or Gra'vzt]‘ |
- "OF T HE
T erraqueous, and the other Globes.
'mexmmmm‘
~~  CHAP.

Tbe Wefu’mﬁ of Attraéhon in tbe pro-
- duEtion and. prefervation of the Figure

-~ of the Barth; and the De cmt of Feas
.Y Bodte:. T |

Books ‘treated’ of the
Motions and Figure of
. B the Globes, 1fhallin this
chﬁdcr their GraWty or Attrattion,
o Wthh

EAVING in thc two, laﬁ -



138 Ageney of Attraftion. Book V1.

which according to the modern Pki-
lofophy (which hath great reafon
“and probability on its fide) hath a
great agency in both thefe marters,
both in effe&ting and preferving the
Figure of the Globes; and goyeining
their Motion.. T
" ‘As to the agency of the natural
Attraction of Matterin theproduction
Cand pf‘c&rvition' of a fpherical figure,
as that of the feveral Globes is;bé%iaés
what hath been before fuppofed; it
may be collected from the {pherical
. figure.-which moft Fluids take, when
¢here is no obftacle to hinder cheir
doing fo. Thus Fhave faid Quiék{%er |
manifeitly doth, ‘efpecial {*”it}'» mall
dropsor quantities; in which cale cheir
own felf attrading power is'équal to,
or exceeds that :Ec carth : ‘fo doth
Lead and other. Metals when in fln-
xion {1); fo doth Water, Qyl, and
is i i t in
ef(;;tTh%ﬁZﬁ;m?fgﬁv:thhﬁsg?l:mﬁ
t R I
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in fhote all Liquids, which run near-
1y into a fpherical form, when huag:
on 2 fmall furface, as at the point of
a Pin ; orinto an hemifpherical figure,
on a broadet furface ; their Self-At-
traction caufing che former, as that
of the Earth and the Surface on which
they lye doth the latter. Thefe Pha-
nomena have indeed been afcribed to
divers Caufes, moft of them mpro-
bable enough, except the Pretfure .
of the incumbent Air: but this
is- manifeflly not the crue Canfe,
by reafon the cafe is-the very
fame “in "the _ dir-Pump {when the'
Preflure is taken off) -as in the free

tting the melred Lead through a Ladle fult of
holes into cold water. In doing which they
take care their Lead be not too hot, becaufe .
the glgbules would then fly 1o pieces ; mortoo
¢old, begaufe it would theh be long and have
tails; but-in a due temper it turns round.
They put Orpiment into their Lead, whenthey
mele and prepare it for Shot.,

Air:



va0 . Gravity preferves Book VI.
Air; and therefore fome other Caufe’
is to be found : and what more pro- .
bable, or fo probable as this of Gravity
ot Attraftion, which manifeftly exerts’
itfelf in fome, and is highly prabable
in all material things? (2) In the
“Earth it felf there is inanifeftly fuch a
thing as Gravity, which might as well
~ hethe Natural Caufe of the Sphericity -
of our Globe, asitis in thar of leffer
Maffes, but chen, as I demonftrated
in the laft Book, it is alfo evident,
that an oyep-ruling Power,and a wife
Providence not on%y ave Maiter this
Gravitating power, , but guided and
managed it in tli¢ formation  of the
\ Worlg. o -
Axp now upon fuppofition that
Grayity had any thing to do in the

L4

@ For the Proof of this I fhall rofer to

Sir lfaae Newton's Opricks, Queft.'13. and in

his Principiain many places, particularly L.3.
AP S A 4 B

Brop.5, 6,7y -




.Chap, 1. . the Globes entire. . 141
production of this Spherical Figure I

am fpeaking of ; the fami¢ ie muft

* havealfo in the confervation of thac
Figure. - For the fame Power it ex~
erted at firft; it retains fhill ; which is
~ as neceffary ftill to the preventing
and obviating all extravagant Excnre

fions,and Deviations from that figure,”

