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Prmcc of WAL B 'S, Pririce Ele&oral
“of ﬁmwkvlmenbog, &e,

"Duke of Cwawilé dnd Rotéfiy; Dike 2ad

Marguds of Camtri f Chefter,
* MitfordHaven, atha;?e:k {‘fa ntN’ortb-
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- Lord of the flgnds, and Steward of Scor-

" lind, and Kright of the mo{t Noble Ot-
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The ‘Prefa;e.

“unknown, have given me gredt et
couragement to fulfit my promife,

‘wi

- in fending abroad this other Part, 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 Nates
{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 part of them into the Text:
which neceflitated me 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; oncpfg Campani’s grind-
ings and others of Englifh work,
which exceed it; but efpecrally ene
of Mr. Fuygens’s of about 126 fect,
which few for goadnefs do furpafs.

Oy



“"1e Horizon,
furrounded:
other, and

indeed the chict; the wantof a lon

Pole, of 100 or more feet, to raife
my long Glafs 1o fuch -an heighe as
to: fec the Heavenly Bodies above
the thick Vapours; which much ob-
fcure all Objects near the Horizon,

efpecially when viewéd with fong dnd
good Glaffes. . But a5l have been'
sat conﬁdergblc expences already a2
Bpp: thicle mdrrers, ' and’ this I am
nfozmed “would ‘amount’to* &b *or

‘ 9o£ J. thought it much oo gredr &

"biusthen for the yeariy lndonhc oﬁmy’

lemg :
AND thereforc if T h:wc' not fuﬂi-

cncntly anfwered the ‘expetations of
- Aas fome



viii  The iithor’s Orbfe‘xvhtib;s‘) -
fore of my:learned: and -ingenfdus
Friends, I hope they will excufe me)!
and believe itto bemore my Calami-
ty than Faulc that I have: 'done no
more ; efpecially among fuch Planets:
as: have! advantageoufly. prefented:
theémfelves,as $aturn particularly hathy
whofe § .or.more' Satellites it may be
~ expecked Lhave feen 5 but I could ne-
ver reach but three of them, and.
they only when: there were but few:
Vapours. ".And as for.the Spots ia-
Mars and Kenus, and their Motion:
round their own Axes, T confefs'].
- have nor yet had good Views of thofe.
Rlanets,fince T haye had ey fuiniture
of Glafles; by reafon of the too geat:
diftance.of Mars from the Earth, and
the proximity. of Veuus.: to.the Sun,
3nd-of late; the cloudyiweather, and
t%c fmall alsisude which. Kenus Hath!
above the Horizon."But if I.can. ob~.-
tain a fufficient Apparacus, and-God
is pleafed to grant mic Life, ;{paltlii'
C TR
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'ﬂ:e Autboq aml others: Obferwnom ix

and Leffure ] hopc to compcnfifc for
Defeéts. o
gnt howevcr,%a’i ishere wantmg
in myiown, 1s fufidiently made up
from the Obfervations of others. - Of
which the learned World hath good -
ftore fincethe fnverriorn: of the’ Tclc-
fcope; - which as it hath made am-
ple difcovetics of theWorks of Géd,
fo'hadh faid ‘open 2'néw, “and 2 far
more'gtand :and nobite'fcene of thofe
Works than the World before dreame
of, and: afforded us a far more Ratio-
nal Syfteme of the'Heavens and ‘the
umvcrfc, thanwasbefore entertained.
. AN nforafmuch asThave frequent
occa{’ ongin:my following Book .to-
fpeak ‘of; ‘and 4ccording o, this'and
me iof the othét Sy&emes it is he-
z I'fhould; by way of chfa,cc .
give fome" account of them, &0 éna-
blc fuch perfons to read my Book as
are. unacqmmtcd yvt{;h Aﬁronoqncal’
mztccrs PELNERG «

Axoxg



~Of tha foverd sfﬂem;

Auoﬁe i

T need take nc . ey

~ the Prslemaick; the. COWWC% and the -
Naw, Syfteme. . Off qach ef whwh in

thelr Qtd%- B oa L

Of the P:olemmek Sjﬁm.

Ln the ‘Ptolm«kb‘yﬁm the Bar:h
and Whasers are fuppofed to be in the:
Centerof the Vaivsr¢ ; next to whidh
is-the Elemiead pf dﬁi‘,add ncxt above
that-isthe Elenient of Fiss: pete thae _
the Orbrof Merewry ; then that of 7e-
nks, then that of the Sun;and above
the Sup’s Orb, thofe of Mﬂy}a iter
and Hagprn g and ahove-themr all,the
 Birmament ox Osb-of the Fixt Stars

then- the Gryflalling Orbs ; -and Jaﬁly
the Calsm Empyresm, oc Flezven of
Heavens. - Al thefe malfy Orbs, and:
valt Bedics borm by them, are, in
this Syfteme,fuppofed to move round.
thc tcrraqucous Globe once. hm 24
. . ours?




——

- of the Mmiverfe. T xi
tionrs+ atid befides that,in fortie other
. certain periodical times. For the ef-
feting of-which Motions, they were
forcedto conerive fiich Circles asthey
catted Ectentricks and Epicycles,croffing
~ and interfering, with: one another ;
‘which ¥ could not reprefent in fo nar-
.row a compafs as Fig. 1. is, which is
a Scheme of chis Prolemaick, Syfteme 5
which - is nniverfzlly maimrained by
the Periparetick Philofophers.

c Of the C0pcrmczn Syﬂeme.. .

T me next Syfteme is the Pythago-
rean or Cdpernican,"beihg 'iﬁVCl_ltC&g as
forhe imagine by Pytbagoras himielf.
Buit'Diogenes Laertins('s Jexprefly faith,
'hae Pythagoras’s opinion was, That
the: Wortd- was round, containing the
Earth in the midft of it. 'And by “iz’ﬁny’s
account (2) of Pythagoras his Diftan-

- (1) Lib.8. in Pythagord.
(2) Nast. Hift. L. 2, c. 21, 22. ,
. ces,

)



Xii___ The Coperpican Syffeme.

- ¢es, and Orders of the Planets, this
feems to have been his opinion, But
the fameLaertius(; JaffirmsPhilolaus the
- Pythagorean vl Tl wavaid xgmi Kinaor,
TPy évra'f'va a3, Ty Zvegxsaor padiy 3
- to have been the firft that (aid the .Earth
~ was moved in a Circle:: but fome [ay Hice-
tas the Syracufjan. . So Plutarch in his
Life of Numa, fpeaking of Numd's
building The Tempie of Vefta, faith,
be built it round, and that a continual
 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 Pythagoreaps - (not . Pythggoras)
take to ke the Seat of Fire.
- Tnis Syfteme (whoever was. the
Inventer of it) Copernicus, a Canon of
Tourain reftored abopt the beginning
~ of the't yth Century,and was follow-
ed thereinby many confiderable men,.

© (3) 1bjd. in Philolo, - - -
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The Copernican Syfteme. -~ xii

as Rheticus, Meftlinus,. Kepler, Roth-
man, Bulliqldus, Lansberge, Herigonius
Schickard,” Gaffendus, Galileo,"and
others. *The laft of which (by the
ill will and infligation of Pope Hrban
VIIEas s fappoled] had thie isfor-
tune to faJl upder the cenfureof] and
to havé his Copernican Tenefs condém-
ned by, thé Inquifition, and Was fot-
ced £0 abjure them. ~The’patticu-
lars of which,’ j&iﬁe, Reader hath a
mind to fee, he may find them in
Riccioli’s Almageft. (4). '
" Accorping to_this Syffeme,
the Sanis fuppofed to be in the Cen:
ter, 'janc\i the Heavens:and ‘Earth to.
revolve'round ‘about him according
to their feveral Periods : firft Mercury
* innear 88 days ; then Penus ini {ome-
what ‘above 224 days; then the
Earth, with its Satellite the Moon, in

o N R
(¢} Lib.'9: Se&. 4. Cap. go. - -7 *

s



xiv ' .. The Probability of =~
365.days ; then Marsin abour 687
days ;. then Fupiter with (his four
: Mo’q_q@i‘qyabou"t;;;;i;‘ﬁays‘; and [aft-
ly, Setdrn in fomewhat aboye Yo7 59
days, .with his §: or more Maons re- -
volving about ihi%i . And beyond
or aboye all thefe. is. the Ff??‘.“!ﬁ?"';

or the Kegion of the Fixt Stars,which
- are all fuppofed po e at egial di-
ftances from theig Center, -$c§um.
- Twrs is the, Copernican Syfeme,
which T have g}'\kcr! @ Scheme of in
Fig. 3v » And o far as chis Syfteme
relatgs ‘o the Morion of the Fauh,
~ and the Sun refting i the (;,chtcr, I

prefer i o tbe Prdlemick, Eypui
on thefe,Five following accpunty,
1. Becaale i is far more ;agrecas
ble to:Narure, which never.goes 2
round-about way, " but always acts
by the moft compendious;- eafy and
mican way, thatis-perfornied-by o,
" er.a few. eafy: Revolicions) which;in
R I _the



led in for, in the othér way;' So for
the Periodical Motiops of the ‘Pla~
ness, their Statiofts, Retrogratlafions
. and Dire& Motiotts, they artiall ac-
counted forby one eafy, %ngl'é oti-
on round the Sun, : for which in'the
Prolemaick way, they are forced 1o in-
vent divers firange): unnatural, {heet-
fering Bccentricks dnd Bpicycley. =" An;
Hypothefis fo bungling -and” moy-
ftrous; a’s’fga\"e occag'oh; to' 2 cetfain
King to fay, I behad been ¢f Cod's
Coun%il;iﬂnybe deg the Hm%(m, - be
could -bave taught him ow ta have ‘wien=
ded bi&":WWk. Sl \, z &t‘:“). ity
o2 B4 the Copernitan'is far mdrecafy
- apdag; ‘itaﬂﬂmt&rc‘cha’ﬁ‘ﬂk ﬁ
lemsickByfteme fo 1t s far more tom-
SR " pleat






The Copernican Siffeme. _xvii
Wrimum Mobile, whith moves all the
feft in only 24 hours. Which aré

Motions fo unp'm})o'ftioﬁal and difas
- 'irccablc, that are fu
t

fhcient to fubvert
¢ whole Hyparhefis.. Butit would
be endlefs 2o enter into a détail of
fuch ihcoherences and improprieties
as the Prolemaick Syfteme abounds
Withi o » - L .
© 3. The prodigious and incoriceivs
able Rapigity affign’d by the Peole-
maicks to the Heavens, isby the Coper=
#nican Scheme taken off, and a far
thore eafy and tolerable Motiori fub-
ftituted in ies tbort.  For is it not 2
~ far mhote eafy Motion for the Earch
to revalve round its own Axis in 24,
‘houts, than for fo great 2 number of
fir mote mafly, and far diftant
Globes, to revolve round the Earch
in the fame fpace of time? If the
Maineaisiers of the Prolemaitk Syfteme
do pbje® againft the Motion of the
Barth, that it would make us dizg:

a . .
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xviii_ . The Probability j

JOUERUISESREE S A

a}i*{i_@ggg_tt‘ 6@;’@1’6& df_ﬁec&,;vﬁg
aprsipisanta hdw tersihla Ra
e smult shat -of she! Klgiwend; bea
What a Nelagiry, mufk theiSum have;
to.fun-its pourfe; "2t the diftance: ofl
21 or 72 Semidiamegersinficfie Earchp
What-a Velogity. muft shassof thé:
Fixy Stars,_efpecially thafiof she Prix
mum Mobile be, at. fafgxga@md&mﬂ
,cesthanthc Sun.is? o Low = 50D
4 lisan mconteﬂ:abk axgumanﬂ. |
of thc Sun being the. Center, of : thé'
Planets abouthim, and not the Earth)
that their Motions and Diftances, refpm:
the, Sun,, and not the Earth.. -
with ncgard to the Sun,:tbcﬁrxmaryz
Plangts have a. very due Motiog, im
,pmgomon to their [cvgm D,nﬂ;gnmsm
that is, . Their Mations ‘seuad . then
Sun, are in fchu?)hcatc Brppgmqnﬂ
to-their Diftances from hifn i buy this
Proportion deth nat hold,at-a mﬁfﬂ
relation to the Earth. But

. Scsenda,ry Pl,aaecs, FQDﬂ? Sﬂﬂlﬂyz
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o, T opemises Sufieme, 1 it
%quarfhnd«fdwﬂaﬂmdm?ﬁ Vety eets:
taid chaewhdyl have e fitic bl pet
corhibin PG imbriesy: ay vhiefl I’rimdx‘feé
Raveores thb S s thaelis): The Sgiidred
ol viwik ﬂtﬂdu‘ﬂ'oﬂm vt @ the Cubés b f
thelr B Huand asit is very eérd
rai and wifiblls, chae the: Sccond:lt‘y
Plﬁktbrcfpeﬁxhelr Primaries a¢ theif -
Centers, and nfove roiind them ;- fo
fouigming fome meafure © {ore would
thitik D> riodels certain, and: beyond
ddubr, that all'the Priiary Pianccs
vﬂneh haver thé felffarite refpedt td
amiiMc tb the Sun'
ay¥ thiéfy o their P‘n’t& |
1hariek) thié thole Pritmarits, Ifay,do'
mmﬁﬂﬂi‘hiﬁ\ ‘asitheir Ceriter; and”
iwtiabodtthe Eatth; t6 whom thcy‘ |
ﬁaveamc{nélﬁe@ecf ‘
%Ilflm 1st Ai‘guméﬁt | fhall allcd g
’ fdaiﬂ'y édféhc(b};érmcmtotht'
®udle yee,is fromithe gréat Paril
'ty’iéﬂﬂ% ity obfervable amdng{

ﬂﬂﬁe Works of the Cteatton § which
| i1 Have
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Cofigraicus affwrred. X4,
nainthax githes ir bath thyfe Mortions,
or the Fighvens Mﬁf?fgﬁgﬁ?ﬁﬁg
facmofapT: fgr ?Re
¥axh saperfop a for the
Meavetsashosh | fhewn.
s1c Ty 85 having.-fhewn how. fay.
adie proRalls the Copernican Syfteme
2is thanD Dpolemaick, fo far as it fe-
ffes tothe Motions of the Heavens
1asd Earchy ;and the Sun being in the
nentor ; ; iF TeMains (before I proceed
Ik -the ;Third.and laft Syfteme). thac I

sghaould ;aafwer fome Qbjections al-
Jedged :againt this SyGeme, pardy

-tfedvn Saripture, aod partly from Ths-

il AD SEH e

brudT #A:Qbjection Scriptureare -

I hdob asifegm to aflert tne Immobilicy

i dachReftqof the Earth, and the Mo-

~winriofge Sun and Heavenly Bodies,

100+ Hamislexts that are brought ta

s 1glroéichd Isumobility and Reftof the -

25 Barchy ate.a;, Cbron., 16, 39, . The

<1oWurld-[ball, be. :fRable,.. thet it be nat

fig3 . a3 “moved




mww‘ﬂb}z&magaa#w

misgd The lame s sidy Blalg
Fhe Warld g a?lﬂ:éd faat e
not be mov A d fo'the ﬁ\mt'again‘
B/ak. 96! 1o; 5T P/al. To£4.'G
is (ald tolay the foundations of the Earﬁ:‘
that *it fboald ot be mo»%d [P e
And laftly Solomon, Etdlef. I3, affercs*
that The Earth abideth for }ﬁk “Liked
to which is thae of th ="~ '8, Pfak.
13 9. 90. Thou bg/? eftaviypea tpe E'artb i
and it abtdetb Thele are the rinci\
I Fexts which feem to aﬂP re the'
TImmobility and Stability ofthe Earth,
T us principal Texts which men<*
tion the Motion of the Sun and Hea~
venlg, Bodies, are fuch as dferibe Ris*

" fing; Setting or Standing ftiltrothen.:
Thus Gen. ' 9. 23. The Sun ivas rtfen’
upan the Earth, iwhet Eot' e}itéréd“
into' Zoar.  And Gen. 15.97. When'
the Stn went down, and it was' ddrk}
Jmiaking Furnace, &c. “So' Becl. N5 %
The Sun arifech; amf the Sin ‘g'aeth downt, o

| md ij}etb ta t;:e place nﬁbere he araje

So
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‘Moot inicthe Valley of Ajalon. snd tle.
Swn frood flill, and tbe Moon flayed.
So. the Sun. frood. fHill in the midft of -
Hea’ven, “and, baﬁed not to  ga downp,
aboxt @ whole day,- And in 2 King..,
20. 10._apd Jfai. 38, 8. .the Sun is;
f@;d to bave returned ten degrees Imdﬁ
ward in one of the places, and is.
Slqadag’ to, ha.vc done fo.in the otbcr. |
Tu;s& are tlfxc chmfchxts o,
'&m (s W}elch eem to lie againtt,
the %apem:can Hypotbcf s. - In anfwer,
to which this, may be, ﬁxd in-genga.

Bf o ocag o oml
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w vrv A, 0
tors,» lthc I%R@B ﬂ‘ygf Tﬁtmfk (5) ung;
degltands the Gofbel Raic rabeme
in t the firft ang third of: Te)?:;:‘ '
And his ParaPﬂraf& on, xhamg Q’faflm -
. 1., He who: made;tb(\
ﬁq:port tbat ‘excellont orcl'zr grqm nm: |
are [et,tled /o tkat it /lvqlé not. be in thes
po;ver Of man to J{ﬁwé wlm; hq bath emy
__ ﬁabhﬂzed | l
A's fot Whar is s faid in ‘P/:zl 1,04m
5, it is manifeft that che Plalmift ; is.;
thcre celebrating the Works,of Creae,.
 tiom,. “and that tEcrc' was as fair A oc
caor 03, of fpcakmv of the, Earth’s;,
n  relation to- its two Morxons,
s any where, Bpe yet even here alfa .
the, ‘daursgir and’ permancqcy of »its;,
Statg'ifth ing aintfed at., . . The, 1afki,
R }eb}had Commén‘tatqt thus Paq,
P IEs on the Pla.ce ( 6), ng batlyy

ka3 Dot

uiw

hisn:m ) E‘h ; \uaiif‘
r«f rmm«: L o "-“3, o

[ettled

......



ed the ma : Eqrtb even
inthe l:quuf‘ air, nﬂat:-{
o¥e; that nbile’ of 3 mﬂl and’ 'P '
peftsy *wbtéjy beat upon 'it' from 1mt75outr f
ko any d from w:tbm, can ever
M it out f the place be batb fixed for it."
“As féi‘ etwo remaining placcsm
Erdd‘ ésfal i1g. it 1s plam
cnough that their, Defign is to {hew’
the Vanity and lni’tabnlnt of the
things of thls World,that they are ll
- mibre fleeting and uncertain than,
other matters, even than the Earth'it"
felf,” on which they have their reli~'
dence. - Ty Ecclef. the Wxﬁ: man, (wha‘f‘
had undegtaken ta prove al} dn%i‘ :
hérebelaw ta beVap y) begins Wieh
thé' Stare of Man him{Hlf; and ‘{hews,
tHit'to Bc mote fickle 3nd ;ranf itory”
tlrm‘thé Eﬂ.xth on Which the yatius™
Genérations' of Men. Jive, -and, to
whichtheirBodigsdeall ret:urp agam
Th: Gangrations. of men pafs away s
ut the_ Etgtb d:dng fuever; in the

fame
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Cibeas, wiT B Moon the ally 3f
Ajalon:- B it would B blied,
totake chidinla licerdl fente, zrrldlxgufi
gme thafé o grea Luminaties weré
chofined to'thofe twol ‘places, othéra’
wife thamin c¢ to the victo-
rw;s:f_ﬁ%@c'y.'., nud if fO_ Conﬁdc-' !
rable a ‘piitc “of the tranfation. be
fpoken atcording to its appearande, -
velly not thie whole 2. Why mighe riot
this Station- as well be an Arreft of
the Earth’s motion, as of that of the
Heavens, if the whole Miracle was
nat. (as forme not improbably think)
effected by means of fome preterni-
tural, Refractions, - or extraordinary -
Meteors, e 0 T
sA D fo for the Recefs of the Sun,
ovits Shadow in Hezgkiak's cafe,thar
which in: appearance. feemed to be .
thi¢:adtion of the Sun; is by divers -
leamed. men thought to have been
the effecbof {uch like extraordinary
Refractions or'Meteors, ds I mentio- .

’-.\.“‘t_.!x;: :‘ . > SRS »ﬁed - .
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matters were by alL peopie Laken 10 .
And in another place (9) There se2
‘nany things in the Floly Scriptures, which
are [poken atcording to the opinion of the
- time in which they were done, and mit

.

| T pRd
(8) Hierom. in Matth. .13, .
(o) o Form 2 B

s,
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~0(s) Augutt.de Géncﬁ ﬁd Literam. L.2.c.10,
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i ’ , v b
-difcuffing-of whichi ' I bave e ber tiin,
' nzfitber §itfﬁt At fhould e dbnbtof Juth
-ay:we < defire 15 infBri R 4y of
Salvation, for the necq/fa}f)’fb?‘?_i%ﬁt of the
My Church, : ST L f.\:-x..,:,(( "3 .
i Having thus adfierdd die OB
jections: from Scriptutef ‘1 fhalf’
the: laft place confider thofle %{éqgﬁc

from Senfe and Philofophys s
Tae Objection from' Senfe 1s,
‘That we fee the Heavenly ‘Bodies
adtually to move, and ‘therefore
oughe to. believe they da fo. | Buy
thiere is no weight ac all in this,” béa-
saufe whether we our felves, or the
QObjet moveth, it amounts tothe -
{ame. As is manifeft ro any one Cat(-
tied in 2 Boat or Chariot; the Pros
- greflive motion of whichi; producet
the appearance of 2 Regreflive mo-
tion in the unmoved ObjecEs we ook
upon; according to Pirgil's deferip=
- e gion

N, -
N »
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3ian of dnegs and hiscopany’s.lca-
:\Ymg*th@“ @55*‘(“1'§°‘)-‘33. Wl xlae
Yo csovebiur pariu terregud, urbefgue
Y Yo ) fﬁ@d%‘ AR [
1.e. Both Land and Towns vecodsd when
€ %Mt putispAre- . As for the.rebfon
Aereohy kfhall refer 2othe Opticians,
sRaticolayly’che famous Kepler, whe
' his Optices, Af#ronom. hath defignedly
hadled this poine, . . -~
o THE Objettions from Phitofophy
LATE [00 numerous to be diftinétly an-
fwered, efpecially fuch as feem 'very
ﬁij}olon;_,s,pgnic’:uﬁrly thofe grounded .
-on 2 {uppofition of the V erity of: e
-driftotelian Philofophy, as the Immuy.-
tahility aad Incormupeibiliey of ehb
Heavens, &sc. - For anfwers to which
hthall sefer: the Reader to Galiley's
8)fem. Mund. . But for fuch Obje&i.
qu;;éa',smf;m ‘have fome reafon in

RS
s

AR —

r(10) Eneid, L. 2. Car, 72.
- b2 - them,



xxxvi  Objections againft |
them, they are chiefly thefe, That if
the Earth be moved from W. to E. a

. Bullet fhot Weftward would have a2

farther Range, than one fhot Eaft-
-ward; or if fhot N. or S. it would
mifs the mark; or if perpendicularly
upright, it wonld drop to-the Weft-
‘ward of the Gun. . That 2 Weight
drop’d 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 Flighe,
‘but forwarded in flying the contrary
-way; with muach 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).  Shaut, faith

(11) Syftem. Mund, Dial. 2.

he,
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he,-— .w.ttb.ﬁo)w friend 1 the
YiGredt Cabin bf & Shippwogerlior mith!e
8 n}ceﬁo s ana‘ Fies, <ahd vther bieide -
‘Bu)tl%ed lt“,éﬁtﬂrd: Prodhrecalfo a rebt
WbT op Warew; and putz Fiffies tHarcnz
bl i Jdlfazal’Botffe of Water ap, . toiemp-
gy }b idtap by drop into another fuch
-1 a{tle (plaved underneath with a narvew
“‘zaéc’k“ ‘Wbl e Ship:lies ftill, diligently”
obferve bowithofe: lxttlé winged creatures
with the like fwiftnefs towards every.
vt ‘bf the Cabin 5 how the Fifhes. fwim
mdiﬁerentt'y towards all Jides s and’ bow'
"”tbe defcending Drops all fall énto the Bot-
Uitle undernicath. — -And if yow thromiany
tbmg to* your Friend, yox need igfo: no
“more force one way tban another, provided
'~ the Diftaices be equal. And tf youileap,
2 ”’you will reach as far one.way as the vther.
‘*‘""*meg ob/erved thefe particulars wbzlji
i ‘the Ship lies - fhill, make: the Ship to-fail,
= with wat Pelocity you pleafe, andfolong
*’ ‘s the Mbtwn is umfm my not ﬂmfuetmg
t]m Wd_y and that way, yon /ball ot per=
.brg T Y eeive




xxxviii  Objections againft

ceive there is any alteration in the afore-
[aid effeéts 5 meither can you from them
conclude whether the Ship movetb or ftand-
eth [Bill.  But inleaping, you fhall reach
“as far on the floor as you did before; nor
by reafon of the Ship’s motion, f[hall you
sake a longer Leap towards the Poop than
the Prow, notwithftanding 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--
fuion.  The Drops fhall all fall into.the
lower Bottle,and not one towards the Poop,
although the Ship fhall bave run many
feet, whilf? the Drop was in the air, The
Fifhes in the Water [hall have: no more
trouble in [wimming towards the forepart
of the Tub, .than towards the binder part,
but (ball make towards the Bait with equal
Swiftnefs, .on any fide of the Tub, And
P ST S O laﬂly
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~ Copernicus anfwered.  xxxix

laftly the Gnats and Flies [hall continge
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_ [hall perceive it to afcend on bigh,
and, hang like a Cloud, moving indiffe-
rently this way and that, without any in-
clination to one fide more than another,
The canfe of which correfpondence of the
Effelts, is, that the Ship’'s motion is com~
mon to all things contained in it, and to
the dir alfo: I mean when thofe things
are fhut up in the Cabin: but when they
_ are above Deck in the open Air, and not
obliged to follow the Ship’s coyrfe, diffe-
rences more or lefs may ar% among the
forenamed Effeéts. '
T Bus Galileo by this one Obfer-
vation hath anfwered the moft confi .
derable Objections deduced from
Philofophy againft the Motion of the
7 by Earch,




| xl . Of the New S]/}efﬁe._

Earth, And thus much {ha!l fuffice
for the Explication and Proof of the
Copernican Syfteme, efpecially that pare
- of “it relatng 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 fome
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. S

Of the New Syfteme.

.- Axp now]I pafs from thé Second
" Syfteme to the Third, which is cal=
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 unto ir. Tais



Of the New Syfteme. ~ xli
Tars New Syfteme is the fame
with-the Copernican, 4s to the Syfteme
of the Sun and it§ 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-
pafled with a Syfteme of Planets,
both Primary and Secondary, as
well as ours. . L
T uess feveral Syftemes of the
- Fixt Stars, as they are at a great and
{ufficienc diftance from the Sun and
us ; fothey are imagined to he at as
due- and regular -diftancés from oné
anoth¢r. By which means it is, that
thofe multitudes of Fixt Stars appear
. i ta

7/



xlii 0f the New Syfteme.

to us of different Magnitudes, the
neareft co us large ; thofe farcher and
farcher lefs and %cfs.

O~ 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, alf?o’ there
be but little likenefs in i, for want of
room to lay out all the feveral Sy
ftemes in due proportion; which s
neceffary to 2 true reprefentation of
the matter. . - )
- In this 3d Fig. the Fixt Stars with -
their Syltemes (reprefented by little
Circles about thofe Stars,. which
Circles fignify the Orbits of gheir re-.
fpective Planets) are placed withour
;ﬁi limits of the Selar Syfteme, and
the Solar Syfteme is fet in the Center
of the Uhiverfe,and figured as 2 more
- grand and magnificent part thereof,
And {o'it may be looke upoa by Lllas,'

-4"1.;U.. b o ; ) ’y"
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Of the New Syfteme.  xliii

by reafon of its proximity and relati-
ontous. But whether it be really fo,
whether it be in the Center ofy the
Univerfe, and whether among all
the noble Train of Fixt Stars, there
be no Syfleme exceeding ours in its
magnificent Retinue of Planets both
Primary and Secondary, and' other
admirable Contrivances,is a difficulty
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 Syftemes of
the Univerfé as' they will as to their
Dignicy, it is fufficient that in all pro-
bability there -are inany of them,
even as many as there are Fixt Stars,
which are without aumber.;
T a1s Syfteme of the Univerfe, as
ic is ‘phyfically demonltrable, 1o is
what, for the moft part; I have fol- -
lowed in the enfuing Book, but not
fo rigoroufly and obftinately, as wut-
terly to exclude or oppugneanyother
Cee e e R Sy.




\ A 3 ‘Miadis
- feft cheivexcdllente and s rificenct
i any SyRettie s fo I wistiwilling 1o
fhew the fai‘;ie’- in fuch ‘S‘yﬂ@fhcs‘%{é’ |
had occafion to :fpeak’ of thetn /s
becaule I' would ‘norioffend 268
confequently riot bar the force of iy
arguments upon fuch _‘R‘yﬁ:ﬁd’érs,'- as
might’ happen to be ‘wedded to the
“driftotelian Principles, or prejudiced to
- ‘the Ptolemaick, or any other Syffense :
‘not that I had my felf any doubts
“about this New Syfteme, but thisk¥ic -
to be far the moft rational:and pra-
“bable of any, for thefe reafons. 4t
w1, Becanfe it is far che moft hag-
‘nificent of any ; "and worthy of*dn
-infinite CREA T OR "' whofe
Power and Wifdom as they are ‘without
' bounds and meafure, {o mdy in 511
-probability exert' themfélves in the
“Creatiori of many Syftemes, “as well
-asone. And as Myriads of Syflemes

TAAT LI U dre
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.. ~ the New Syﬁenic. B xlv

~ aremore for the Glory of GO D, and’
more demontftrate his Attributes than
one, foit is no lefs probable than pof-
fible, there may be.many befides rhiis
which we have the privilege of living
in. ~But it is very highly probable -
-the matter is fo, by reafon. =
2. Wefeeitis really fo, as far as -
it is poffible it can be difcerned 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 aétually
moving round theit -refpe@ive Suns
or Stars.  But this we can difcern,
viz, ‘That the Fixt Stars have‘the
- Nature of Suns, .as I have made
probable in Book 2. Chap.z. <* As
alfo that" there are fomething very
like unto Planets, which fometimes
| ! ' AP




xlvi The Lithor's Obfervations
appear and: difappear in the régidrs
oi;Pthe Fixt _Staf%l:?aas“l haye v'ibgé\?éh
in my difcourfe of Neis' Sturs. Book
2. Chap. 3. oo i 0
. Bur befides what I have fiid tﬁéi";{’
Fhave this-farcher to- add! frérn fort d
late obfervations I have thade figtd
. my writing.that part of my Book
and that is, That the Galaxy being
well known to be the ferile place o
New Stars, the region in which they
~commonly appear, Iam much incli
ned to be of opinion; that the White-
nefs there is not caufed by the bare’
Light of the great number of Fixt
Stazs in that place; as hath common.
ly been thoughe, but partly by their
Light,and partly(if noe chiclly)by the
Rc%céﬁons of their' Planets ; which'’
fop and reflect, - intermix and blead’
the Light of cheir refpective Stars'op.
Suns, and fo caufe that Whitenefsthe
Galaxy prefents us with; which hath’
rather the colour-of the Reflected
e Lighe




Light of pur,Moon; thartshe Brima-
' ﬁyfﬁigbmf pug Suac:? ek
sodXN ptmethierdareRlanetsenon
for this purpofe, Ifufpe@; becanfed
ieafons to..imagine thar
pRY- ere New Stars in
¥ {all which I take to be
Nanerary: Globes) than
t-been taken notice of,
| wy of -thele- prodigious
- payrre e e 1 €lefapical Stars vifible
there, are.of the numbers of New
Stars or Plarcets, aad- not of Fixt Sears
-~ oply. Fhis Sufpicion I have for fome
 time had, but efpecially latcly friom
my. Views of the Nem Star that now
 begins,to dippearin the Swaw’s Neck,
Wgﬁh gave. me orcafion to inf] pedt
fame other pares of thae Conftelatis
a ml?,& pares of which are well re.
qﬂ; ihed ,wich a: numerous train of
nall Scars. ;Amongft which, fome-
times methoughts mare-have prefen-
ted shemfelves through one and the’
W 1 fame




xlviii  The Author's Ofervations
fame Glals, . and fometimes I have
mift fome I thoughe I befere faw ¢
and fometimes allo. methoughes 1
. have feen them nearer to, and (ome-
times farther off: thofe Stass that did
conftantly prefentchemfelvés. - Bae
as thefe things are ‘to my felf novel,
andwhat I confefs I have rathéer:Sufe
- picions of than Certainty, 1 thall-re-
. }:r them to the future Obfervations of
my felf, and others, for their Cons«
fimation 5 efpecially becaufe thofe
Approximationsand Receffes of forme
ofP the lictle Stars:I fpake of, ' fuit not-
with the Obfervations of fome very
eminent Aftronromers. ¢ .

. Tusse Obfervations as they:

- will open to us 2 New,” and 2dmiga-"

* ble Scene.of the Heavens (if it be as
I imagine) fo I carneftly recomimen--
ded the Enquiry into it to fuch as-
delight inthofe mateers. For the doing -
«of which, I tonceive it may be fiiffie:
cient, and the eafieft courfe, to malgc
T the




—h e . e —
the Oblervations in Tome. one parc.of

meMilLy»;ﬁliy, -as“#flome partof

‘the Swun” ¢ miuch or a lictle more. -

than' falleth swichin che-Compafs of

: thETeIeféqpé’:ydu mak= ufe of,which -

ugs the ‘way I praltifed, and thae
patt of -theHravens, in which I ob-
ferved, Al “the Stars thar fall with-
in.this Area; an exa@ Map muft -be
taken of, which will {hew when any
Variations happen. . And for taking

in the larger Area ofthe Heavens, a

of the Galaxp.. - _xlix

Glaf of 6 or 8.fcet is ufficiént, and’ o

rather - better for the purpofe than
longér Glaffes, which take in lefs,
and, are mote troublefome in ufing, -
- Havine thus reprefented : the

State of the Univerfe according to'the .

New Syfteme of it, the ufual Queftion

is;swhat is the ufe of fo many Pla-"
mrets as- we fee.about the Sun, and fo

many -as are imagined to be abour
thie Fixe Staxs 2 To which the anfwer

C

iaﬁThaﬁ they are Worlds, or places . -

T

-

VIt



frequent Returns for Days and Nights.
All which particulars are fully treated
. of in the following Book, and need
net therefore to be anticipated here.
Only there is one thing, which for
want of fufficient Obfervations,, J
~ conld notfo fully fpeak of as Iwauld;;
. and that is concerning the Seas in the
Moon, in Book 5. Ch. 4. Note 1.
whofe very exittence Mr. Hyuygeis
€11) denies, faying, Marism verv fi-
~(x1) Cofmotheoros. p. 114 - =

, milf-
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B5ith-a Superficies altogether equal Wheré. -
Fe thefe cannot be Seas, bat are [uch
“blaces as confiff of a lefs bright matter
Yhan that which is in the move billy parts,

butin which alfo there are fmme places
Brighter' than-others. Thus the moft
$Hgeniotfs “Mr, Huygens, who - then
-proceeds to-fhew that there are nel-
"thiet Rivers, Clouds, Air, or Vapours.
~{ B'u ¥ that’there are Seas, or great
Colleétions. of Waters, and confe-
- . c2 fequently
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‘]'i'i" — That there: are Seas | ,
_‘.%ucntly Rivers;” Clouds, .Air and

A g

Vapouis g she Moqnnl ~fhall -make
;out from fome of my.own VI@WSi&'ﬂjl
Oblervations 5 many..of which wege
made with Mr. Huygexfos own {018
Glafs. before mentioned ;... throtgh
“which, .and,all. othes Josg Glaflss,
mﬁead of imagining t}mlumt Spass
to ‘be unhke:Seas, I, haye always
thought them to look mare like. Seat,
_than through fhort Glaffes, . - .-
- Itis true indeed that in thofe-Spats
,we take to be the Seas; there are fich
Cavities as Mr. Fuygens {peaks of,: ar
_rathet Mountains with {haded Cayj-
ties in them, as alfo fome parts.Jefs
dark than others. ‘Thus in, the
Southerly parts of the Lunar Euxme
*-and Mediterranean,in the Sinus S
‘the Egyptian, and divers ather. Szw,
there are feveral fuch pasts that.ag-
‘pear more. luminous-.than - others,
fome having the appearance-of Riocks
and’ Iﬂands, fome of . largc Skallows,

- pasti-
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e o
b o owthe Mogyisg . L
3pbtucularl teowards the Shores aand '
“efpecially # the. Seas: ‘Bbtdering 'on
athe: Continents, fuch s the’ grear
Bonichers -Conginenc ' of *the Lunar -
geypriand! Pateftine. But thisis no
-ednclufivecnrgument of thole parts -
ahoy being Seus ; becaufe chey may be .
<Seas- having many Iflands and Shal'
Jows .in ithemn. - But then in -other
pasts, and evén in:fome parts of thefe:
Jdafk-named; the pots-appear darker, .