- which may happen through extraor=
dinary Commotionsand Convulfions

“ih any of the Globes ; fuch as Earche
uakes are, and-other fuch like furi-

ous Concuffions and Emotions that

fometimes befall our own Globe. - -

Bur leaving thefe conjetural

~ tatters, let us come to A more éyi=
dent benefit of Gravity, and thaciis.
~ the natuta] tendency of all bodies to
the center of the Globe : This is-very
manifeft in our own Globe. Far
whatfoever the Decays are among
earthly things,howfoever their Forms
are changed, yet their Master rerhain-
eth entiré, and recurnesh again to its
T graed

.
[4




142 The Gravity and CentrifugalBook VI
- grand Parent the Earth: or to put it
in Solomon’s words, Eccl. 1. 4. One
- generation paffeth away, and anather ge-
* meration cometh : but the earth abideth for
ever. Lo e
", Axp an admirable provifion this -
 is for the perpetuity of the Globe,and
tocontinue the State and Habitabilicy
thezeof throughout all ages, which
would otherwife waft and decay, or
run into- the moft irreparable and

-pernicious diforders,
mwwmxmmwm
. CHar. L
| “The Guard which ‘;Gr_ﬂ_r.it) ‘ orda;,i : dmjl'

~ the Centrifugal Force of..the feveral
. Globes, S

| ( Po N 2 fuppofition that -
N/ - very of the Globes tevolves
39“‘:“ itsown Axis (which I h?\;c
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{fufficientlyproved inthe FourchBeok) .
we fhall find, befides the Benefits ale
ready fpecified, another very great -
ufe of Gravity tc the Good, yeathe
very Exiftence, of our own and the
other Globes, and that is the prefer-
vation of their Integrity againft the
Centrifugal force of this their Revoluti-
on, or Diurnal motion. For with-
out fuch a Band, as Gravity, to keep
theic .parts ‘together, the whirling
about of thofe Globes would fhatter
them into pieces, and diffipate them
abroad into the circumambient fpace.
Thus muft it aceds befall our own
Globe, which whirls about at the
rate of above 1000 miles an hour
(1), -and is compofed of Earth and
Water, materials of muchtoo loofe 2

* (1)The Diameter of che Earth being 79674
miles, according vo B. 1. Ch.2. Note 1. the
Ambit thereof is 2503 1,4 miles, which being
divided into 24 hours makes the Revolucion
to be at the rate-of 1043 miles an hour. -

)  teXe
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texture to prevent the diffipation

" which the Ceritrifugal force of fuch a

Rotition miuft neceffarily - occifion
about the £quatorial parts, a Ro-
tation ¢hat would as eafily thtow off
the patts of the Earthi; “efpecially.the
Waters, as the whirling. reund of a
Wheel or a Globe, would the loofe

_ Duft and Water lodged thereon,

But by reafon the Gravitating Poser
exceeds the .Centrifuﬁal as 2174 exe

- ceeds 7,54064 (2) thatisabove 288

times, -therefore all parts lye quiet
and fecure in their refpeive places,
and enjoy all the benefits, which I
fhewed do, accompany this Mation
without any difturbance from ir. .

T ausis out own Globe guarded
- by its Gravity dgainft the centrifugal

~ force of its Rotation. - Bur this is far

' (2) This is the proportion or nearly fo,"of
the Gravitating to the Cewsrifugal Foree of ithe-
Earch under the Equator, as may be compttod:

from Sir If. Newson’s Prinsip. L. 3. Prop. 19, - -

T

.
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more remarkablein fome of the other
Globes. ‘Thus particularly in the
Sun, whofe Ambitis 2582873 miiles,
and whirls round once in about 2§+
days, doth confequently revolve at
therate of 4262 miles an hotir (3),
“above four times as faft asche Earth;
which ia-a litle time would ehdan-:
ger.its diffipation, withotic fuch a
provifion as Gravity is. ‘

. B u r whatis this to the Centti-
fugal force of Jupiter whofe Butk
far exceeds our terraqueous Ball; and
whofe Rotation is performied in lefs
- than half the time. Buc from a coni-

putation of particulars we fhall better
¢ftimate the Matter. The Diameter

. < s ‘; N L " Lt d

© {3)Thé Siif's Diameter being 822148 miles,
. the pumbers here affigged will naturally
follow. =~ i i
, As tothe San’s Gravity or Asradive Power it
is (by the calculation of my Friend, the acute
- and learned Dr. Hallggpto the Sun’s Centrifugal
. Faresy as 47000 to 1 : The method for finding
which fee inf Note . .