tamd with but few of thofe Emmenccs o

1Q;Jﬂznds, thofe. brlghtcr or {hallow
Thitis -the Northerly Euxine,
and Medtterraman the Palus Meotis,
sgad-many other, of thofe Lunar Seas;; ;
sfew of tho{efgar;s that have the af-
Pt of Iflands or Shallows are to be.
diféerned in; them, only one here,
-gndanothic t.sthere, at conﬁdcrab‘le
(tlpﬁmcessfrom one: another: ~
s AN prin this very: manner I doube
Lt onr. Lemmaqueous ‘Globe _would
t;gpear, if ,yiewed at the Moan, or
€3 at



liv. = Tha Sthere are Seas

2t fome i lofe. W (hould:
there perceive  our - deép: - Ocoany;
would be “of 2 difked coloms
like the darker Spots of ithe Muomog
~and the fingle #es’ ot SesMeldial
and’ Afeenfion; and the mor: numés
rous ones of L’Jdt‘%ﬂés’fﬁak;ﬁey,; Ui
res, &c. to- have the fitie appeate
ance that the few fcatteved' Mlandd.
have in-the deeper Lunar Seas: anid
our Shallow Seas with their numeroté
Rocks and Iflands difperfed abent
them, efpecially towards the Contid
nents, would look as ‘thofe in‘the
Moondo. ‘o a
“*Taar a Reader unacquainted
‘with the Geography of the Moo,
may anrehcnd what T have faid here
“and ‘elfewhere, concerning. the Parms
.and Appearances of thieMoon, I have
‘yeprefented them in Pig: v'o.’and 44,
.+ In Fig. 18.the Face of the Rilk Mobén
~ is reprefénted, its bright and dark
 parts, with ﬁ%bﬁ‘bf’éheNam:s‘g;r‘vim
RN & them
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them by Hevelius,whofe Lunar Geo-
guaphy is juftly the moft followed. In
Eige 31 I have reprefented the ap-
arance of the Moon's Edge on this-
MoV, 4«,1714. foon after the
Quadrate, - for the explication of
what is {aid.copceraipg the Evennefs
of the Surface of the Lpnar Spots in
B..5. Ch, 4. Note 1. it may be there
obferved that the Surfaces of all the
Seas appear ftrait aad level, ogly the
top of here and there 2 Rock or -
Ifland prefents it felf at a {mall di-
ftance. Thys the Surface of the
Eyperborean Sea between 4 and b ap-
peass levgl, alchough thropgh 2 Tes
Jofcape that Sga looks bue like a
grear Lake or Marfh. So do the
PRISS .of.the Medjterranean from e to i,
_exeept when they are interrupted by
JReoeks arLand,as theyareathgandd. .
¢ the laft of which places, begins a
- sedgeof Hills encompaffing the Not-
shem parc-of tho Mediternanean which
Yo, - C 4 makes




i A4 Rlarubity of Woflls.
makes @ pigity fhew in dhie eleaps.
AN D now éonflideridy shovwhad
complifhed | the "Mabn, ~andiiaft the
other Planets are for Haiin‘mm{ﬁodr
folemn an” Apparatug iswiphtheifx fe
this fervicy: - and - ¢onfidérich - akfo
_that thefe Accoritrestiehesin€latereo
their refpective Planetsiondy; andif
all probability” are of littlé: .ok no ufe
to our Earth; with ‘grear -résfbn
therefore the Maintaintrs of the new
‘Syftemei conclude thofe Planets; yea
all the Planets of the Sifirand -&f the
Fixe Stars alfo to bé habiteble Worldst
. placesas accommodated for Habitgsi-
‘on,fo ftocked with pfbpén-lnhﬁfar’t'éh@.
. -Bu r now the next Quiefliciicend.
‘monly put is what Creaturginsé thesy
- :inhabited with 2 Bue -this-isa, diffi-
' culty not:to be refolved: withour %z
- Revelation; or far bettér Infbriimentts
‘than the World - hath “icherto! betn
- ~acquainted ‘wigh, - But if-the Readdr
~.z2 - fhould ‘have a mind 10 amufe him-
hAERE P ' felf
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A Phirahy sp¥pille. Rt
(el with¥oebable €liétey abowe the
;}Ifnimfc of  ctie! Bbandts  of biir So-
 Hr Sylfitme, athat/Cotintiies tis pro-
© Bollleaseahidel] Whiiepdeables are’
 produébdg i arMikbtals and Metals
-ate affordedirwhst Atimalslive there,
what PutesjrBacutleies And Endow-
-ty chéythave; Wit much ' more
o the faté! puspfes he'riay Aid a
-pleafintehrereaitinéit eriough‘inthe/
~great NMChriftiin Blibygéns's Chofmo=
theores.. . "Fo Which' Pfhalt yefs “Hind,'
fhrhet thdmgive'ektherHim oriny [MF
any farther trouble 7bibiit theflpats
terdtwitleh are inéily Eonjechuital. .
&4 Feuwhaving fot the fake of ie!
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-derned in-the fllowing gooi’ s
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‘than ordinary upén the -tw8 Wi of
thofe Syflemes;" litdfé remainedti fof
the purting an end to this long'l;;e‘-
c .. oo Tace
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2 The Heavens declare

(1): that Day unto Day uttereth Speech,
and Night unto Night fheweth, or tells
forth, Knowledge.. Which Language
of the Heavens is fo plain, and their
Chara&ers (o legible, that all, even'
,the moft barbarous Nations, that
"have no Skill either in Eanguages or
- Letters, are able to undcri%an and
read what they proclaim.. There is
no Speech nor Language where their Voice
is not beard: their Line is gone out
tbrough all the Earth, and their Words to
the End of the World. o
Tarar this Obfervation of the
®falmift is agreeable to Experience,
is manifeft from the Deduétions
which all Nations have madg
from God’s Works, particularly from
thofe of the Heavens ; namely, thax .
- there is a GO D5 and that fuch as

e

-

(x) M [ignificas aliquid ‘W'h-” orre, coram
nuntiarey annuncire, Conrad.Kircher.Concard.
Col. 226. Vok 2, Is is desived from 33
Goram, duse. : s .

% o have
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,_ that theriisaGod 3

have pretended to Atheifm, and have
deduced God’s Works from Chance,
&c. are fingular-and monftrous in
their Opinions. Thus faith Elian
(1), There never was any Barbarian that
contemned the Deity, nor called in queftia
on whether there be any Gods or no ¢ of
sbhether they take care of buman Affairs 2
No Man, reither Indian,. nor Celt, nor
Lgyptian ever entertdined any fuch
Thought a; Eumetus the Meffenian, o
- Dionyfius the Phrygian, or Hippo,
or Diagoras;, or Socias o Epicarus.
So one of Plato’s Arguments for the -
Proof of a God, is (3) The snani-
mous Confent (z" all,  both Greeks and
Burbarians, who confefs there dre Gods,
And Plutarch (3) agreeable to what
out Plalmift aﬂ1}m’15, tells us whence
they colleited this Knowledge of a
Deity. Mem, faith he, Began to aca

(1) De var. Hhft. L. 2. cap. 3 1.

€2) De Legibus. L. 10.

(3) De Placit, Philof. Li 1, ¢. 6. .
' B2 [[tolﬁg



4 TheConclufion of
Z;owledged God; when they [asw the Stars:
inabitain o great a Harmony, and -the
Days and Nights through all the Year,,
both in-Summer and Winter to obferve.
 their ftated Rifings and Settings: And,
to pafs over a great deal of this kind,,
that I could citefrom divers Heathen
Authors,” What, faith the’ Stoick in.
Tully, (1) can be fo plain and clear, as
ipben. we behold the Heavens, and View
the Heavenly Bodies, that we fhould:
conclude there is fome Deity of a moft-
excellent Mind, by which thefe things
are governed ¥eeeene d Prefent and Al-
* mighty God.  Which be that doubts of, I
do not underftand, faith he, why be
fhould 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 Faficy depending on the Caprice.

(1) Buid enim ‘poteﬂe_ﬂ'e tam apertu;n', tamque .
peifpicuum, cum Cclum [u[peximus, &c. De Nat,
Deor. L. 2 c.2. '

| of
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all Nations. - * 5

- of Man, buta well grounded, fib-
~ ftantial Opinion, ‘bearing the Teft 'of
Ages 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, both among

our [elves, 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 ire they the Handy-
Work of God. And'that they are
his Work, will appear by taking a
View of thefe Seven Particulars. -

1. The Magnitude of the Hea-
yens, .- o

2. Thegreat Number of the Hea-

venly Bodies. .
~ 3. Their Diftances.
S 4 Their.



6 Divifinof 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 1

OF THE
MAGNITUDE
’ OF THE

UNIVERSE, and the BODIES"
therein contained.
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Canar. I

The Ancient and Modern Reckonings
compared. :

OR E the Inventie -
10f the Telelcope,
¢ Univerfe was
ought to be confi-
:d within far more
than it is fince

Bge . foumd



8 The Ancient and  Book I
found tobe, the fixt Starsbeing imagi-
nedto be all placed in the Starry Hea-
vens (which they called the Firma-
ment) at equal-‘Diftances from the
- Earth (the Center) like fo many gol-
den Nails driven in the Top of fome
arched Roof, or other circular Con-~
cave, encompafling our Eye. Thefe,
although far more narrow Bounds,
and a more {cinty Reckoning than
it fhould be, yet was 'fuﬂﬁéﬁ:bé”t&f
~ fhew who 'was the Maker of fuch a
ftupendous Arch, and fo noble a_
Train as is centained therein. = *
B u T according to the modern
- Reckoning (which is far the moft ra-
tional; . and grounded upon better
Phznomena) we {hall find this Branch
of the Creation far more magnificent,
" and worthy of its infinite ¢ R'E A«
T O R than thofe former Compue
tations made it, - ¢ ., -

ANp



Chap. 2. Modern Reckonings. ¢

A N » how grand and magnificenc -
a Structure the Heavens are, will ap- -
pear by a diftinét Confideration of
the Magnitude of the Heavenly Bo-
dies themfelves; 'and of the Space in .
which they are, R

Cusr I
TheM A G NI1THUDE of the
" Heayenly Bodies. - -

r LTHOWGH we are not

able to give a certain Detet-
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, '-
.. PR - P I Tu.



30 The Mugnitude " Book I

T & & Mecafure by which we ufu-
ally gage and compare the Heaven-
ly Bodies; is our Terraqueous Globe 5 -
of whofe Dimenfions and Bulk we
‘can make a pretty good Eftimate,
having tolerably goed and accurate
Obfervations leading us thereto : the
Particulars of which I have had Oc-
cafion cllewhere to fpecify (1).

Br thefe Obfervations it appears
that thghiameter of this our Globe
is above 79 Hundred Milesy that

(1) Phyfico-Theol B. 2. ch. 2. In which
Place I have made ufe of Mr. Picars’s Megfure
of the Earth. But notwithftanding the Dif-
ference be but fmall, wiz. a lictle above 32
Miles in the whole Diameter of our Globe,
yet I fhall make ufe here of our Mr. Nernrood’s
and Monf. Caffinis Meafures, becaufe they
agree to almoft a Nicety, and Mr. Cafini’s
were made (by the King’s Command) ac
greater Diftances, with 'the greateft Ascura-
¢y. And according to thefe Meafures, the
Diameter of the Earth is 79677 Englifh
Miles, its Surface 199441201 Miles, and its
Solid Content 264856000000 Miles.

cORe



| ChaP. 2; u oftbe EartI;. o r;;:_ ‘

confequently its Surface is a good deal
above 199 Millions of Miles, and its
folid Content or Bulk near 16y
Thoufand Millions of Miles. If
therefore we- fhould go.no farther
from Home than our own Globe, 2
Mafs we here have worthy of an In-
finite Creator, a Work proclaiming
that greatBeing that madeijt. -
Buras va‘(% a Body 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 5 and.
Mercury, whofe Diameter is 2748
Miles (1) 5 but yet thefe vaft and a-

. (1) The Number of Miles which I have
hers, and all along, afligned tothe Diameters |
of the feveral Planges are the mean Numbers
beswsen Mr, Flamficed's ig Mr. Whifow's Affro-

A " mazing



t2 - The Magnitude  Book I~
mazing Bodiés too. But for the reft,
" there isgood Reafon to imagine their

Bulk exceeds that of our Terraque-

ous Globe. Thus the two fuperiour
Planets by far exceed us 5 Satumn be-:
ing computed at 93451 Miles in-
Diameter, and confequently ae-

L e " ) Ty -y . o

womigal Lectyres, and Mr. Hupgens’s in his Syff.:
Saturdi. and Cofmotheor. which ~ (as Mr. Whifton
firft fuggefted to me) feem to be neareft the -
Truth. For whereasthe Rays of Light when
intercepted by the Edge of a Knife 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.Flamffeed's Meafures were ta--
ken with a Micrometer that pinches or clafps -
the oppofite Edges of a Planet 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 .
an Incurvation of the Raysthe contrary way ;
therefore Mr.Flamfeed’s Meafures are as much
tao little, as Mr. Huygens’s are too large, and
confequently the Mean between them pro-
bably neareft the Truth, : v

o © 4273

-



.C}iap.‘ 2. of the other Planets. 13

427318300000600 Miles in its
Bulk ; and Fupiter at 120653 Miles -
in Diameter,and92001 1200000000
Miles in Bulk. But yet as amazing
Maffes 3s thefe all are, yet theyare all
far our done by that ftupendous

Globe of Fire, the Sun 5 which asic .

is the Fountainof Light and Heat to
allthe Planets aboutit,affording them
by his benign Rays, and kindly In-
_fluence, the great. Pleafures and
Comforts of Life ; fo doth it as far
- furpafs them in its.Bulk ; its apparent
Diameter being computedat 822148
Englifh Miles, and jts folid Content.
at. 2909710000000000co Miles, .
fuppofing the Face we fee of the Sun.
to be its true and real Globe, - -
T sus ftupendous are the Mags
nitudes of the Globes of this our So-
lar Syfteme. But thefe not all, -nor
perhaps the moft confiderable Bodies -
of the Univerfe.. For the fixt Stars,
although in Appearance but fo ma-
L 1 oy



| 14 Tbe Magnitude of Book T;
ny golden ar flaming Spots, yet are;
with gréat probability; fuppofed to
be fo many Suns; firrounded with
their refpective Syftemes of Planets,
as our Sunisj and no lefs in Mag-

. nitude, if notgreater; (fomeof themi

at leaft) than our Sun is, bit only
diminifhed in Appearance by their
prodigious Diftances from us.”

Ir now we refle€t upon the pro:
digious Maffes of thofe many Heas
venly Bodies-that prefent thefhfelves
to our View, and ntary more I fhall
fhew are unfeert; what a furprizing
 Scene dorthe Heavens afford us of the
great CREATOR sPower ! 4 TFrain
of fuch imimenfe Bodies, that what
lefs than an Almighty “Hand could
firft imd Mateer fufficient for,and then
compofe fuch Magnificent Works!
Bux yet what is the Magnitude of alt
thefe Bodies to that immenife Space
in which they are? Which is the
nexs thing to beconfidered. .

R - QHAE.

N



Ch. 3. the Sun and the Fixt Stars. . 5

s

CHAP. IIl.

Of the ImMENs 17T Y of the Eeavens.

IT is neceflary that I fhould give
‘adiftin& confiderationto the im-

menfe Space pofleft by the Heavenly
Bodies, becaufe it was once imagi-
ned to be limited by the narrower
Bounds of the Ptolomaick Syfteme, by
that which they called the *Axaasis,
the Starry Concameration, or Firmament
of the fixt Stars, ashave before in-
timated; but now with far greater

Probability and Reafonit is extended

tq an indefinitely larger Space, a
Space fufficient, -without - all.doubr,
to contsin all the noble Variety of
Syftemes therein, not only: our own
of the Sun, but all thote others F
mentioned of the fuit Stars.alfor Buc

~for -



16 The Immenfity of Bodkl, "
for the better proof, and more eafy
Apprehienfion of the Magnitude of
this vaft expanded Space, let it be
confidered, =~ * "~ 7
" 1. Tu a1 fome, if notevery one,.
of thofe vaft Globes of the tiveife
hath a2 Motion. This is, in fome,
- manifeft to our Sight, and may eafi-
ly be concluded- of:.all, from -:the.
“conflant” Similitude’ and - Conlent
that.the Works of Nature have with -
one another.  But in ‘what manner -
thefe Motionsare performed, whether
. by the Motion aﬁP the Heaverly Bo-
 diesround the Basth, orby the Earth -
round its own Axis, or any ‘other
way, it mattets not much’ now to °
enquire.- ) - S
2+ I T is manifeft that the Earth
is fet at fuch a due Diftance from the -
Heavenly Bodies, and the Heavealy
Bodies at fuch a due Diftance from -
~onc another, as not to interfere, -
clafh with, or diforder one another, °
~ - Nay-




Ehais. 3. . the Heavens, v
Nay fo greae is theit Diffance, fo -
conveniert their Situation, that they
do not {o much as-eclipfe orie anos
ther, except fuch Planets as are éald-
ledSecondary:: =~ - .. -
.3+ L1 is farthed mhanifeft alfs;-
"Fhat.thofe:vaft Bodies are fo fat off;
as to’appear extreamly fmall to ous:
Eye, confidering theit prodigious
Magnitndes. - .
v "Now for the effecting of this; or’
any of the other Matters, it is necefs:
fary that there be a fufficient Space.
And that there is futh, atid what chac
Space is, wg may make 2 Judgment
of, by confidering Particulars accor-
ding to the beft Obfervations we hive
of thefe things. .« : ‘
AN D to begin riéareft Homte 5 the
- deareft of the Heavenly Bodies tous
is the Moon, whofe Orb is the leaft -
-of any of the Céleftial Globes, but
yee fhe takes up 2 Space of near 480 -
- c - thot#




18 Size of the Book I
thoufand Englifh Miles 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 Sun; 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 2
Space of above 540 Millions of
Miles Circumference (2), or 17z

[

(1) The Moon’s mean Diffance from the
. Earth according to Sir Ifasc Newson's Princip. .
p. 430. is 6o + Semidiameters of the Earth, ac-.
cording to which, the Diameter of the Moon’s -
Orbit 1s 479905 Englifh Miles, . :
(2) Concerning the Diftance between the
Sun and the Earth, there is a great Difagree~
ment between the former and latter Afrono-
mers,occafion’d by theDifagreement between
their Obfervations of the Sun’s Horitomtal Pa-
rallax (which is equal to the Earth’s Semidia~
meter viewed at the Sun) Zyche makingicg
minutes, Kepler but one, Bullialdus 2 minutes, _
21 feconds, and Riccioli but 28 feconds. .Con-
fequently the Diftances arifing from hence




. Chap 3. Moon’s and Earth’s o, i'p
Millions of Miles Breadth. And if

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

are lefs than thofe of ¢he latter Aftronomers,
The very ingenious and accurate Monf, Je Ls
Hiré inhis Tabul, Aftros. thinks the Sun’s Hogi-
zogaal Parallax to-be not above 6 Seconds,
and his Diftance therefore to be $4377 Semi-
diametérs of the Earth. But although his Ob-
fervarions were made fince, yet I fhall make
ufe of Monf. Caffini's Number, being deduced
from very ingenious 4nd accurate Obfervati- -
ons of the Parallax of Mars, and agreeing
nearly with the Determination of two great
Men, Mr. Flamfteed and Mr. Huygens, and I may
add Dr. Hslley too, who make it about 10 or
12000 Diameters of the Earth. That great
+ Aftronomer affigns a Number between them,
- in his Les Elemens de L' Aftron. § 37. That 119,
Suts’s Parallax being [uppofed to be 9 ;3 Seconds,
gives the: Diftance of the Syn from the Earth
21600 Semidiamerers of the Earth : which are
equal to 86051398 Englifh Miles, And imagi-
ning the Magnus Orbis to be aCircle (whichis
an gllipﬁs nat 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 at cifis time. '
C2 - Exqur~ -
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“Excurfion ef her Orbbeyond the Mag-
.nys Orbis, we {hall have a Space yet
‘broader by near 280 thouland Miles.
But as ‘vaft 2 Space as’this feems to
be, yet it is not fuch as to caufe ei-
.ther the Earth or Moon to clath with
any of the ¢ther Celeftial Globes, as
T have faid 5 may fo far from thas,
that not fo much as their Shade ap-
proaches any of them. In which
- .cafe, whatample Orbs muft the three
‘Superior Planets have? what a Spacg
‘is neceflary for them and their more
- numerous” Moons to perform their
‘much larger Courfes’in 2 And accor-
.dingly fuch Spaces they, and the reft
‘of the Planets are all found to have:
SaturnanOrb of 16415263 86Englifh
Miles Diameter ; Fupiter an Orb of
895134000 mil.Marsof262282910
Miles; Penus of 124487114 Miles ;
ad Mercury an Orb of 666210006

. Englifp

-

o
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Englifp Miles (3) : all of them Spa-
ces {o accurately laid out, and Di-
flances fo duly proportioned to their
Revolutions about ‘the 'Sun, that
abundantly manifeft infinite Wifdom:
to have been concerned in their Ap-
pointrment, as I intend to fhew in
proper Plage; - - |
"B u T now after this Account of
this fo prodigious a Space as that of
-our Solar Syftem is, what is it tothe
-~ nearly infinite: Expanfym occupied by
the reft of the Heavenly Bodies! Of
which we may have a faint Adum-
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
Diftance between the Sun and Earth, afligned
in the preceeding Note, and Sir Jfaac Newron's -
Piftapces of the Planets from the Sun compu- .
ted from thelr Pesjods in his Principia, L. 3.
Phanom. 4- ‘ '

ST T
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to the making an Eftimate of which -
Matter, let it be fuppofed (which is -
ufually allowed) thac-che Fixt 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 ofg their Diftances 5 if
fo, then itwill follow, That the fixt
Stars are each of them as much far-
‘ther from us than the Sun, as their
apparent Diameters are lefs cthan that
of the Sun(4). And forafmuch as few
ofthemappearotherwifethanasPoints
even through our beft Telefcopes,
therefore how prodigioufly farther

- muft 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. Dawid
Gregory's Demonftration of this in his A4/ffron.
L.3. Prop. 56, 6o, and 61. :

1
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rous,as being the brighteft 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 lefler, a?d confee
.quently (2ccording to the foregoin
guppo{}:ltion) farthger and farthcgr,olg,.
are feen with our naked Eye, and
many more difcovered with our Glaf
{es, and ftill many more and more
with better Glaffes (6), and in all

(5) See Mr. Huygens in Cofmotbeor. p. 137,
(6) In viewing the Planets with my longer
Glaffes, efpecially the Planets of a weaker
- Light, it ofcen falls out that divers of the Fixt
Stars, and fome of them very {mall, prefent

C4 proe
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probability many others that efcap::
the Reach of our ytmoft Art to defs

- ¢ry ; which may confequently be as
far diftant from thofe we fee, as thofg
wefomus

7 ¥ T P

“themfelves at the fame time within the Glafs,
potwithftanding its 4res is not fufficient to
contain both Fupiter and his moft diftant Sa-
$ellies. By which theans icis fometimes diffi~
cule o diftinguifh between thofeFixt Starsand /

he Satellites. of the Planets., Thys I have

ometimes been ready to fancy that Tfaw oné
br more Satellites near Mars,” unitill by ficture
Obfervations I perceived they were only fomg
of the Telefcopick fixt Stars lying in the Wa
of “Mars. So about Sarurn, I have only dilz
eeriied the ‘Likenefs of ‘many Satellites, -but

Jam not fure [ ever faw above three.  Fror
whence it is manifeft, that in all Parts of the
Heavens there aré many Stars which prefent
themfelvestg ogr Eye through our lonjg Glaf,
fes, that are otherwife invifible to us. :

CHAR

l- T N Q"",\.:x‘
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‘Pra&wal Dedufhom from and Refle-
ions upon the MAeN1TUDEOf
the Heavens.

" A VIN G fet forth the prodi-
| gious Magnitude of the Hea-
venly Space, and of the Bodics there-
in contained, before we pr@cced far-
ther, let us paufe a little to confider
what Influence thefe Thmgs ought
to have upon us.

A~ p “in’ fhert whe can behold
 the Regions above, and confider the
Things therein contained, and at the
fame time not own them to declare
the Glory of God 2 Who can view that
‘1mmcnfurablc Flrmament in which,
thofe Bodiés 'are, and not acknow-
~lcdge his Handy-Work ? We admire,

38
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as juftly we may, - the vaft Bulk of

this our own Globe.; but when we
- confider how much it is furpafled 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 licele
Heap on which we dwell, and caufe
our Thoughts -and Defires to foar
among the Heavenly Glories. But
for an’Application of thefe Confide-
. rations, let us hear Seneca’s Refleéti-
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-

. .‘.(7) Nét. Quzft. L. 1. Pkaefat, .
geth
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geth the Mind, and prepares it for the
Knowledge of Heavenly things, and
| ;r_ag(es it fit to affociate with God (8).—

en, faith he, the Mind hath the con-
Jummate and full goodof our human State, -
when baving conzluered all Evil, it foars
aloft, and .wandering among the Stars
above, it is able to deride the flately

Strutures of the Wealthy, and all their
" Riches. — — — Neither, faith 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 lookjng

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 frozen inthe other, it then [4ith
to it felf, Is this that little Point that is

. divided among [o many Nations by Fire

(8) Lui inconforsium D E I venias,

and
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gind Sword ¢ Ob how vidicilous dre tbc
Bounds of Martals; when this River
divides this Nation; that Motmntain
boundeth another, and that Defart
another? For as for this World; faith
he, It is but a Point in which-ye [ail,
in which ye war, in which ye difpofe of
Kingdonis. But above, are v4ft Spa-
ces, _tnto'the Poffeffion wbereof the Mind
is admitted, on Condition it bath brought
but little' of the Body along with it, thas,
it bath cleanfed itfelf from every ﬁltby
thing, - and being difengagéd from the
Workd hath niade itfelf illuftrious,: by be-
ing expeditions and light, .and content,
with little things.. . When fuch a Mind,
faith he; bath touched thofe Celeftial q{e-‘
gions, it is then nourtﬂled and grams '
and, as if delivered from -its Bonds,
returns ta its origingl State.” And tbts
Argument-it hath of its Divinity, that-it
delights in divine Matters, and is con-
verfant thb them, not as thtngs frrange,
fut its awn, Tbe)e it [ecurely bebolc’js
toe




Matters, [ince be knows they belong to
'lnmfeTf ~Then be-contemns the narroip
.‘Bounds of bis Habitation in this World,
— — _And bere at laft be learns what
bq, hath long enquired after : theie he k-
gins to. know, God (9)

(9) Iii i;.e;pi: DEUM nofec

’ ’ I

= BO OK
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Great NUMBER
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A General View of the N UM BE Rg
-~ of the Heavenly Bodies.

AVING inthe pre-

ceding Book given 2
Demonftration of God

from the Magnitude of the

Heavenly Bodies, I fhall do the fame
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éth.'l;‘ Tbe:great Number, &c. I3

in this from their Number ; a Num-
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 fo prodi-
gious a Number of illuftrious Bodies,
of various Magnitudes; when we
' go to other Parts of this our Globe,

om the Northern, fuppofe to the
Southern Pole, and there difcover a
great Multitude of other Stars, that
were never feen in our Hemifphere :
when we perceive the Heavens thick
befet with them inevery Place ; and
when (as I already hinted) we view
the Heavens with our Glafles, and
difcover many more than' our naked
- Eye conld reach ; and when we again
View
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view them with better and better In-
ftruments, and. flill difcover more
and more of thofe Starry Globes;
when particularly we furvey what
they call the Milky-Way, .and fee
the prodigious Number, I.may al-
n}olg fay Clufters, of Stars, that fill
that Region of the Heavens,and qapf‘é
that remarkable-whitenefs there: 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.riot fee the half,
nay perchance nat the thoufandth
Part of what the Heavens do cons
tain ; as we cannot but be ftruck with,
Amazement at fuch a mulirude. of
G OD’s glorious Works, fowe can-
not but own the great CREATOR,
in thém,; ard we are worfe than
- Men, if we do not give him. his,
duc Praifes; =

EHAV
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CHAP. IL

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

’ 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 CRE AT0 R, yet there
is one thing more 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,
Thac the beft and moft leamed mo-
dern Aftronomers do generally fup-
pofe the great multitude of Fixt Stars,
we fee, .or imagine to be in the Uni-
3 "D verke,
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Verle, to befomany Suns, and each .

of them encompafied with a Syfteme
of Planets like our Sun. | |
AN that the Fixt Stars are Suns,
or of much the fame Nature as our
Sun, - there is great Reafon to con-
clude, ’ ‘ ‘
». 1. BEcauske they are Bodies no
lefs immenfe (as I have faid) than the
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 poffible .
their Light fhould be received from
the Sun, and refleCted to us, as'that
_of the Moon and other Planets is.
And withal, fo brisk and vivid 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 no queftion is-
to be made, but thac they fhine by
their own inmate Lighet, as our Sun

" doth. L S a

A np if the Fixt Stars ate {0 mas
ny Suns, certainly they minifter to
fome grand Ufes in the Univerfe, far.
above what hath ufually been actri-
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 5 after the manner as our
Sun doth the Erraticks encompaffing -

" jt.  And that this is the Ufe and
Office of the Fixt Stars is probable,

1. Brcausg thisis 2 far more -
probable and fuitable ufe for fo-ma- .
ny Suns, fo many glorious Bodiesy
than to fay they were made only to
enlighten ‘and influence our leffer, - -

- and I may fay inferior, Globe ; whick: > . -
another Moon or two, or enc or-
2 . D3 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
'fmmenfe 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 is it likely
fuch great numbers of fuchimmenfe,
unfeen, far diftant Bodies can be to
“our World, when there are fo man
“already of divers Magnitudes of thofe
that fle under View, that (befides
other much greater Ufes they may do
in the Univerfe) do muinifter to our
comfort here upon Earthin fupplying
‘the Abfence of the Sun and Moon by
Wighe. g
« 2, Frow the Parity, and con-
_ ftant Uniformity. obfervable in all
“God’s Works, we have great Rea-
fon to conclude that every Fixt Star
~ hath
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hath a Syfteme of Plancts; as well as
the Sun. For it is certain that the
Sun -is a Fixt Sctar to the Fixc Stars,
as they are to the Sun. And in this
cafe, if (‘as the juftly renowned
Mr. Chriftian Huygens argues) (1) we
Jhould imagine owr- felves to be placed
" fomewhere in the Heavenly 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 would
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 would fink into the fame lucid
Point with that ‘of the Sun. Being then
Jo placed, we [hould imagine all thefe
Stars [both Sun and Fixt Stars] to be
“much of the famne Nature and Kind 5 and
. from_aView of any one of them nearer to
. us than the reft, we [hould make our
judgment of themall, ~ And now being,

(1) Cofmotheoros, p. 133. .
" D3 faith
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~ faith he, by the favour of God, admit~
ted fo near one of them, namely the Sun,
as to fee fix lefJer Globes revolving round
about him, and ather Secondary ones re-
Volving round fome of them: why ought
we not to bave the fame judgment of the
reft of thofe Suns, as of this; and think -
it:altogether probable that this is not the
only Star of all the number that is encomn-
paffed with fuch a train, or in any ref-
pect excels the reft 2 ﬁeitber alfo-that
this Star alone revolves round .its own
Axisy but rather that all the reft bave
Jomewhat of the fame kind alfo.. And
fo that learned Perfon goes on in the
further purfuic of his ingenious Argu-
mept. .0 T

- 3-BEs1DEs thofe ftrong probabi~
- lities, we have this farther to recome.
.. mend thofe imaginations to us, Thae

g - thily account of the Univerfe is far

‘more magnificent, worthy of, and.
becoming the infinite CREATOR,
than any other of the narrower
o Schemesy
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Schemes. For here we have the
Works of the Creation, not confined
to the more fcanty limits of the Orb,
or Arch of the Fixt Stars, or even the
lvarg‘e:_r Space of the Primum Mobile,
which theAncients fanciedwere theut-
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
Ufes and Ofhices of all the glorious
Bodies of the Univerfe to center theree
in, nay in Man alone, according to
the old vulgar Opinion, that all things
. were'made for Man (2). But in this
our Scheme we have a far more ex-
tenfivé, grand, and noble View of

(2) Se¢ PhfisThel, B. 2. ¢ 6. Ny,
’ 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 multicudes of
others that the Telefcope hath dif-
covered fince; and all chefe far more
orderly placed throughout the Hea-~
vens, and at duc‘randg more agrccablc
diftances, and made to ferve to much
more noble and proper ends: for
here we have not one Syfteme of Sun
and Planets alone, an] one 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 onlﬁ here upon the Earth at 2
great Diftance, we find enough to
entertain our Bye, to captivate our
Undetftanding," to excite our Admie

P

(3) See the Preface,

ration
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ration and Praifes of the infinite
., CREATOR and Contriver of -
‘them; what an Augmentation of
thefe Glories fhall we find in great
mulcitudes of them ! in all tho,ﬁ;:g Sy-
ftemes of the Fixt Stars throughout
the Univerfe, that I have fpoken of,
and fhall have occafion to mention
sain in the next Chapeer. -

. Cmap 1L
.. Of NEW Stars. -

ESIDES the Planets of our

Solar Syfteme, and the won-

derful number of Fixt Stars, there

are fome others, which are called

" New Stars, which fometimes appear

and difappear in divers Parts of the

Heavens, and will deferve a' place
here, .

. 50'5
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Soms of thefe New Stars have

beert taken notice of 4s early as Hip-
. parchus’s time, who feeing fuch a Star,

and doubting whether it often happened,

~ and whether the Stars we take to be Fixt

were fo or no5 he therefore ( as Pliny.
tells us) (1) fet upon numibering the
Stars for poflerity 5 a diffenlt Tusk, he
faith, even'fora God: andby proper In-
ruments he marfhalled them in fuch or-*
der, that their Places and Magnitudes
might be known : by which- means it
might be eafily found, not only whether

they -decayed and perifhed, or were again

renewed 5 but alfo whether any of them
changed their places, or bad any Motion,
as alfo whether they increafed or decreafed.

" Thus Pliny. ,

Stince which time ’many‘ ‘acher
fuch New Stars have been tdken No:
tice.of by others. Topals by the

o

(1) Plin. Nat. Hift. L. 2. ¢, 26.

New

f
\
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New Stars in Hadrian's, Valentinian’s,
Honorius’s and Otto’s times, and name
only fuch as have been more lately
taken notice of by men of good
Judgment in thefe matters; fuch were

thof¢'New Stars obferv'd by Tycho-
Brabe, David Fabricius, Janfon, Bayer, -

Kepler,~"Marius, - Byrgius, Holwarda,
Hevelius, Montanari, Bullialdus, Caffi-
ni, our Mr. Flamfteed, and fome o-

thers (2); to which may be addeda.

New Star that appears at this very’
time | am writing, "in the Neck of
the Swan 5 the fame in all

that hath been feen

(2) For a Catlzzlogﬁé of thefe and other .
New Stars, the Conftellations in which they -
appeared, and other mattegs relating tq them,,

Y (hall refer o Riccioli's Almageft. Lib. 8. fed.
2. cap, 1. Hewvelii Prodrom. in hys Defcriprion
of the Comet in 1665. p-433. the Appendin
t0 Mexcaror’s Aftron. and My, Lowthorp's abridg.

Vol x. p.247. ‘ ‘
Mr,

2%
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Mr. Kirch (3) in 1687, and 1688,
and perhaps by Bajer long before, as
alfo Hevelius and others. A
O'r thefe New Stars, there is rea-
fon to imagine there may be many,
by reafon they are not confined to.
any one part of the Heavens, but-ap-
pear and difappear in divers Conftel-
lations, and divers parts of thofe
Contftellations, as in Caffiopeia, the
Swan, the Great Bear, Andromeda, Eri-
danus, the Whale, the Ship, and divers
other parts of the Heavens. .

e—

(3) In the Mifcellanca Berolinenfia, p. 210.
Mr. Kirch [aich, he, for fome time, foughe -
- this Star in vain, but ac¢ lalt on % dug. 168-.
he found it with the help of an 8 Foot Tube,
- bue very fmall, but that it grew bigger and -
bigger; fo'as on O#.23. to be feen with'the
naked Eye, until having arrived 0 its great~
eft Magnitude, it-again became lefs and lefs,
and ac latt invifible evenin a Telefcope: By
_frequent Obfervations he difcovered its Mo-
tion to be very regular, and its Period t0 be
404} days. - RV

- Waar
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- WH 21 thefe New Stars are, is hard
to determine: Meteors they cannot -
be, becaufe they are of a long con-
tinuance, and much too far off, for
Bodies that emit {o 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) to be named (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 darker 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
that expire in Light and Vapours (5),

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

- riety 6f thefe Opinions, he may find them

largely enough handled in Riccioli’s Almageft.
ubi fupra C..17. : '

(5) Thisis what Sic Jfaac Newson furmifes

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

and
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and are again rekindled, and recruits
ed by-the Accefs of Coriets. Others
take them to be Comets themfelves.

But if I may be admittéd to fpeak my

own opinion, I rather take them to

be Erraticks of fortie kind or other,
and that for thefe Reafons¢

1. From fome of them feeming
to change their Places, and appear-
ing fometimes farther off, and fomes
times nearer unto other ‘Stars¢ as |

have faid in the Preface, pag. 48.

2. From that Increafe and Des
creafe of their Light and Magnitudes

~ which is conftantly obferved i them:

- they being at firft obfcure, and hard-
ly difcernable, buc 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 then again as graduﬁ-
ly grow lefs and lefs till they utterly
difappear. | N

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 [o as to bring their Pe-
riods under certain determinations 5
but yet in fome of Hevelius's and
Caffini’s obfervations, it hath been
difcovered that fome of the fame
Stars have returried, .as particularly
that in, the Whale's Neck, and that
which now appears in the Swan’s
- Neck, which, as I juft before in Note
3.{aid, hath a Period of 404 , days,
according to Mr. Kirch's obferva~
tions. .

-~ Tuese ate my reafons for fuf-
pecting thofe New Stars to be Erra-
‘ticks, rather than Fixt Stars either re~
cruited, or having dark and lighe
fides.
~ Bur. the grand difficuley is, what
- kind of Erraticks they are, whether

Wandering Suns, or Planets (like ours)f_
s | | o

v
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of other Syftemes > Thatthey fhould
be Wandering Suns, is forhewhat odd
to afferc : and of what ufe they
{hould be, is hard to imagine, fince -
there is nothing of this kind in the
Univerfe, that we know of, that may
afift our imaginatien. |
. ANp as to the latter opinion, I
confefs I have been much enclined
to fufpect that they might be Planets
revolving round fuch Suns as caft
a'much fercer, and more vigorous
Light than our Sun doth; and that
thefe their Planets might be more
- denfe than ours, and have Surfaces
‘more {trongly reflecting light, . and
pethaps be much larger too. - But
notwithftanding that Planetary Refle-
&ed Light may be fent to very greac
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 Magnitudes than any of
the Niew 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 therefore bcin‘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 profecutién of) which
I hope may afford us fo good light,
as may lead us into a2 much greater
knowledge of thofe rare Phznomena.
B ur 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 glimpf;
of.
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of. Butif (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 fill 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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of the dne,as well as great, DIST ANCE
of the Heawn{y Bodics.

AVE bcfore taken

otice of the immenfe

diftance of the Hea-

enly Bodies, that it

; fiich as makes thofe

- vaft Bodies, the Fixt

Stars (no lefs in all probability, asI
- "E 2 | faid

v
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faid, than the Sun it felf) to degene=
rate 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 fhall therefore fay no
miore on that matter. But chac which
I fhall fpeak 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 {hew
that the Diftance is fuch, that none
. of the Globes interfere with one ano-
ther: but inftead of that, are in due
and the moft nice, commodious Pro-
portioa. ‘, L
- . CHAP.
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R A A A A
PRI A

CHAP. IL

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

, " A D the Univérfe: been the
Work of Chance, or any
thing but a wife Architeét, there
would have been a great many blun-
ders and inconveniencies in the Situa-
tion of fuch a prodigious number of
immenfe Globes as the Univerfe 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 as 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,
| "E 3  fer



54 None of the  Book 1l

fet at fuch a due Diftance, as not on-
ly to avoid all violent Concourfes,
. but alfo fo as not to eclipfe or fhade
one the other, wherever it may be
prejudicial, or indeed not ufeful and
convenient, or {o as to hinder one
anothers kindly Influences, or to pre-

judice one another by noxious ones,
This is very rnanifeft in our own Sy-
fteme of the Suns 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-
pected (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 Bodicrs,
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fo their Effects and Influences snay
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-
{ing it to-be fo, yet herein is a iind
Providence manifefted, That their
Returns to the earth are but feldom,
and their Stays fhort, and that they
take up many years in paffing the reft

of their Orbs.
' A N »p now whether we confider
the due Situation of the greateft patt
of the Heavenly Bodies, whereby
neither they, nor their influences do
interfere ; or the more unufual Pofi=
E. tion
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tion and Motion of Comets, ftill ic
appears that a'wife and careful Ar-
chiteét was the Contriver and Orde-
rer of it all: elpecially if we joyn:
what follows in the next Chapter.’

v
IIAQ

N
XM

.~ CHAP.IIL |
Of the nice '?roportions of the Diftances
' of the Heavenly Bodies.