$ ... of




146  The Centrifugal Force Book VI
‘of Fupiter being 120653 miles, -dcs
Circumferénce is 379045 miles:
which revolving round in lefs than
“Tenhours,is at therate of §8159 (4)
‘milesan hour under its AEquacor.
And if the Denfity-of every Planet
be proportional to its Diftance from
the Sun, a5 is now with greatréafon
‘imagined, that js, if chofe Planets -
neareft the Sun, asMercueyand Perms,
are proportionably denfer than'thole
more remote; as:Jupiter-atid Satuma ;
- then is the Globe of Fwpiter of a-13%ér
texture than ours.is, and in fomuch
the greater danger thierefore of beitg

R aE
M

(4) Fupiter's Ambxtbemgngo“mxlcs
. his k@vg{nqon 9 h. §6' or 596 minutes s;g
i{hevolutxon_m an hour is by the Logarithms
L usn ' ; :‘.(' 3[

LYY
3

Csobminutes - a77ess3
379045 miles - .5 §2B6982
_ t:60 minutes . 1784583
| s
Sat——

" 38159 miles . i ; 4.;8159’62 .
: . - whitld
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Bt B )

whitl'd to pieces by {0 ‘rapid 2 mo-
tion' as chat Planet manifeftly hath,
were not its parts kepe clofe together
and fedate by fuch 2 Band as Gta-
vity (5) is. . ‘

3

L T

(s5) The Proportion of Fupiser’s or any other

_Planet’s, or the Sun’s Gravity to their Cemsrifugal

_\foree_may be gomputed from she maft fagaci-

ous Sir If, Newrap s:Pripcip,L. 3 Prop. 8 &19.

Byt the hefore commended Savilian P»fﬁr

- dugggefted to e :Z?s.caﬁer and quicker Rule,

. Agr -fuch,Plantrs.gs have Sacelligs, wiz. The

”P%rgign_ of the Centrifugal to the Cenixipesal force,

. "orGravity of any Plamet at its Surfack,is compoynded

. ,(f@d@ﬂiﬂ?ﬂ ifb)fbl'eufe."f the Semridigmeter of

Fhg Rhange bath to ghe Cube of she Diffance of gny

= of its Satellites from ‘the Center of that Planet ; and

-#bgRa ;,6 7 b' thoSusélises Peviodick

. time o thy Sgusre of the Perisdick Time

ofﬂ:‘b)eédplmiu Revolution. ,fThﬁ's for i‘gﬂan&:c, :

thediRance'of Fhpier's Onserimof Satellite being

293 8eubidiambrors;of Fepiter; and jc’s Deriod

. 6 gays, 16 hogrs, 32 minutes or 24032 Mmi-

' paep8, “and Fapirer’sRevolution §96 minutes ;

"o SNl find:thie Gravity in Fupier's Surface

;o' pe-to his Gegtrifugal Force in bis Equator,
LA 3t0996. - ° C

P R

. : . |

M 0Lz CHAP.
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wmmmmmmmmm
- C H AP. III

of tbe Pawet and ufe ﬁdne[f of Gravtt_y
to retam the Planets i in tbetr Orbzts '