[ S itis one great demonftration

of the ingenuity and skill of
an Architet to give due Proportions
to his Work; f{o 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 refpec to one another, is impoffi-
ble for us to determine at fuch pro-
digious Diftances as they are f‘r)om
us; but they look to us, who can
‘have no regular profpect of their po-
fitions, as if placed without any Or-
der: like as.we fhould judge of an
Army of orderly, well difciplined
Soldiers, " at a diftance, which would
.appear to us in a-confuled manner,
until we came near and had a regu-
+ lar, profpeét of them, ~which we
{hould then find to ftand well in rank
and file. So doubtlefs, if we'could
have an advantagious profpect of the
'Fixt Stars, we fhould find them ve-
1y commodioufly ‘and well fet in the
Firmament in regard of,one'_é'pbihci'.
And this we- hive greac reafon to .
conclude from the Rules of ‘Parity,
from that conftant ‘Harmony, and
Similitude obfervable among-all the
works of the Creation, ’;%\i&:h fall
R ~ " under

)
%%,
Y
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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 Profpect 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. | A
'For thic eviGtion of this matter,
Tet 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 a2 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 Squares

of
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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- -
1y 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 thus
wifely modelled, and cautioufly me-
thodized-this part, this Syfteme of -
it where we live, 'and behold the
thing, no great doubt can be made
but that he hath done the fame in the
other- Syftemes thereof allo; thae
every Syfteme is fet at a due Diftarce
from ode the other; and every Body
in cach Syfteme at its due -Diftance
alfo from their Sun, or Fixt Star.
ANp now who can refle&t upon
thefe things, and not perceive ar:id
. - . . a -
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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 Machematital Skill in the cafe 2
or that this could be effected by any
other Power, but that of an Intelli-
gent Being, who had Wifdom and
Power fuh_g-gcient for fuch a Work: ac-
cording to the re2foning of the Stoick
in Cicers, who pleads thus (1): If
thou fhouldft fee a large and fair EHoufe,

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

* () Cic.de Nat. Deor. L.2. ¢, 6,

the
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the fool, if thou fhouldft imagine fo or-
derlyfa frame of jtie World, <g[o g[eat a
Variety and beauty of - Heavenly things,
Jo_ prodigious a quantity and magnitude
of Sea and Land, to be thy Houfe, thy
Workmanfhip, and not that of the immor-
tal Gods! And fo when we fee fuch
good order, fuch due prolPortions 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 o
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ERHISSHLK LAY
OFTHE
MOTIONS
- OF THE

" HEAVENS
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CHAP. I

That the bare MOTION of the Heavens
and E artb are s Demonfbration of God.

treating concerning
he Motion of the Hea-
renly Bodies, it will
»e neceflary to takein
hat 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 {hould move at all: and thac
their Motion is fo regular. .
- 1. Trat all thofe vaft Globes
of the Univerfe fhould have 2 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 a. pow-
“erinthe Stars (and the like may be faid
of the reft of the Globes) of performing
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
‘lifelefs, dull, unweildy Bodies to
‘move themlfelves, buc what Motion

(1) La&ant, L. 2. c, §. | .
3 they

—
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the »hwe" *thc!r“hwﬁf #éceive - fron
fbg;thmgsel@ ¢ chiew
No withis tome will {3y fyrybe
effected by the: Portices™ furrdn
the Sun, vhe Earth, of-otier ?rim&-
ry*Movcr (2); ‘or freti-n Véﬂoﬁt
Power, - or Emanatjohs8f W
) or‘mhcr”the like: pﬂfﬁal’}"’ Mo-
vers.catrying about ‘ard' pH
fuch Bodies as move about ’em.
allowing ‘that it is poffible. it m‘l
- befo, yet ftill we muft recur to forne
Firft Mover, fome Primaéy ﬂgent Wwho
wis:ableto fet:thar principal Movée
into - Motion: and then ‘the - ¢ ife
amounts-to'much the'fime,: and the,
. Argument hath the fame force ke~
ther-we attribute the Motion of orff,
orall the feveral Glgbes t to the Poy-
er of GO D For m our SoIai" '
—
" (2) This was Cartes~—hls Neuon, ud, of
others Jong before him. .. v ‘

(3) Ths was Kepler's s Scheme: ;
,ﬁémc,




tevolviag round thé Sun; recei-
vetl theit méton from his Revos

lution round kis. own Axis; - yet lif |

s thiwtk - (as ®litv argues (4) boi it
is poffible for “fo prodigrous 4 Mafs to be -
 tarvied ronnd for [o long & time, by any
ftatiiral danfe b Fot tobich reafon. (faich
he) Zaffert God to bethe Canfe, and that
it 1 impoffible & frould be othérmife,
Thus Plata : and his Argumentis uns
doubredly good,;: fince; as Ariftorle .
arguies (5), Every thing that is moved,
tuft of meceffity be moved-by fome other
thing; and that thing: muft be moved by
Jometbing that is moved either by another,
- or.tlot by.another thing. If it be moved
by that-which is moved by anotherwe muft
of metaffity; faich b, come to fome Primé
 Mover, : thist ‘is not imoved by. another;
For' it" % impofible.'that what moverh,
"'(4) Plafy in Epitiotty, '
(;)drg’da Piye: L. 8. C-Fy's :

aid
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and is moved by another, fhould proceed
ifi Infinitarm. T gn 0 o

'Anp now thereforey ifin our Sos
lar Syftemé, ‘we Thould imagide the
Moantobe wheeled abéurour Earth,

y the Mocion and Ve&gral Poiwer

of the Eafth; and the Mooris 3beur
Sanm and Jupiter by the Mofion
- and Vieétorial Power of thofe Plan 'S3
and ‘all the Primary Rlaixﬁéf;‘t‘o.;gc‘
turned ‘round ‘about the Sun by the
Power of the Sum, ‘yet at laft we
muft find out a Mover of the Sun
it felf, and thofe other Primaries :
Caufe of fufficient Power t6 wheel
about thofe prodigious Mffes, *of
fuch vaft Bulks, as have béfoge been
affigned - to them, and which; cbed
fides theic own Weight, are;, 25 3
ding to the former Hypothefes; cloge
gedg aad encumbered with ‘the P13
Inertix of all thofe Plagers, whether
Primary or Secondary...or..both,

which they drive round.” Aad ifchi§

]
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~caufe(8). But for- Comets what
'Powet but that of the Almighty could
give them fuch prodigious Projedtie
ons as their Trajectories or Orbs are
found to have? Orbs that run. intd
fuch amazingly long Ellipfes, that
“tis wonderful how their Projectile
Foice {hionld carry them to fuchiime -
- menfe Diftances, and their Gravity
at the"fame time bring them back,
and retain thent in their Orbs. * =~
" "An (o for the New Stars, which
I have faid’ are fo many Signal$ of
Planetary Syftemes difperfed Ecrc and
~ there all over the Univerfe, they are
~ all ofthem fo many manifeftations
and demonftrations of aninfinite Be-
ing that hath impasted motion unte -
them * and they are a fign aio di
there are other Globes; »befides the
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ving Bodxcs, even thar all r,he; G]gbc;s
in the hil] 1vc1fc are fuch, and cgn-
fequeg fo fhany Proofs of an. Aj« |
might Mo’uer ,
Ny us ;kc bare Mgpqg,s of ;;
:uhb O, hc Hiavens are To
man asguments of& anc Power
;gxe\ coqcc;'ncd‘ - But we - fhall
r;oi'cr. nd an mﬁm;ely Wl& as
%1 as. - lmnghty Power, herein
' ;,raqfaétmg,, by what follpws inthe -
fpexy. Qh;ptcr, Co :
S I M
WW‘WW@W

v OIE r"‘,‘ LR

5T g »1 ,.'(: h AP, H. _,‘,
DI 16, '

The ghos REG WLid m:rr ofﬂ,g
al1 eot >W1¢m£ ofunery Globe.: ‘
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fhaﬂ 6nd muidh fgm&n*chnonihﬁﬁ
tions thereof, . if>we sdnfidet” th}{tx.
;hbfe Motionf are: ot 1t yan

in"incgnvenient: Lines and?()%bs,bad
fuch, as fhew wife aml Couns
fet. }fhall here fpecitierboe iy
Examples, * becaufe I fhifbhave ock
cafion to fay ‘more ofthiomarter
hereafter. . One is, “Fhatr<all' th
®lanets fhould (when théir: Motlons
weréimpreft upon them) have!thei
Diredtions or Tendencies - give{
nediin’ Lines tending from the Ceng
- tés ap the: Circumferenced e verp
Obliquely, but Perpendicilar to:thé
Qazfa Thetother:is, That the Moa
tions and . Orbits of  the Plames‘
flroyuld not inecrfere 'with die gnde
ther, hut tond: one' : and: the: fimé
way, from Weft to Eaft, and lie
“in Plapes bue lictle -inclined o gag
another, or when inelin’d, that i 1t

{hnuld be very bcgeﬁcmlly (‘o, as 1 1
al}
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fhall hereafter fhew. Thefe and ma-
ny other Inftances , and -in a
word , that every Planet “f{hould
have as many, and various Mo-
‘tions, and thofe as rc%uls;r, and
‘well contrived and ordered,  as
the World and its Inhabitants
have occafion for, what could:all
 this be bur the Work of a'wife and -
- kind, as well as omnipotent : CRE- -
- ATOR, and ORDERER: ofthe
World's Affairs#- 2 Work which &
as plain a Signal of G O Dy-as'chpe
of a Clo@ or other Machine\isiof
Man... Thus Tully's Stoick (1) are
es our prefent cafe from e Shep-
4 at Atium, . when from thet
of -an Hilkhe hippened firft o feoa
Ship failing.in th Sea, he. was for
while i greae amazemdrk wnd {usy

b )’ Be NatBorPE 7 &gl
Con oty ety v R
F 4 prize -

(
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priacte fe¢ (uch 2 moving inanidnady

Body, :and ould. not:imagink wf

what 2 MNature it. was pofiible Y

fhauld be, until he perceived” b

forne tokens, that it was made.and

managad by Man,  So, firh ha 8K

Philefaphers ought to have d

they had auy doubts at the fir

. World ;. efterwards wben. th
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CHAP m; - \,m(’

Of F’?F Dnmal MOT10 N«f«ll-abf
/e)»em‘l GW‘ T (0
S to the Dwml Memn tlxcw
reat probahility’ chat our
Earth, a all the Heavenly ?odxcs
have a Rota.ugm roungd their evemt
Axes; pot all pcrformcct indeed in
che fage fpace, - or Jength. of wime,
but fome in longer, fome'in fhorter
vimes; each Time making what wé
call a2 Dy in:thofn fcvmi Globw;
equivalent, 3lthough not eg "I,,.tq
the circumvolution of oye. tlx m
24 hours. el
.. This diurnal. Rotat;qnagmﬁbfm
many of the Heavenly:
bighly probable in ouf ¥y, In ﬁ?&
~ Syniis vcry manifef} ﬁmmhc equa-

‘hle

N
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Scheiner (2), Tardé (3), Malapertius,
Heveliss (4) and our Country men

1) Galileus tells us in the IIL Dialogue of
his Sy/fem. Mund. that he was the firft chac dif-
covered Spots on the Sum, in the year 1610,
which he fhewéd the next year to divers greac
%etfons in ,R/gnl . That Scheiner fent him ewo
Letters by Pelferus under the feigned name of
Apeihes, o defiee his opinion of them : that he
goncluded them tg be alterable, contrary to
he received Opinionthen, of the Heavens in.

aléerabitity, that they were contigudus.to the
\Sury, and that their path over the Sun,fome.
timesira ‘?u;v“e, fometimes a ftrair line, ary
gued the Annual Motion of the Earth abouf
the Sun, and nor of the Sunfabout the Eirth';
weith mote €0, the fame parpofe,, which may
be. feen in the fagacious Auchor, in his 1 and

-1(2) ' Vid. Scheimer’s Rofa Urfina.

(3) V. Terd¥'s Affra Borbonia, Who tcok’em
to be fmall Stars interpofing themfelves be-
tween the San‘and us.  Of the fame opinion
alfo was Malapertins, who gave them the namg
of Sydera Anfiriaca. ‘

(4) See Hevelius's opinion of them at large

. ipbis Sclenography, ch. 5. and jn the Apperijlix i
. I' " '
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Mr. Ga[cotgne and Mt. Crabtrie (5);and
fince them by Mr. Boyl, Dr. Hook,
Dr. Hilley, Mr. Flamfteed, and othcrs
in England, a1
Picart, and ol
of latc by m
Thcfc Spots h

and the
that of a Glot
* uts Poles; for

——— m,,,—\.-g

@mél ,

(5) In their Letrers (aow in myhands the?c
is an_jingenious Comrovprﬁe gk weets thofe,

two great Me . Gafcos I
" of the Microm%; r, and M;géye tr?c, %cv;:’x ‘f

mnth; SdeM sehat appeara®d

car r, e

grea numbﬁr A:‘lﬁg.'tllal‘;m ?
round the Sun, aw{‘mm ax
M. Crabirie's nfmmd aopirdo
inhis Lecter hich ig publi gg:t dyyﬂ
abfervations-aboiit ¢ "l;&:lar Dot s roxg rf ‘;
tomu in the Phils) Tran,
The Obfervgijons gl;h

J (6
( ich are difperfe .
belfeen at oneﬁewx ﬁiﬁ fi %:grlgy
rmeas;. Vol. u;mn, bk

03
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to be per uall  {hifting their places
from I:hfc;’,aﬁc);n o %hc Wgﬁem
I.xmb of the Sun; and in thus do-
ing, their daily Stagcs and Motion
&xactly correfpond to the Motion of
2 "Globe 5, that s, thofe Stages are
thotyer; and Kﬂxe motion of the Spots
fcemm yifgf towards the Sun’s
gt fcar. the Center of the
'ﬁ( rget and fyvxf:cr and allin
¢X3& proportion to 2 double Line of
Sines; or-2-Line of Sirtes on eafh ~
Sﬁmuj . of the Disk,, |
oA:u rther e, “chefe '?Sohr
ws 45 they- man}cﬁfy demonfliare
Sma mb@ﬁ movmgclobc, tugne
ing romsd donce in fomewhat above
zﬁif s, 16 they wianifelt themfafvcs
te-he: fomething adhering unto, o
ofgh mé%‘ 14, globous body, “by
theans of . 1 T, appearance:

hav:cﬁin tm 1mrén‘é parts d.
- ‘b & HoM
: asi 1.the m
LI, m o4,
co 1s ) it they are’ (réund,‘

to-

-




hwat »tﬁaﬁmkthey‘
and miore/iat! bt 16ng; ?;bﬁ :wﬁié&
a- Tike Spov:bn'g. éethﬁibﬁ*éf
woulc g whe‘ﬂ i@ #3781

to the iad 2 on i Jlor
A aﬁmﬁer bbﬁlﬂ'
Wable il and: fromi? ¢ gﬁd&‘ﬂé’
thar they delctibe varipag Paﬂ:s"@i‘
Lines over the8usd; Ibrﬁeiﬂﬁcs‘ﬂfai?}
fometimies cuived towafési oiie P4}
~ of the Sun; fometimes towards:
other,’ exagdly cotrefponding ¢o ‘thé
diffetenc Poficions of the Earﬂi inr®
fpe&:of the Sun throughout all fntékj
of ‘the yeat. /e

Tsus it 'that vaﬁ"Mzﬁ of &?

Surl we have manifeflly fuch 4 dnér-
nal Motion as I fpake o¥ or G‘ih;um;
volutiort’ round its Ams~ ‘2 Moo
conftant and regular;! and. ddubtl%f?
of as great ufe to formeoffice. ar ether;
in fome patt or othes of th. ﬂewaﬁ;,
as the Motions of the Bafth areitg~
the lnhabxcants thereof : and aMom-
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on therefore this is feronftracing che
. concurrence of the’ Almighey. ~

-~ Nerraer s it the Sun alonechat
tindergoes a Diurnal rotation, . bue
tnof}, if not all the Erraricke aboue
‘Wim, - Saturn indeed is at {8 great a
‘diftance from us, ' that we haye not
bicen able to perceive whether or no
he, hath fuch 2 Rotation; ‘but asthe
other Plances_have it, and there is
full as much occafion for it in Satwrn
asin them, fo therc isno great doubt
-to be‘made, byt thar ke hath fuch 2
like Diymnal Motion, accomodated
“as well to his farte, as it is in the
Earth and the reft of the Planets.

‘So. Jupiter is dilcovered to have
- manifeftly 2 Motiop ‘ronnd upon its
Axis from Eaflt o Weft, in the fpace
of ghi 56, .25 Monl. Cafini (7) by

.“‘:;“;’v r‘,‘ ": o T } roe e
(7 Sea his' Obfervations in the Mimoirs
& Mashem. b I Rhsfique for Fam."1692. E
R N A N : P

manyf



not bply:ghat, fupugrrevolves tound
in the time mentioned, but that i is
- amoving Globe alfo, by reafon (as
was faid of the Sun) thofe Spots move
{wifter, and in larger Stages towar‘c:s
' the

Y ¥
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and that the Planet had a2 Motion,
alchough he could not make out
what it was (10). o
Taus are the Primary Planets
difcovered to have a Diurnal Rotation,
or fomewhat very like it at leaft, all
except Saturn, as I {aid, and Mercury,
and our own Globe. And as to thefe
we have very little, or no reafon 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-
A Facions are never fo great, nor fo
ong, as to enable us to 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.Caffini's Obfervations 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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and all the Heavens move round it-

in the fame dme. And which of -
‘thefe two is themoft agreeable to the
‘ulual courfe and methods of Nature,
which performs all its works in the

moft’ gompendious facile way, let

every one judge.. And is it not far

the moft compendious, ready and

cafy way thatthe Terraqueous Globe
fhonld'wheel abeuyt in 24 hours,than

that fo many vaft Bodies of the Hea-
vens {hould be wirned about jtin that
time? Is it not as poffible, yea as ..
- probable, ;ha\t"out’lcﬁcr Globe fhould
Ec“ fo' qurned about as thofe more
- mally Globes of the Sun, Saturn, and
FJupiter are about their Axes? But I
{hall not enter into a detail of the

Arguments for the Earth’s Motion,

and the Objections made againft i,

becaufe I have done thisin thePreface.

Tuus having taken a profpect
of the Digrnal Motions of the greag

- Globes of the Univerfe, that fall beft
| G 2 under
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‘undet the cognizance of our Inftru- -
ments, *and found that many, and
~probably all of them haveaRotation
round in a determinate time; if to this
‘we add the Convenience and prodigi-
ous Ufe of this Motion to the feve-
ral refpective Globes, we fhall find
that an infinitely Wife and Kind; as
“well as Ommipotenit Being' was the Or-
derer thereof, Fot were thofe Globes
“always to-ftand ftill, efpecially the
- Erraticks that owe their Light and
"Heat to the Sun, in this cale, ‘one
‘half of them would be dazelled and
- parched with everlafting Day, whilft
“the other would be involved in ever-
lafting Night and ‘Darknefs. - And
-what the confequences would ‘he, we
-may beft judge from what would be-
“fall” our own Globe, = withdtit the -
 kindly Alternationsof Dayfaﬁg!gi'gh‘t:
-and that is, that it, at leaft'a greac
" part of.it, would fcarce bet'habira-
“ble, it would neither agree “to the
| o 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 be burning up,
at leaft too much drying, and ex--
haufted with the Beams of the Sun,
whilft the other would be immerged:
in and deadened with toolong Night. -
And in fuch a cafe how could the.
great Works of Nature, fo fervicea- -
-ble to the World, be performed 2
How, for inftance, could the Va-
pours be raifed to fupply the Earth
. with cooling Clouds and fertil Show-
- ers ¢ How could the Winds be exci-
ted to fan the Atmofphere with their
~ 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 ?