Or a Concluf ion - of dns ﬁxph
Book, I -fhall take. notice of
one more-remarkable benefit of Gra- -
vity, which is giounded. upon the
fuppoﬁuon of.the txurh of, the Neg-
tonian-Philofophy ;5 which hath fogood
" Grounds, and'great Reafon, Liight
fay Demonftratians, on it’sfide; pag-
. ucularly it this mateer,- that adfijig-
~ting of it here, we, Ihadl difsayer,a
another-admirable work of.che;C |
~tien, and that is," the preven
. Evaganien of -the Planetsy. a:&
< accurate Reétaining’ them thhm'
due Bounds of - their Orbits.
this is done by. Gyawy, and that
| Gra'mg +
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Gravity and Motion folve, in the moft
compleat manner, all the Phznome- -

na of the Planetary Motions both -
Primary and Secondary, is abun-

~ dantly made out by the wonderful

Sagacity of the great Sir Jfaac New-
ton; asmay befeen in his Principia.
B u r before I come to the par-
ticular agency of Gravity, it will be
-neceflary to'premife fomething cotj-
cerning its Nature, and fome of ifs
Properties, ¥z, That Gravity is not

tetminated:at the Surface, but reaches
‘to the very Center, and-is extended
to immenfe diftances all round the
‘Centets.of all the Glabes: By which

means the celeftial Bodics are ena~

Bled to'lrave Syftems of leffer Globes
revolving ‘about- them, - For had
“the force of Gravity determined ar,
<ot Jnedr thie, Surface. (as it might -

K ﬁmfc'ﬁonié,‘ if intended only for the

“Confervation of the: Globes) in this
pifg, all ‘the Bodies that were put
| k3 i
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i Mbhon aptt chat twere to p‘zifs
at fortié dxﬂtaﬁte from theh, would
‘move on ‘in'# fhrait, not éarved
line, aind be loft itt the great Abyfs
of' Spacc But the altwic CRE A«
TOR hath, “ia his fitt. Produéti~ .
" on of Mitter, Beftow'd upot it
. fuch a Property, as that every Pir- .
ticle théreof Hath aTendency towards
every’ othier Particle. Fromi whence
it corhés to pafs that every Bady
hath  Gravitating Powier iccordifig ¢6
- the folid Content or redl Quantity of
its Matter, and tot accordmg to its
Supcrﬁcxcs, or Extenfion..

A ~p this Gravity of all Bodies is
'obfcrvcd manifeftly todecreafe in
~proportion of the fquare of their
Diftances™ reciprocally ; that is, at
twice their diftance the. Force is bue
one fourth of what it was at a fingle
diftance ; and but a nmth at thncc

- the diftance, &c.

Tuar
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T aawthis is fo, js abundant.
ly praved: by the lafi commended
Author 5 gwhn by eftablifhing this
oiic Princple in Phdofophy, hath
fally . xﬁzm*& the Syfleme of the
Wosld, ¢ asrelates to us; and
to all uhc* reft of' the’ Plancts, thae
regard the Sun as a. Ccntcr, both -
Brmw:y and Secondary - . .. .

‘W n a=x the Canfe of- Gravxty is,
ﬁ; Haae Newton doth aot - pretend to
“affign, s sdefign being not to en-
Eage Himnkelf - in frammg Hypothefes,

ut: to explain the ®henomena by
Experiments-only, and to raife his
~pnoble - Superftru@ure .upon . them.
"And therefoce, although the matters
:of :Fadt,:-and the Final .Caufes aré -
: cvuiem:, I will: not venture to fay
146w it comes to pafs, that Bodies
>gifb ac fuch.immenfe diftances upon
»oné - another ; but chufe rather to
acquiefce in adomng the Wifdom and
Powcr of the GREAT AUTHOR