Anp as the Courfe and Fun&i-
~ ons of Nature would be thusaffeted,
{o would the State of the Creatures

v - G.3 be
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be no tefs.  For how could thofe of
the Vegerable Kingdom be anitratéd
and excited by the kindly heat of ¢hié
Day, and then again tempered and

invigorated by the no lef§ kindly
Dews, and Influenices of the Nigh?
How could Men and 4ll other Anic
mals difpatch their Bufinefs, gathér
their Food, and perform all tﬁe va-
rious labours and offices of the day,
and then récruit 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? : A C
T sese and ten thoufand as great
" Inconveniences as thefe,would be the
certain. events of the want of this
Diurnal Motion of our Globe. And
as the reft of the Globes have their
Shares in the like Motion, fo we
may very reafonably imagine that it
“isno lefs ufeful and beneficial to them
SRR ST than
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than it is to us, and that the Incon=

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

AN v{/su_/)\l NI, N N NI\, AN A % " 4
DR R R O O R O R B RO S

Of the Annsal or Periodical MOTION
of the Primary Planets.

ESIDES the Motion treated
of in the preceding Chapter,
there is another which is as clear d
manifeftation of the great CRE A
TOR asthat, namely the Periodical ot
Annual whichis vifible in fome of the
great Globes, and probable in many
others.  Among the Fixt Sears it is
highly probable fomething "of this
Nature is : as appears from thofe
New Stars which I have before taken
notice of, which, 2s 1 have faid, fome-
times become vifible to us, namely
G 4 . when
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when they are in that part of their
Orbits which are neareft to our Earth;
and then again difappear, namely
when they, in their periodick Moti-
on, are in thofe parts of their Orbits.
. farther off from the Earth, But thefe
Syflemes being que 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 {peaking 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; or‘chat
the Earth and the ather Planets move:
about the Sun in fuch times. Butlet
ps (as I'have all along done) fuppole -
- the lateer, thac the Spn is fixe in the
| | Cens
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Center,without any other but its Di-
urnal rotation in 2§ days: in this
cafe, we fhall haye the feveral Pri- -
mary Planets revolving round the.
Sun in an excellent and due order,
by the exaéteft Rules.of fuch 3 noble
- Struéture, fuch an admirable Oeco-.
nomy, and that is in Times (as Ifaid)
in [quare proportion to the Cubes of their
Diftances.  So that we fee Mercury to'
perfornx its Period -in ‘near 88 days:
Venus- (the next in order to the Sun)
its Periad- in fomewhat above 214
days: then the Earth with its com-,
panion the Moon in 365 | days: then
Mars in about 687 days: next him -
Fupiter in about 4333 days: and
laftly - Saturn’ in -fomewhat above
10759 days. : -4
T o this fo ftxit an order of the
Periodsof thofe Rlanets, we may add
the confideration of the different Paths
of their Periodical and Diurnal motion:
that they lie.not in a very different
‘ ‘ -Plane,

)
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_Plane, as quite acrofs, or the like 5
nor exaétly in the fame Plane, but
a Meclé croffing one anothier; che Di-
urnal Courfe lying in, or parallel to
the Equator; but the other in the
broad path of the Zodiack atan in-
clination of 23 ; degrees.

A npaglorious contrivance thisis -
forthe gaod of our Globe, and doubt-
* lefs nolefs for all the reft that fym.
pathize in the like motion. For was
the Earth’s Periodick motion to be
always in the fame Plane with thae
- 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 kindly
increafes of Day and Night, together
with fuch ufeful direGtions of ‘the
Sun-beams, which the advances of
the Earth 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.  One is the fhorter or longer

arg
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cohedfance of the Sun above the Horizon :
i Sndywer long, whid incréafeth chie Heae,
as much as it lengthens the Day : in Wimer
~ fhorr, which dtminifhes the Heae 131t hortens
the Pay ; and augim_ze‘nts the Cold;as it length-
ens the Night. ' The other caufe is the Ob-
lique ‘gg g}rpendicular dire®ion of cthe Sun’s
rays,the Oblique being weaker than the Pey-
pendicular ; as is evident from Galiles's expe-
riment, in his Syfems Mundi_Dial. 1.by hold.
ing 4 Paper turned up at ri#ht angles, ora
Book h3lf open; over againit an illuminated
white Wall; where it may be obferved that
the fide oppofite to the Wall, which the Rays
ftrike perpendicularly, is far more light and
white than the other fide, on which thé Rays
fall obliquely. The fameit isin the Incidence
of the Sun’s Rays on any Plane, namely the
Rays are fo much ftronger, and the Plane the
more warmed and enlightened, as¢he Rays
are more or lefs perpendicular ; and that on
two accounts: 3. Becanfe the Perpendicular
Rays ftrike with greater force than ‘the Ob-
lique: - AsinFig, 4. the Rays R R.ftrike the
Plane 4 P more forceably than the Plane 04.
The A&ion or Force of which Percuffion is
(like that of 21l 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 O 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 quantity of Rays fall-
within the compals or Area of any Plane in

¢ . o2 ! 2
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are the real caufes of our Seafons of
Summer and Winter, Spring and Au-

L

a Perpendicular than Oblique dire&ion. This
will be manifeft from the bare infpe&ion of
" Fig. 4. Where it may be obferved that all
the Rays between R R and Op fall on the’
Plane 4 P; but only about one half of them
would fall upon an Oblique Plane of the fame’
length, if it was O b: or (which is the fame’
thing) near as many Rays would fall off'0 4, -
turned up to 05, as fall upon it. "Alfo it may
be obferved farther, that as the Lin¢ 0B is’
Jonger than O p foare the Spaces betwéenthe
Rays largerinO B than 0.p ; and confeguent-
ly fewer Rays fall on Q B for its length, than’
on O p for itslength,  or the Raysare denfer,
or more compaé in O p than O B. And when -
they are {o, they-are fo'much the ftronger,
as is evident from the collécting and conden.’
fing the Sun’s rays by a Burning-glafs, -~
What the particular Power of the %un‘"s rays
is in all Dire&ions, Quantities, and Impulfes,
falls under Mathematical calculation ; but I -
need not trouble the Réader with it, but fhall
refer to the ingenious Dt. Wolfius, Mathemati-
cal Profeflor of Hall's, Elementa Aeromerrie.
And as for the proportional degree of the Sun’s
heac in all Latitudes, and all its Alcitudes, -our
moft acute Savilian Profeflor, Dr. Halley, hath’
. given us a neat.and clear method for compu-’
- ungicin Philef. Tranfad, No.203, * = " *
WU K - tumn,
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tumn, and not our being nearer un-
"to, or farther from the Sun. For-
thole benefits (we at leaft that inha-
bit towards the Northern Pole) have
at the contra ‘y Seafon, when we have
moft need o them, ¥iz, the Sun’s

- proximity, .in Winter 5 its greater
diftance from us in’' Summer; as
1§ mamfcﬁ from the increment of its
’ap arent Diameter in Winter to 32\
47 " and’ the decremcnt thercof in
Summier to 3 1. 40 (z)

C e o—— i

(2 ) Monﬁeur de la Hire in hns Tabul. Afron.

makes'the Sun’s Sctmdxameters to be,Dec.. 30,

‘16’ 32" 3nd Fun. 30.15° 49", Bm: r.Flamfteed

‘in his Lanar Tables ad ed t0 Mr: Horséx’s Poft-

lmmqm Works makes thé %reate{’c to be 1¢".

23 * 3 the leaﬁ 15, yb" d the Frémch Acade-
¥16'.23", and 15", fo". V Ret(“)ld’ O&jem
s Elemons & Aftrom: p. 22.

Beﬁdes the alteration of the Surfs ¥ zppareﬂt
Diameter, its {wifter motion in Winter about
the Solftice by about a rgth part, isan argu-
ment of its being: then nearer the Earth.
From whence it comes to pafs that from the
Verpal tq thg Autumngl £quinox, there are

Any
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~ Avp now for 2 Concluffoii of
this chapter concerning the Periodick
Motions of the Primary Planets we
may take up the Argument of tigo
 de g Viftore (3), Who commaridegh the
Sun to defcend through, the Winter Si s 2
And who again c‘duf_etf)' bim to ;Iaﬁ;}:i_l
through the Summer Signs2 Who Jeads
bim from Eaft to Wet?  And who again
brings bim back from the Weft to BB}?
Al thefe things are Yery wonderful,’ but
to God alone pofible. ~ < -

about 8 days more than from the Autpmnal
to the Vernal, . g
(3):8uis [olom per byberna deficndere. fignn
precipiz? Quis rurium per afiva figna afcender
Jacit?  Duis eurm ab Orients in Occidensopy dweis 2
Quis iterum fﬁ OcéiJenl::- 75)}.'?:»; V%ﬁ
Hac cunila_funt mirabilia, e (oli Deo poffebilia
DidafCﬂl.L.7.Cv86 S

~ CHAP.
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A TR i 2 08 O SR A A A
CHAP. V.

Of the Periodical Motion of the Secondary
- Planets.

. AVING confidered the Pe-

riods of the Primary Planets
let us next caft our eye upon. thofe
of their Secondaries. ~ And among
thefe we fhall find the fame compleac
order and harmony as among the
lat. Thus Saturn’sfive 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 ScCondahr):

| | B Pla-
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Planets, and that is, that it is mixt
with a kind of cochleous DireGion to-
wards one or other Pole of the Pri-
mary Planet ; by which means every
Satellite by gentle degrees changeth its
‘Latitude, and- makes its vifits to-
wards each Pole’ of its Primary.
- This is well known among the Cir-
_ cumjovials for “inftance; dhizc. they all
have a: flow and gradual progrefs,
firft towards one; - then , back again
towards the other Pole of Fupiter :
and that each Satellite_hath its. Lati-
- tude ‘greater and greater according
- asitis farther or farther from Fupiter’s
- Body. Accordingly the Latitude of
each, Circumjovial,, afligned by the di~
~ ligent and fagacious Caffini (4), after
2. .'years obfervitions, are thefe,

Ihé‘.'.gfrcatcﬁ Latitude of the Firf?,

( :;.) Les I{yﬂiﬁ. & ks Tables des Satel. de Fu-
prery $ 4. in the Fremeb Academill’s large

Colle&tion. =
' ; ' ot
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or Neareft, .excecds not 3 third part
~of Fupiter’s Semidianeter: that of the
© Second,. furpafleehi -but-a litle .of 2
quarter of its Diameter:” that of the
Thirda little execeds three quarters of
the Diamieter: and that of the:Fourth,
. Or Outermoft goes beyond. - Jupiter's
Poles by a{lmgi' pi:t)g; the Semidia<
metet. - - All> which ‘miations,  he
faith,"are performed in the fpace of
1z-yoars.. Thgthe famous Cafini,
Butd ‘Rave my felf obferved agreats
eriagirion in'the Third Satellite, thap
fv-advanced npar o, if rior even with -
the:very Limb, .or Pole of Fupiter,
andthar its Scay-in Fupiter’s Shadow;
ertheDuration of its Eclipfe at thac
. time,waslefsthan iscommonly affigns
- ed unto it, ds'it is reafonable to imas
giaeiit fhould be, becaufe che Satel-
litehad: only the outfide of the Con¢
of Fupiter’s Shadow, 4nd confequenca
1ly a lefler part thereof to pafs thos
rough at tha tithe, . . "

Y S H A,
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~ As to the end and ufe ‘of this fo
obfervable a tendency in the Secon-
daries towards each Pole of * their
. Primarics, we may guefs at it from
what hath been faid of the like tens
dency of the Primaries towards the
Sun,on which our Seafons do depend:
~ So thofe Secondaries moving in like
manner to each Pole, - effet fome of
thegrand Works of the divine Provie
‘dence from Pole to Pole, illuminate
all parts-of their refpetive Globes,
coritra& the length .of their Nights
- (as fhall be fhewn in proper place,) .
move their Waters, and excite their
- “Tides, and perform other fuch great
Works of Natutre as with good rea-
" fon we ateribute to the influx of our
Moon here in our own Globe,
- Axpcan fuch well contrived,
fuch ufeful Motions, that the World
could not fubfift without, thae Na-
ture could not do its grand Works
without, can thefe be other thanthe
‘ Fiat
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Fiat of an infinitely indulgent as wéll
aswife C’QEI‘IMU Could this'con- .
nﬁmam belo univwfail,a{mong»xllt'hc
' @lobes we canbring-within ourView,
- could their Periods and Diftances be
“in: the fame "due Propomoh all the -
Maigede owery-cheir Motions all fo
- alike,. had' they not. hiad che “fame
v Contwiver. and Maker ! But I fhall clofe
thig argument thh the Refletion of
* the moft ingenious Mr.Molyreux (5),
who fpeakinixof the‘fe[qulphcate pro-.
- .portion of bath the Primary and Se+
“acondary Planets, thus conclndes.
- And from bence may we juftly falt into
‘ithe: deepeft “admiration, -that one and the -
“fame Law of Motion [hould be obferved
i in Bodies fo vaftly diftant from each other,
and which fecin:to bave no dependence or
correfpondence with each other. This doth
moﬁ evidently demonﬂrate that tbey were.

() Dioptr. Now. Par. 2. G 6. Se,&. 12, ‘
+ - Hs - al .



<100 . The fvncltgf on i, &c. Bogk.TV.

~all at firft put inta Motidne by one und-the
fame unerting HaodUewtn the infinite
. Power andWifdom: qf God, o hath

 fixed this Qrder amaingthers olt, andbab -

. eftablifbeda Law ufhttbtbk Carinok tranyf-
- - grefss Chanse-or dull; Matttr could never
. produce. fuch an Harmovious Regularity
- i the: Motion'of Bodies:Jo Viaftly diftant -
tJm plainly fhews a Defign.and Iention
. in the Firft: Mover. dndwith [ubmiffion
to'the Reverend dnd Learyed Divinesy I
‘am- apt 0 think, that one d);gument dratm
. from the Order, - Beagty .and Defign of
- things is mare_forcible: againft Atlﬁ:fm,
 than multitudes of Notional Proofs, &c.
- “Thus Mr. Molyneanx. * Buc weé {Hall
 find farther Bvidences of this Supreme.
* Management in thefe marters from
what followg in the next Chagrcr

( {

i 33

[ .
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 throughout all ages? thould perform’
their ‘ufeful Stages withour any'rhe’
leat intermiffion, interruption’ of'
diforder that we know of 7 “What
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‘Motion, what Conttivance, what
piece of Clockwork was_there ever
under the whole Heavens, that ever
- ¢ame up to fuch-a perfe@ion, amd
that had not fore ftops, .or fome
deviations, and many imperfe&ions 2
*But yet nope was ever fo fupid-asto
conclude fuch a Machine (though ffe-

* ver fo imperfect) was made by any

other than fome Rational Being,

ome Attift that had skill enough fot.
fuch a Work. . As he in Cicero (1)
argues from his friend Pofidonings
piece of Watch-work, thar fhewed
the motions of' the Sun, Moon and
five Erraticks; that if it had been
carried among the Scythians ox Bri-
tains, (uis inilld barbarie dubitet, quin
ea Sphara fit perfects Ratione 2 with
more to the fame purpofe : no man,
even in that flate of Barbarity would
make any doubt whéther it was the

(1) De Nat, Deor. L. 2, c. 34 4
| o worke
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workmanthip of Reafon or no (2).
And is there lefs Reafon to imagine
thofe Motions I have been treating
- of to be other than the work of God,
which arc infinitely more conftant
and regular than thofe of Man! Or -
to ufe the laft mentioned Stoick’s ar-
. gument, can it be thought that Ar-
chimedes was able to do more in imis
tating the Motions of the Heavens
~ (in 'his Sphere) than Nature in cffe-
&ing them 2 o
Axp now to refle& upon the
whole, and {o conclude what hath
been faid concerning thefe feveral
Motions: We may all along per~
ceive in them fuch manifeft fignals of
3 divine hand, that they all feem, as
*twers, to conlpite if the demonftra-
tion of their infinitte CREATOR and
" ORDERER.. For befides what in
* 4l probability is in other parts of
"(2) Seethe ‘plaé?éi?éd at large in my Phy-
ficg Thedlogy, P.2: SRR

Hg - the



Cva4 o 'The Conclyfran.- Bdok 1V
the Univesfe, . werhave 2 whele Sy
Jteme of our own manifeftly proclaime
ing the Workmanthip of 1ts Maker.
For we have not thofe vaft, and. un- -
weildy Mafles of the.Sun, .and: its
- Planets, dropt here,and there at ran-
- dom, ‘and moving about the great
Expanfum, in uncertain Paths, and
at fortuitous Rates and Meafures,
but in the compleateft manner, and -
aceording to the ftricteft rules of Qr-
der and Harmony ; {0 as to anfwer
the great ends of their Creation, and
the divine Providence,to difpatch the
noble Offices of the feveral Glabes;
to petform the great Works of Na-
ture in them; to comfore and cherifh
every thing refiding on them, by
;hok):’ ~ufeful changes of Day and
Night, and the feveral Seafons of
the Year, - . : |
~ Twyesg things aré {o evident tp
the Reafon of all men, that T ully
migbt well make .his‘S,_rgi,gk to glledfg
. S this




- Cliapacsi Tullys Proof of 2 God. vos:

this.2s age of his prmclpala ats
for the proofofa Deity (3); 2

canfe; .&th he, . and that even tbe’ chicf,
is the Pquality. of the_ Mot:on, and- the
Revolution of the Hemrem ;- the diftine

Eion,., utility, beauty and arder of the -
Sun, Moon, - and all the Stars: the bare
Vigw alone of which things .is. fuficient -

to.demonftrate them to_be no works.of
Change.. - ds if any one fhould come.in-

to.an bou/a, the Gymnafism,or Forum ;.

when be fhould fee the order, manner and
management of every thing, be could ne-

urth

“ver judge thefe things to be done without -

an -Efficient, but .muft imagine there
was_ fome Being prefiding over them,
and wbo[e orders they obeyed. So much
more in fo great Mtions, fuch Viciffitades,
and the Orders of -fo.many, and great
ﬂ:mgs — '— 7 Mman cqnnot but conclude
tbat /ucb great afs. of Nature are. gover-

ol
. FOR g

) {3) .'D‘-',"Nat'*‘pc"f“lé"z'- Coge’t

o Coe



106 - Tully's Proof .. BookIV.

ned by fome Mind,  fome InteHigent
Beimg. - - - 0
" A'n b fo again afterwards (Chaps
21.) when, among other things, he
- had been fpeaking of the mortions of
the Planets, he thusargues, I camor
* poffibly tinderftand, fatch he, - bow all
' :Zis conflancy can be among the Stars

. this fo’ great agreement of times through
. all eteynity, among fuch various conrfes
(how this can be) without fome Mind,
Reafon and Counfel. And a licele after
this, fpeaking of the Pixt Stars, he
“faith, Bur the peremnial, and perpetual -
Eourfes of thofe Stars, together with their
admirable, and ‘incredible conftancy de-
clare a4 »Dirine Power and Mmd to be
in them. And this he takes to be fo

lain a cafe, that he that could not
difcern it, he thinks, could difcern
nothing. * And then he thus con-
cludes; In the Hegvens then, there is
neither any Chance,; nor any temerity, nor
errour, or vanity: but on the contrary,
s there



Chap.6.-  "0fa God. 107
there is all order, eruth or exafinefs, rea=
Jfon, and conftancy.  And fuch things as .
are Yoid-of-thefe are: connterfeit, fal[e, ¥
and full of error; — —~ s He'therefore
that thinks the admirable celeffial order,
- and incredible conflancy,on which the con-
fervation and good of aBl things depends,
to be void of a Mind, be bimfelf deferves
to be gccounted devodd of 3 Mind.. Thus
with great Force -and reafon Tully's
Stoick rightly infers the prefence and
conctrirenice’ of 2 Divine. Being und’
Power from the Motions of the Hea-
vens: only not being aware who that
Being was, he etroneonfly imagines
the Heavenly Badies themfelves ta
- have Divinity, and puts them there-
fore into the number of the Gods.

H

R
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‘ ’fhe confonancy ofall tbe GLOB E §i in
| tbezr Spber:cal Fi gare.