L 4. of
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of all things,:who Hhath -infpirited
~ the Marerials, of which the ' Woild
confifts, yv)th fuch an a&ive quality,
as ferves' not only ro pieferve the
* Globes themlelves intize; -but to en-
able them to mevolwe ‘about ‘their
luminous Cériter (from Wwhence they
have cheir Light and Heat) :in Orbs .
. that are the moft commodmus, and~
alfo fixt and permanene. =+ -
* Haying thys premiled what'
was neceflary for the underftanding
 the Nature and Properties of Gravis
ty, 1 fhall .proceed - to “vonfider - ies-
agency in ‘the Planeary  Motions.
And -hete we: have divers: things;
whigh plainty- demonflrae : thefe
Motions to beno matrets of Chance;
‘but the Works of an infinicely Kind,
as’ well ‘as Ommpotmt and Ailaqjd
Agent T : ii 7]
- Lhave already in Bonk 4 Chm(
raken noticé of thie Mgtion of- the-
Piancts bcmg madc xioc in ‘Lines
o : - tend-
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* tending from the Qentepyo:chd Cite.
cumferene, or very obliguely thiere-:
te, but acrofs, er-neasly ‘perpendis
cular to the Radii. . Alo thac the
- Motions ahd Qrbits. of .the Planers
do not:tend contrary ways,or muich
interfere: yrith one another. . Thar
therefore ‘which I fhall fpeak of here,
concerping -the Plinetary Motions
being the Work of God, . will be o~
ly fo:far;as: Gravity is. therein ¢on-
cerneds::fad 0 s
1. kr~was-a very notable provis.
fion to-prexens the Evagation of the.
lanetss ~and. to kéep.them wichin:
theiy .due and proper.Bounds,: to.
bridle and detain chemywith Gravity,
as with fo many Reins and Bridless
For- as the natural, tendency of all
Impreft Mation is in Styais Lines, (g
when Motion was given: to the Pla~
nets, thig Motion (altho’ as1aid it
- was attificially'mads, perpendiculare
ly to the.Radii, yet) would -c}altrry-'
Lo . ~ “.-them |




¥4 . OFf B 0rbits . Book VI.
* “them eiité‘atay i their Targens,
fo thit they would heverretutn again.
Bur béing thus 'detain’d by Gravicy,
another admirable provifionis that,
2. They are moved in Orbs : Which
Orbs ‘are formed of a’Metion com-
pounded of this Redilinear Impulfe
impreft upon the Planets; ‘and the
tendency of theit Gravity to their
Centers. In which Motion 'a’ 3d
thing very remarkable is,” That the
Impulfe or Velocity whichi¢ impar-
‘ted by the Firft Mover to évery Pla-
net, and the Gravity of each Planet,
are fo nearly equal to what is requi-
réd to make a %ody deferie a Cir-
cle, that the Orbits of tche Planets
are not very Eccentrical, biic nearly
Circular. As is particularly remar-
kable'in Penus, and the Earthy and
more efpecially in the whole Syfeme,
~of Fupiter's Satellites.. And an admi-
“rable Work this is. - For fhould the
Velocity of any Planet be double to.
prher Ak "~ whar
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what would make ic-move in a Cir-
cle, that: Planet would go away in
~ ifiniturd, wichout ever returning again
irt any Orb whatfoever. - Or fhould

one half of the Velocity be taken
away, the Planet woisld defecedd ob- -
liguely towards the Sun, until ic be-
~ came foirr times neater the Sun than
before ; 'and then afcénd again to ics
formet placey deforibing a very ec- .
céncrical Orb. - And by afcending
. .aad defcending alcernately, it would
be: heated fixteen tirhes more at one
time than another. 'Which uneven’
‘Heat would make the Planet unfic
for Habiation. And the {ame thing
-would happen, if the determination
of its motion fhould be altered; fo
.as_to, become very oblique to the

:Radiss. drawn from the Planet to the
Suq. .~ But thefe things being accu-
rately .adjufted, and contempered,
“make the whole Syfteme to bea work
of incomparable Convenience and

L ' Beauty; -
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Beauty ; 2 Work the beft contrived
for' the benefit: of the World’s Inha-

bxtants and to fet forth the Curio-
fity and Skill of the mﬁmtc Work- |
man. - - ¢
oI mamfc& thcrcforc that the
Syﬁemc of the Planets is not -to be
reckon’d 2 matter of Chancs, orathing
owing to a Necefity of Namre, buc
the Work of a kind and wife Agent.
And ‘that this is fo will be farther
- manife® from the cafe ‘of Lomets,
whofe Motions, DireGions and Orbs
- being utrerly different’ frody' thofe
of the Planets, demonftrace the Pla-
netary Syfteme to Have been modelled
by ‘Coinfel, and riot by a Necefity of
Natm‘e ot left to Chance, ~ For asfor
the Momon of Comets, " it'is fp fax
from being alwdys the fame way,
that they move fometimes contrary
to” one’ another:  And'as for theix
Rlanes and Dire&ions, they fie every
way. And'as'for thcxr Qrps, they
" o . arg
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are exceedingly eccantrical. And by

. the bys, . this, Eccentricity is an ad-

mirable Contrivance of the CREA-

TOR, to prevent the Comets from-

dnﬁurbmg cither the. Planets, or one
anothet, by theit mutual Azciagti-

ons.. For by thismeans,: they have. .

a large and fufficient room to revolye

in; and by afcending .to.very great.

heighits. abovc the Syfleme of :the

o Planets,and fpcndlqg a.lmoﬂ' allizheir

time in,the renioto regions.of -the

Univerfe, 3t vatk diftanges both i .
the Plagers, and from one hother,

they do not incopimode. eithes . the
. Plagets, o themfelves 5; as behemwife

they would have done; Ihmﬂdx;vh:z;

have srioved in thedeme Plano

the. Planets, - For-had. they:dions oo,

‘:heﬁ monldhavahieeh ape fumetimes

4 a¥e, come o naar.she: Blancns, :
. angd haye difturbied deir, Motians,
and; gerhaps have ddfhidunithem -

alfo. - -But alt thefe Qircumfances

a5¢
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até foiwell ddjufted; -and fo-wifely
repulatad by the Divine Providence,
-thavthe Syfteme:could nockhaxk:been
_ better contrived, au’hcrffm‘ coﬁvkm-
semce ot eauey.: o M6l N
* Amép mow upon dhiy ifnghl& pro-
bable; & may’ fwxﬂhj@bahy cercdin,
Theory: of Gravity a&ing i’ che
sMotion of theGlobas, we Have ano-
stherex e Nicaty: it the: Works
10fithe: Oroatiog uthte jjulkly :deferves
she : gmmﬁ' radmifacion ant piuife.
“Thacaedongrid!hany: imsene,mbd-
~wihg Mafles, :they fhould aik Sbferve
.theiodue Bbumk;dm the moft pro-
.perPihs appometdifor their donve-
(ninkbiand good; atid at-all ‘times
sianfwer: he:grehe Ends to whichehey
«bsifervin. the‘@mﬂuoﬂ'mﬂrmw
' lartprhor die iabicable Glohv#{Hould
alwafs redaain o sch due Diftances,
o and«xhﬁvn it fiohl ipnopwogfblﬁs as
.avd befky for :therni - ' Apd -iHat - the
«famt:rmo%ohld: at-the! famc»t&mrc ‘
- pals
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.pals -in paths uttecly diﬂ'ercnt, but
“yet fuch in all probability, . as:mag -

- render them .alfo . of wery gretie ufe
‘to forne -er other partsof the World;

* whether we look qpon .them &s Pla-

ces of Tormcnt (as hath been faid)
or ‘Bodiesappointed for the Ri¢frefho
‘ment and -Recriait -of the Syn, or
_.any of his Planets, as Sir Jf, Newtan
coﬁ;c&uﬁeéh in hlse!’rihctp L4y, V’«q»
41 Cig2. -

ANb pow from the coﬁf’ detation
of whag -I. have.fhewn in .this fixch
Book to be-either highly probable,
or very certain concérning Gravity,
-we. have another \hanifelt dedson-
fration of the -infinite CREATOR’s
Wifdom and Care, and another co-
gent, agpumgnt to’ excite -the:
Vengrasion and, 'Bmfe in lus Crea-
Luses, . . . o .

J“ﬂ BOOK
SR f‘r "
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