AVING in the prccedlng

Book manifefted the Mo-

tions of the Earth and

Heavens ro be the Con-

trivance and Work of G O D, I fhall
: €N




daries, -or Moons accompanyingSa-
.turn, Jupiter, and our Berthiri Ahdl
;although Penus,  Mercury,  amsdonr
Moon have Phafes, 'and appeefboe-
times Falcated, fometimes. Gibbious,
‘and fometimes more or le(sgiound;

» -
. AR
& i A oot

- (1) Seq Phyfico-Thed). B.a..ch. 5. Note'x., -
Y and



1o - The thwae o Boka

- and even Mars too,-in its Quadra-
“vares; becomes Gibbofe ; yet'ae-{uch

. ‘times:as thefe Planets fhew their full
Phales, they arefound ¢o be fphari-
cal, and only lofe this figure by ver-
tue of their pgﬁuén ‘to the' ‘Satf to

whom 'they. mﬁeftweﬁ Li;
chisdpharicicy; or ndfyf B mém-
© fefk inour> Mooy iyea and in Venss
3 ofe gfeateft Faledtions thie
of theit ‘Globed ‘fhay be
exhibiting themfelvés un-
peaiﬂaﬂcéof a dull, and

i Dodii O
'Alwp s ¢hiis Sphamcal Ifigm‘c
: holds’m every ofithe Globes'at 4 di-
. ﬁame from udyfo we may reafona-
ibly imagine ot dwn %be 1o be
cmfmnn to theireft, - Butindedd
we Have greae véafon ro coneliide it
0BG from the Curvity of ir§ Sha-
" dow-in‘its ‘Eclipfes of the Moon
from the difcovery of New Geonftel -
| ’lamensm the Hcawcns, a$ wechange
o | our



Chapeiv _ the Globerl 1) 13y

out Hemlfphcreandmake a}:prdach-
es :towards cither-Pole: fromithe -
Surface of the Sea, which-appearsto
be-of :this figure, by our gradunlly

dlfcemi far diftane' Objects, Moun-
tains, "YTowers, Sails. of ! smpy e,
the paﬂs of whicliare more andmore
feen,:“as’ we appreach- nearér -and
nearer -to them —with - other-argu-
ments to the ame .purpofe, mhich I
nced not enumerate in arcafc ‘now

| 'generaliy owned to be tn,tc. S

_mxmm&mmm

. ' C n:a p. "’:1»[»“?’.
i "f e T, Eil'sd Vs
abfefvable in the Eartlf and: qun

RN IO

c AVING mthcptccedmg

_ ‘chapter demontftrated che fe-
veral Globes of the Univerle.to be
| Sphacncal it is ot to be underftood

that



. v
e .,,\,7._,\ L . rr, 2 'l'.‘tb.:n

T v -

(1) Bhexy-onig e Hithividwelt 11 M-
fvlv]i.tb.:bshas .?lrddwa%ﬁ?ﬁu gfpemldc s y whea
€ 1 notroynd, ml 1y percelvpr ¢ =

rable Unev nneffes ;Oeg;zt ome’pﬁfiﬁm}

nifeftly higher, and otherslower. About the
Quastersy divers bright goldea Spots may. be
feen in the fhaded part, atfome diftance from
the enlightned part; and thefe may be per-
“ceived to grow larger armd Blighter, as the
Shady part turns more and more towards the
Sun; ¢ill at lgit you may feg all the intgrmes
diaie: illi:& be:ween.thd(‘é‘i sg;ocgl the
other: enlighterted paves..! . Alfo in dy arts
of thc'Moogii, 'é?gecl':aﬂy'fuc‘?\J as border Qli?thc

fhaded part, there may be obferved to be

cereain Hojes or Pits black, . datk, ogThady,
when the parts encompafling them are %-
ous and l?righ‘;; _ At‘;% this darkneﬁi,' "f!ﬁ'b
der foine Maouncain, lies . always oo thé: fide
nextehe Supy -and gradually gocsoffy. as the

as .



Chap. 2.of the: Earth and Moon.- 1173 -
as in our-owr Globe ; which I call
litlé and inednfiderable;- efpecially |
thofe:in the Earth, becaufe they are* -
foin:propcttion to the Earth’s Dias""
mgeer ; as will appear by corthing 9
parriculass, < 'Thée Diameter of che-
Terraqueous Globe I have fhewn in-

N ’ . N2

Hole, Pit, or Valley turns thore and more "
- towatds the Stn, till at laft the whole Valley
is enlightehed, dnd looks like 2 deprefled
ground in the body of the Modn: - All which ’
things are manifeft fignals'thac the Moon’s -
- furface i$ not even and fmooth, but like thit
of thie Earch, full of Hills and Valléys, ]
‘Which opinion, although now well grours
ded, on ocular dsm'dnﬁracidﬁ; ‘wis as old or -
olderthan Plarareh’s days, who inhis Book de '
Facie in orbé Lunie, ‘at the beginning, citesicas’
Clearchus’s opinion Eixbras bnateuds Gvas ) .Uﬁ;\}
e wiydnns @ardoms———>i. €. Thar what is called .
#be Face of the Movs are:the Images and Appearans
. ces { %.great Sea jn the Moon. - And about the"
middle of that Trad;78 8 gandufpey 7urd dpbonmp
el €. Ast0 thus Favi which appears inshe Moon3
as our Earsh bath certainlarge Bays 3 [o we conceive’
the Moonis over(pread with large holl.ows and rups
sores, comtaining Water, or @ shick dark dir, into

: T gy
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swhich the Sun: keams are not able to coter, and'fo
no Refleltion ivmade by them.
. -As n} other matters i whicg;!w‘ﬂgath‘m
Moon feem.to agree; 2s.in 088, :and.gegat . .
colledions 6§%¢r_s, an A,tgg{pixgg; @l,:
ﬂ;all pafs theém by here as mp.gppsrfem e
ace. Y worgit o
P (2) BOO ‘-:;' Ch'z&' th«ve Se A ‘J.\;" “ :; e
(3) In thé Journal of “the Jate, ingenipus
Richard Towneley, Efq; of Tawneley, in Leia-
fhire, 1 find this Note upon.Seps. 6. 1682... This
day Mr. Adams called bere who.is taking a Sxrvey,.
& .’ Hetold ys 1bat with repeated. trils be bady
found. Snowdon-hill 1320 ysrds: bigher thawm the:
High-water mark, ond thas.she Quickfilwet. fiaed:
" at the bottoms at 29 Inches; atisbe top 4t 25,963
So that 1320 gave 304. Then' follows’this
ote viz. Mr. Adams coming fince tellsme), thiar
the Height- of Snowdon was but 1247 yardsy
WbiCb g“ve' 2‘040 R S . ’
. The reafon of this difference of 73 yasds, in-
‘the height of Swowdyn. I take to-be, that che
firk meafure was made by Mr, 4dams himfelf,

. , | bue




Ghaip-y: of the Brth andMyon, 115
Bist'abobit twd’ Fiighifh Miles' (4)*
by the Vv Pike of Tenasiffe, onk
- of'the M Ridges thiroughout the -
- Globe Tunjels Wwe except’ the - high

Motntafs" BP-ngm’yc'gfféa by .
WSy Porineara 3" of that near
St. Martha (6);. or thofe called the
A5 (3 chis Ridge (1fay) is cornipu-

gzﬂatte P '";‘fo‘gic;:ﬁ»gzzﬁi:bflsifé. Adams's Tn-
Jruments :~and probably ‘the former. s ¢
*ggﬁhtg&vé the Sea’; ‘t);;_é lacter only abo!\::
épne. ST s" I R A T
(4) M. Nich, Fatioold me thac hie had mea-
futed the ﬂc}‘ght “of the_"l‘{mé'lguq Maudisi,
whichisone o thé‘hi'gh‘e(t’Rldgés'of the Alps,
and'ehat he found it tobe 2000 French Toifes
_aboye the Lake of Genewa, which is equal to
‘12816 Englith Feet, or 2,42 ‘miles, = .
| (‘814‘:0 s faich the' Alps feemed to thefe -
Molilftainis'le trivelled ovér, but as ordinary
gwfé;l cé‘l_cigcy,rowes; See my Pbyf. Thedl,
‘B.1 ‘C_f-LI'-.‘ 4) OFéL - Doe "
- _(6) ‘Capt. Dampier faith tHat he is of opi-
“niori that che ENNl near St. Marrba is highc;
&ép,ihﬁi{iﬁé of Ténariffe.  Voyage round the
a (;l)d;& ‘the Au}e:'.‘of Chili and Pers, Capt.
Dimpier (4i¢h, Thefe are the bigheft Mounsains j
Iz : ted



Sap e _

ever faw, far ﬁcrpaﬁng the pike of T enanﬂ'e sor
Santa Martha, and ‘' belicve: au_y Moumam ;p
$be world. Tbid. P-95-. - - :
(8) 'See¢ Dr. Hooke's acdoum of tBe Pikieiof
Tenariffe from his Fridnd Mr.'G: T .who weat
tothe top of it ; at the end of hls Leé{urgqu-
cerning Springs p 242, . -

(9). By Riceiol?s Meafures the Height Bf
what he “calls. Mount 'Sinai, or St. Kafcn)n
"Hill, is 9 Bowonian miles, and that of Xaverius
12, but according to ks’ correéions, . thé: -
mer-is. but 8 1 miles, . the Iatter. 11 3.. Which
at . the rate of 602q Esnglifh fest diy" 2t iBo~
nomian mile , is about I3, and - 9 =

. ‘miles; an height fo great, confdehqg oW

‘much the Moon is lefs- than the Eateh,; thae I

.eannot but rthink chat diligent perfdn was3Hi-
.“ﬁaken in lns meafurcs, and Ibat the.compusa-

. \, 5

{ feflect

\




Chap. 3.77f the Earth gih Maom, 117
tioas of Hevefinsare-much thebeft ¥ who as he
was:as ableas ahy man, “and made more aecu-
rate and diligent ob{etyations! of the-Moon’s
Face than'moft men ever did, fo was more
likely to ‘domie neareft che truch, * And by his
Teckoning;, ehe higheft Hills in the Moonare
but about } of 3 German mile,. and fome of;
‘them bue iths, and fome not above an Iralian
mile.- And confidering the Bulk of the Moon:
. to that of the Earth, thefearegreat Eminen-.

ces for the Noon. L
" And as the Lanar Mountainsare of prodigi-
-ous Heights, fo many of them are of great
Extent. *Hevelius reckons the Lunar Tourusto
reach to 17q German miles ; Mownt Sepher 1503
and che Lwmsr Apennine above 100 Germin
oifes. . ... . Lo
. . The Way how to meafure the Height of the.
. Mountains of the. Moon is no¢ difficule, nor
uncertain: which is, by obferving the diftance -
betweenthe diftant golden Spots, at cheir firft
~ appearance (which are the tops 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 5iameter divided, Thus in Fig.5.
A R Bisapare of the Moon’s Circumference,
oné part of which 4R is enlightened,the other
part R B isin darknefs. Hg: is 2 Mountain,
whofe top H is touched by she Sun-beams, .
fhining from S the Sun tp R, and reachingto -
H. Now fuppofing the Semidiameter of the
Moon, RC,to be 274 Gegman miles,. according.
t0 Hevelins,_the length of che fide RH (orDie
: . T 13 ~ ftaoge



118 - The“ BNl will Valleys” Book V&
reflet thzﬁi;ghf of the Sunffom'thejr
lofey Topﬁ fome days before evtic
reacheth the Vallies beneathithem;ye¢
on the Moon’s Limb we can difcémn’
nothing of them: but fo far fromithat,
that,on the contrary,the Edge through
our beft Glaffes, 1ooks like an even,
fmooth,and uninterrupted Circle(16)

Al 3.

ftance between the Top of the Hill, and the
edge of the enlightened part) will be foynd
alfo to be a 1oth, 20th or other pare of o:g\at
Semidiameter or Diameter ;_or foma certaia
number of miles. And thep we have the (wo
fides R C, 274 miiles, and R H, -and the right
Angle included between them; by whigh,
both the other Angles, and the Side € H, may
be found by-a comman Cafe.of Right angled
Triangles. Outof which fide C H, deducting
the Moon’s Semidlameter 274, there remain-
eth the Height of the Mountain Hi, Confult
here Hewel. Selenogr. ch. 8. Galilens Nung. Sider.
P. 4. Riccioli Almageft. L. 4.c. 8, Schol.

.(10) The Edge of the Moon which. I here
mean isthat next the Sun ; on which I could
never perceive with my beft Glaffes any. the
- leafl fign of a Mountain, but all to be'exagtly
lgvel and fmooth: , Only.indged. there are
-fome certain tranfient ronghneffes and uneven-

o © Al



Chap. 3« of the Earth gndy Moor. Ti9

AvLrapues then yaft Monhtains,
when {een near at-hand, feem to be
very confiderable excrefcences of oir
Globe, yetfince:they are little, when
compared to the Globe. it felf,  we

P S - (

BRI I IS SIS " M S
nefles on the 1imb cauled by Vapours efpeci-
ally when thie Moon is near the Horizon, and
in windy, and fome other weather. At which
times -the .motion of the Air and .Vapaurs
makes a pretty Crifpation and Rouling like
‘Whavéb-on the Moof's:Limb; which have the
appearutice of moving Mountainsand Valleys,
Bist on tieoppofice fide. - if the leaft portian
of clie Darkened part of the Moon, extends
beyond - the ‘Enlightened part, Mowhtains
may very maanilsftly be difgerned, exadly re.
fémbling durs ot the Earth. ‘A few hours be-
fore aad afcer the Full; T hdve with pleafure
‘feen ¢tha appearance of confiderable Moufitaias
7and Bays. “One of which Views, T have gi-

byi‘aFcar the Full, on Sep. 12, x714
“+Thefealone I conceive are the. ins
which théexcellent Hevelius fpéaks 'o_fgi: eve-
atiplacés of his -Selenography, “particularly in
“his ‘Ah{wer to Bestinus, and other Peripatericks,
i Ch,6; pi 143. who denied thar Mountains
ehuld B¢ it the Moon, a3 well as many other
“ihingdiftovered now by the Telofoope .

««««««

e . l 4 may

g

frin 3% whiich is ehe Moon's agw% :

ya



12 o, Unifoxmesy of the GlobesBaok: Vs
- may look upon our own, and all the
xeft of the Globes, as if they. weye
perfect Sphares, or 4t lealt Spheeroids.
And fipding them to be fuch, Jetus.
nhext_eaquire what reafoq there.is,to.
« imagine this their Form to have beens
the great CREATQRs Work, ..

B = C HAP. »\I_H.,-,.j.}.jr.u} AW
The Univerfality. and Uniformity of . the:
som - Figure of the Jeveral Glokes of  the:
L Wniverfe is a fign of their being the
- Work of GO D, not.of Chance or
N“eﬁ&j Lt ow
T S SR STS ¥ S o4
N we fec divers Picesi
arious Device andWork-
bear the fame marks:of/(
re the fame maftedy{
ainting, . Clock-wirky
gre. . we gonclude -with

L great



skilful Architet. For if the Univerfe
* had been a work of Chance, all the (e
veral Globes would have been of fe-
veral Forms, one of this, another of.
2 quite different Figure : one {quare; |
another multangular, another long,
and anether of another. fhape.. - Or
" if all the -feveral Globes had:been 2 -
. work of Neceffity, and their Figure
had been owing to the natural tens
denicy,: ot Gravity of Matter, ¥z
that:; the:-Self Attracting power -of.

Mateet: did tiiake all the'Solids and

Fluidsofall the feveral Globes, as na-
turally run into 2:globofe form, as
a drop of Quickfilver doth: yer flill -

_wWe



yxa  Figurdofothe Glabes Book V3
- we 'mayidemandy How ¢ame Mactes
by 'this fo:colnmodious '8 Pasier
What:made it affé& {o: proper 3:Fosm
buc ' the -infinite. C R EA T OR’s
que ’ N SR S E SO R
- .Bu¥.not to::conteft that Point;
but granting'Ghadity to be congenial
and- coeval with. Matter, without eps
~ quirlng how:it-came by that power;
afid allowing thatevery Globe of the
Univerfe had its Form from; dhe- Sélf
attrafting power of its Mateer, yec
ftill we have -undeniable- marks. of
Final Caufes, of wife Order, and an
-over-ruling Power in the cale.  For
let us imagin our Terraqueous Globe
in-irs Chadtick:ftage ;;{l its-Mateer,
every" pavticle of it dividedy - and
foating about;:andntcady;ibygigsé’{df- »
attraction to run together into its
“natural form,:that of a2 Globesy In
this hurly burly, this jumble oftin-
guided Nature made by-Artrafion
only, “a confufed globole Mafs aahn
A o C.

L)
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T’ie »Terraguem aguf otbrr G&abeo 4fpe4r’ |
311,40 he the work of GO D fmm the wife

=g dz/poﬁtwn of tlmr partss

S dwEmh a.ndalll;hemlm
Globes would ve been of
various Forms, 1f they had been

made by Chance : ~or would have
bccn
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o ] ’%_;.&fﬁ‘ 100, N j‘_ﬁ_‘
been- confufed: Maffes, if made by,
Neceffity, according to the laff-chap
ter: {o'in this 1 fhall fhew ther ¢
be, the Work ‘of 'a Wife 3nd a kind
Agent,” from the commodious ftru=~
&ure and difpofition of their parts,
fo.fir'as we have any knpiyl?dgg;__gf
ehém. Thus the Mo bath-gheas
appearances of being no lefs commoy
dioufly "than the Earth divided into
Hlills and Valleys (asT haye fet forth
in the 2d Chapter;) intoDry-lands; -
and great Collections' of Waters (1),

(1) .That there arg Seas, or great Colle&i-
ons of Watersin the Moon is hxghl{' probable .
from the Aoon’s Spots, which plainly feem to
be Water on thef¢ two accounts, r. 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
“enlightened, the other half in darknefs. In

this cale, when we do not look dire&ly upon
thofe" Planes or: fee: thiem wholly enlighte-
ned,. but view .them in a manner;fideways,
tl:leil_' Surfaces look as the Sea doth wiizn we
view it from the Shore, wjz, ‘2 large level

) R v ,and

|



hap. 4. bave diffrens parss. _tay
Plane: only We may'riow and then difcern g
bright fhiing parc ftaniiiig 2 little but of the
lasge Lewels; which are, no-doubt; cercain
Rocks or Iflands in the midftof ‘_boﬁ;%?i‘. 2
*Fhe Darknefs of chofe Spéts more thiaf other
parts of.'theyMoon'is an:argumenr they are
Wacer, ' or fome fuch Ijke Elnid, ‘which,im=~
bibes the Sun’s Rays more'thap harde Bodies, -
and dbth: ndt thereféte ' fo' ng‘dfbgilij' tefle®
them .aspphey do.. «Acebrdingly ‘about: thb
Moop's Quarters, when ehofe Spots, as 1 faid,
ave’the appearance of Jong Planes, we may
obferte ghieiriedge to be a kind of hazy bor<
der, whih.grows darker <y asche
Ra;'s aré more and more .......w.. i
©'But “ifided “hatd “Bodies, if they - have
{moopth furfaces; although they refied firong:
ly 10 ene place, yet in;other places they are,
Yefs vifible. - Thus a. Looking-glafs,. a Dia=
mond;:é%. refled ‘vii‘gdi'ouﬁy the Sun’s' rays
towards one .past, fo'as to dazle the‘eyess
~ buein other parts they appear of adagk, blacks
ith hué. Which by the'bye, ié the réafon why.

Jewellars grind cheir* Diamonds -With many,

fides and angles, that their luftre miay appeary
m%z%ﬁs o Silver (as Gdﬂ%b erves,,
Diali 1) when boiled only in Argofand Siz
appears as white as Snow ;_but wherever it is.
 bdrmified, *is becotnes: obfcure, Al fo he.
tells “us riﬁ'gdyihﬁbugh: the Moon would bew -
¢ome - invilible to us, “if its furface was not
fough;, but fleck ‘ahd fimooth. " See alfo. He.
velii Selenogr. ch 6, poxgr, . T
o 4 (2) That



r16  Of Jupicet's Belts Bodk\P
~and'tp bé enmpafled with-an At
mofphere 25 We are (2) - So Fuphrer
althowght at fo grear a'diftitice ok
us, hach manife Y, we fcé;vhislighla
er-and -darker paress: jis Bels-andd
Spots darker than the reft of his Disk
'.ghefe‘ Mr. Caffini-(who longer views
ed' chis Planet than'-any body: i)
" takes to be Canals containing -fomié
fluid naacter,. or Water; ehat®ingie
weakly reflects the'Sun’s rays thn -
thc._OtIZﬁ;pa:cs of the Planet do, and
thaethey have “firiie refemblince
with what ha; pens here upon- Earch.
€3). For tf, faith-hé, ene from on high
in the Heavens fhould fee the Barh in
Jome particular fitnations, the Sea which
encompafferh the Barih woald appiat very

ot the
“par M.
Phyfigue

ke



like the gteat Soutkam Belt-thet entone
pqﬂ}tb tl;e whole - globe. of Jupicet ;' the
Meditexrangax Sea wmd;i make ait amar‘ .
ante 1ot -unlike shofe Belts which are. in-
terruptidior, broken; ahich we fee in thiy:
" Plaket > the dther-Seasiwonld muke thafe
gréat black Spors which fiwver alter apall::
the Continsts and:: Iflés would ftewm: like
thofe brighisSpots.that ave dlfo-permandnt::
the, .Snuwss pould: make thofe : glitte=
ring. Spyrkles: [ Brillanes 3. that from
time to time difappear':: the Blux and
Reflax.of the Ocemn; and: thofe grear Tn-
‘undation$: that' happes fometimes herey
‘would- occafion other Sputs to appear and/
d:]appedr * the’ Mbow waould refemble. one'
upiter’s Sktellites in-fine, the: Clonds>
z;om' Atmbfphere would: refemble> thefe
I(émtmerrupted Belsy,-and thofe: trans
 JitorySpoxs, - whick oftecd change their fixe:
ud Pigrire,. anil bsve dotions of dt]ftrenﬂ |
velocities... -
Taus thati mgcmous .and curious
Obfcrvcr According to whoﬁ: not.
o - im-

-
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~ imptobable opinion, this Planet Tus .
* piter hath all its parts orderly placed;
as itis here upon-earth. ~
" AND o for the reft of the Plas .
nets,iwhofe Faces exhibit different
appéarinces of brightet and darker.
parts,. as Mars and Plenws particidarly -
do . (4); it is-hiphly probable. that
thefe may be fuch a diftribuciba, fuch .
an allotment of Patts, - as: thofe in

" Fupiter, ‘and which ar€ more. plainly-

" vifible-ia our awn Globe; ..y o .

. Wnwcs brings me to fpeak.pirs:
ticularly of our own Globe;of which .
we-havea nearer View,and can plains.
1y, fe¢ the footfleps.of Divine Provis.
dencéinithe wife and orderly. difpofi--
tion of all its parts; which.are fq.
diftributed,. fo placed, as.ma bc&.
miniftet to the feveral ufes and con-,
vepientes. of an - habitable Worlds.

' (%) $éeBobk 41 chap. 3. ,
S A S
1 Thus

i
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Thus. for inflance, the two grand.
parts, the Solids, and the Fluids of
the Terraqueous Globe, inftead of
being jumbled inta one Mafs, are
admigat)ly arted, and as nicely laid
‘in proper, Yacfcs.. The Fgrth depo- .
fited in uleful Strata;. fome for the.
fervice .of the, Vegetable kingdom »
fome for.the generation and nourifh- .
ment‘of Minerals and Metals; fome
fot-that of Stones and Foffils; and
fome for the fweetening 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
depths and diftancesfrom the Surface;;
that for Vegetables, the uppermoft,
for every manto cultivate; ‘and this
divided into various€oils andMoulds
for all the varieties of Trees *and
Plants 5 thofe Strata that contain the
Minerals, Metals, and Foffiles, at
_ K fuch




——— -
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fuch depths, as to 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 diftinét from, = and
unmixed with the other Strats, and
that they lie at fuch due depths, as
either to break out in Founmtains, or
to be dug into, for Wells. But I
fhall not enlarge on thefe marters,
having {poken of them elfewhere.
Axp as this fo commodious a -
diftribution of the Earth, fo thar of
the Waters is 2 manifeft demonftrati-
on of the concern of a wife Agent,
although we fhould afcribe all thatis

) (5) See Pb}ﬁéo- Theol, Book 3. ch. 2,
' poflible
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-poffible to the neceffities 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 oﬂﬁcs
thereof ;' in-Seas, in Lakes, in Ri-
vers, in Fountains, to fatisfie the
Thirft of Animals, to afford them
fome part of their Food, and to mi-
nifter abundant fupplies of Vapoyrs
forthe Clouds, the g{ains, and Winds: -
which Suppliesmuft either havefailed,
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. |

T 515 Jumgwyi, 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 tnder the
beaven be gathered together unto one
place.  Where the word 72 denotes

. K2 a.
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“a regular and orderly gathering of the-
Waters,as if their Allotmenit had been
made, their Recepracles had been
marked out by a Rule, . or a
Plumb-line, by the CREATORS
Fiat.

Taus itis demon{’cranvcly plam,
that the Earth and Wakters were laid
by a'wife Hand ; and therefore

- whatever concern Nature might have
in giving a Spharical Figure to our
Globe, yet was the CREAT OR
the prmcnpal Agent, the grand Mana-

ger of the matter. ,

‘CHA'P
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CHAP. V.

The Convenience and Necefity of a
. Spherical Figurg to the Good of the
~ Globes is an argument they were the

o work of GO D,

ESIDES the orderly and
commodious placing the Parts

of the feveral Globes fpoken of in the
laft Chapter, there are ftill other rea-
fons to afcribe the Sphericity of our.
aown 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 a Mafs in mo-
tion ; as heing at a due diftance from
the center of Motion 'and Gravity :
fo without this figure - there. could
have been no fuch comfortable, and
‘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 kindly 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 falutife-
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 jettings out of
other figures. And laftly; the Wa-
ters which I fhewed to be well inter-
_ mixed with Dry-Land, would have
had incelerable Confluences ; one
part too much, anothér none at all,.
no Vapours, no Fountains,no Rivers:
fo that inftead of an habitable, well
ftocked world, far the greateft pare
would have been either 2 Defart, or
- an unneceffary Confluence of Water.

R - Taus

N
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Taus having made ir evident, -
that particularly our own Globe re-
ceived its Figure by the direétion of
the infinitely wife drchitet of all things:
‘'we have reafon, had we noné befides,
to conclude the fame of all the reft
of the Globgs of the Univerfe, maf-
much as they Agtee with ontsin 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 .
turn round on their own Axes, and
revolve round. the Sun, and confe-
quently have their Days and Nights, -
their Summers and Winters aswell as
- we they have their Hills and Valleys
as | faid, their 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 t%qfc Reafons T
hed, nady Ka = have



/
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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 manifeft Signals of itas we, - -




- BOOK VI
ORI IO IKINTGAIGRIHICGIID D
b OF THE |
Aﬂmé]zo/z or Grauvity

- " OF T HE
Ten'aqucous, and the other Globes
"‘CHAP';
The Wfefulnefs of Attradtion in tbe pro-

< duétion and prefervation of the Figure
of the Barthy and the De ent of Hea-
.Y @odte: ‘ |

AVING in thc two, laﬂ:
Books treated' of the
Motions" and Figure of
the Globes, 1f{hall in this
conﬁdcr their Gramty or Attraction,
- whlch
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which according to the modern Phi-
Jofophy ( which hath great reafon
and probability on its fide) hath a
great agency in both thefe maceers,
both in effe®ing and preferving the
Figure of the Globes, and goyeining
their Motion.. o
" 'As to the agency of the natural
Attraction of Matterin theproducion
 and prefervation of a fpherical figure,
a5 that of the feveral Globes is;b’e%i&'cs
what hath been before fuppofed; it
may be collected from the fpherical
- faigure which moft Fluids take, when
 there }s 'ngr hobi’c:lglc "tfc; I;ind.c‘f cheif
doing fo. Thus Phave faid Quickfitver
mmmigfc&ly doth, *efpcdali%n%ﬁall
drops or quantities; in which cale cheir
own felf attra&ing power is'équal to,
or exceeds that o% tEe' earth : fo doth
Lead and other Metals when in flu
xion { 1) fo doth Water, QOyl, and
(1) This is very manifef from the miking

of Sbos. ‘The way of doing which, s by run-
! 40 : T




'(;Jhap{ 1. It is natural to Matter. 1 19

in fhort all Liquids, which run near-
ly into 2 fpherical form, when huag-
on a fmall furface, as at the point of
a Pin; orinto an hemifpherical figure,
on a broadet furface ; their Self-At-
traction caufing the former, as that
of the Earth and the Surface on which
they lye doth the latter. Thefe Ph-
nomena have indeed been afcribed o
divers Caufes, moft of them mmpro-
bable enough, except the Preffure .
of the incumbent Air: but chis
is manifeflly not the true Caufe,
by reafon the cafe is.the very
fame “in ‘the dir-Pump (when the’
Preflure :is taken off ) -as in the free

rning the molred Lead through a Ladle fult of
holes into cold water.  In doing which they
take care their Lead be not too%mt, becaufe .
the globules would then fly 1o pieces ; nortoo
¢old, begaufe it would then be long and have
tails; but in a due temper it turns round.
They put Orpimen: into their Lead, whenthey
melt and prepare it for Shot.

Air:
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Air; and therefore fome other Caufe’
is to be found : and what more pro-
bable, or fo probable as this of Gravity
ot Aitration, which manifeftly exerts
itfelf in fome, and is highly probable
in all material things? (2) In the
“Earth it felf there is imanifeftly fuch a
thing as Gravity, which might as well
* hethe Natural Caufe of the Sphericity
of our Globe, asitis in that of Jeffer
Maffes, but then, as I demonftrated
in the laft Boak, it is alfo evident,
that an oyer-ruling Power,and a wife
Providence not only gave Maiter this
Gravitating power, , but guided and
managed it in thi¢ formation of the
‘ Worlg. o -
-~ Axp now upon fuppofition that
€ravity had any thing to do in the

L4

.’ (2) For the Proof of this I fhalt refer to

Sir Ifaae Newton's Opticks, Que(t. ‘23, and in

his Principia in many places, particuiarly L.
Sl 4!

l}ron §365 7oty

.“ - ) | ?{r.,oa;
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production of this Spherical Figure I
am {peaking of 5 the famie¢ ir muft
havealfo in the confervation of that
Figure. - For the fame Power it ex~
erted at firfl, it retains flill ; which is
~ as neceflary ftill to the preventing
and obviating all extravagant Excur
fions,and Deviations from thatfigure,
which may happen through extraor-
dinary Commotionsand Convulfions
“ih any of the Globes ; fuch as Earch-
quakes are, and- other fuch like furi-
ous Concuffions and Emotions that
fometimes befall our own Globe. -
Bur leaving thefe conjeGural
~ tnatters, let us come to 2 more eyi=
dent benefit of Gravity, and thatiis.
~ the natutal tendency of all bodies to
the center of the Glebe : This is ve
manifeft in our own Globe. Far
whatfoever the Decays are among
earthly things,howfoever theit Forms
are changed, yet their Matter rethain-
eth entire, and recurnesh adain to its
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- grand Parent the Earth: or to putit
in Solomon’s words, Eccl. 1. 4. One
- generation paffeth away, and another ge-
" meration cometh : but the earth abideth for
ever. / | |
. Axp an admirable provifion this
- is for the perpetuity of the Globe,and
to continue the State and Habitabilicy
thereof  throughout all ages, which
would otherwife waft and decay, or
run into the moft irreparable and
_pernicious diforders. .

B —
' CHarP. L

| The Guard which I;Gr.w-ity.a ords.a 4iﬁﬁ
the Centrifugal Force of the [everal
Globes, | |

s e

N 2 fuppoficion that e-

'y of the Globes revolwves

Jound s own Axis (which I h;\;c
: o ul-
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{ufficientlyproved in the FourthBeok) .
we fhall find, befides the Benefits al-
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 again{t 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 needs 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 a

* (1)The Diameter of the Earth being 7967 4
miles, according to B. 1. Ch. 2. Note 1. the
Ambit thereof is 2§03 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 2
Rotation miuft neceffarily - occifion
about the AEquatorial parts, a Ro-
tation ¢hat would as eafily. throw off’
the patts of the Earthi; “efpecially the
Waters, as the whirling reund of 2
Wheel or a Globe, would the loofe
Duft and Water lodged thereon.
But by reafon the Gravitating Power
exceeds the Centrifugal as 2174 ex
- ceeds 7,54064 (2) thatisabove 288
times, therefore all pares lye quiet
and fecure in their refpetive places,
and enjoy all the benefits, which I
{hewed do accompany this Motion
without any difturbance from ir, .
T ausis our own Globe guarded
by its Gravity dgainft the centrifugal
force of its Rotation. - But this 15 far

| (2) This is the proportion or.nearly fo, "of
the Gravitating to the Cewtrifugal Foree of the:
Earch under the Equator, as may be computed:

from Sir Yf. Newsow's Princip. L. 3. Prop.19s -
N - more
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tore remarkablein fome of the other
Globes. Thus particularly in che
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 asthe Earth;
which in 2 litle time would endan-
ger its diffipation, without fuch 2
provifion as Gravity is. |
. B u.r whatis this to the Centti-
fugal force of Fupiter? whofe Bulk
far exceeds our terraqueous Ball; and
whofe Rotation is performed in lefs
-than half the titme. But from a coni-
putation of particulars we fhall beteer
¢ftimate the Matter. The Diameter
SR ‘-,“‘r 2
~ (4)Thé Siii’s Diaméter béing 823148 miles,
-the pumbers here affigged will naturally
follow. =~~~ L o
, Asto the San’s Gr'.wx‘rf; or Asspadtive Power i€
1s (by the calculation of my Friend, the acute
- and learned Dr. Halleyyto the Sun's Centrifugal
Fores, as 47000 to 1 : The method for finding
which fee ini Note . .
3 of
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‘of Fupiter being 1206853 .-mﬂcg, its

Circumference is 379045 miles:
which revolving round in lefs than
“Tenhours,is at the'rate of 38159 (4)
‘miles an hour under its Equator.
And if the Denfity-of every Planet
be proportional to its Diftance from
the Sun, a5 is now with greatréafon
‘imagined, that is, if thofe Pl
neareft the Sun, as Mercaryand

are proportionably denfer than tnoe
more remote, as Jupiterand Satumi:
-~ then is the Globe of Fupiter of a1
texture than ours is,. and in fon
the greater danger thiercfore of be n

L A V. TN

L ;A. . . i . .o ::'Ai.i :\m’i‘
_(4) Fupiter’s Ambit being ;7904;@195;:1‘;::
his Revolution 9 h. §6' or 596 minutes ;-

Revolution in an hour is by the Logarithms

thus. s oo eb ox
596 minutes RN Svil <"1 1]
379045 miles - 54786932
Ci6ominutes - L7783583

| 73568425
Snm———

38159 miles - | " . 4.;8159:52
: | - whirld
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whitl'd to pieces by fo ‘rapid a mo-
tion as that Planet manifeftly hath,
were not its parts kept clofe together
and fedate by fuch 2 Band as Gta-

vity (5) is.

v . 4‘ ! » ’ ’ ’ . a ‘. .

(5) The Proportion of Fupiter’s or any other
_Planer’s, or the Sun’s Gravity to their Centrifugal
_forre may be gcomputed from the maft fagaci-
ous Sir | Newrtap s:Princip.L. 3 Prop. 8 & 19.
But the hefore commended Savilian Prg'eﬁ?zr
- fuggefted to me this eafier and quicker.Rule,
4qr -fuch;Planess as have Sacellites, wiz. The
Proportion of the Centrifugal to the Cevixipetal force,
“orGravity of any Plamet at its Surfacd is compounded
.. of vheRatio. which,the Qube of the Seimidiamerer of
. #b¢ lanet batb to the. Cube of the Diffance of any
= of its Satellites from the Center of that Planet ; and
-#bgRatio.wbich theSquareof the Saseblites Periodick
. time hath 1o the ,S%agqr; of the Perisdick Time
of the Planet’'s Revolution. Thaus for inftance,
thediftance'of &pt?er’s Ostermoft Satellire being
233 Seatidiamérers;of Fapiter; andijc’s Period
16 days, 16 hoyrs, '3 2 minutes or 24032 mi-
" puegs, “and Fupirer’s Revolution §96 minutes ;
“iwe BN find: the Gravity in Fupise’s Surface
:to be to his Gendrifugal Force in his Equator,

asitoggs ¢ T

s . La  CHAP,
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CCHAP. ML

Of the Power and Wefubnefs of Gravity
to retain the Planets in their Orbits.

—Or 2 Conclufion of this fixth
' Book, I {hall take notice, of
~ one more remarkable benefit of Gra-
vity, which is grounded upon the
uppofition .of.the trurh of the New-
tonian Philofophy 5 which hath fogood
' Grounds, and'gréat Reafon, Lmight
fay Demonftratiens, on icsfidg;pag-
- ticularly i this mateer,” that admi~
 ting of it here, we .fhall difsaves,a
another admirable work of.the/Csg3~
~tien, andthat is," the preventing ghe
- Evagatien of the Planetsy -apfl;
< accurate Reétaining' them within;
due Bounds of - their Orbits. ~ That
. this is done by.Gyavity, and thac
S o Gravity

1
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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; as may befeen in his Principia.

B u t before I come to the par-
ticular agency of Gravity, it will be
_neceffary to premife fomething cog-
cerning ‘its Nature, and fome of its

.

Properties, ¥iz. That Gravity is not
tetfminarcédtthe Surface, but reaches
to the very Center, andis extended
to immenfe diftances all round the
‘Centets of all the Globes: By which
means the celeftial Bodies are ena~
Bled to have Syftems of leffet Globes
revolving about them. - For had
‘the force of Gravity determined at,
‘ot ‘near the, Surface. (as it might
'i%\iﬁTdOQE;“-if intended only for the
Confervationof the Globes) in this
gale, all ‘the Bodies that were put
. L3 in
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ifi Motioh, asd that were to pafs
at fortié diftafice from thern, wonld
-move on in 4 fhrait, not carved
line, and be 16t int the great Abyfs
of Space. Butthe allwie CRE As
TOR hath, -ia his fift Produéti-

" on' of Mirter, Beftow'd upoh it
~fuch a Property, 4s that every Par- .
ticle thiéreof hath aTendency towards
every other Particle. Froni whence
it -corhes to pafs that every Body
hath 2 Gravitating Power acoording to

~ the folid Content or redl Quantity of
its Matrer, and not according to its
Superficies, or Extenfion.

" Anp this Gravity of all Bodies is
‘obferved, manifeftly to decreafe in
_proportion of the fquare of their
Diftances reciprocally ; ‘that is, at
twice their diftance the Force is but
one fourth of what it was at a fingle
diftance ; and buc a ninth at chric
- the diftance, &c. - |

- TuasarT
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© T wa this is fo, is abundant.
ly preved: by the lafk ¢commended
Author 5 :who by eftablifhing this
one Principle in Philofophy, hath
fully. explain’d-che Syfteme of the
Wosld, fo far as velates to us, and
to all the! reft of the’ Planets, that'
regard the Sun as a Center,. both
Ptimary.andSecondary: ... |
- ‘W n ar the Caufe pf-Gravity is,
8ir Haac Newton doth not pretend to
affign, his deftgn beipg not to en-
‘gage himfklf in framing Hypothefes,
but to explain the ®henomena by
Experiments ~only, and to raife his
‘noble . Superftru@ure upon them.
"And thercfore, although the mateers
-of Fa&,. and the Final - Caufes aré¢ -
- :evident,.. I will. not venture to fay
how it comes to pafs, that Bodies
*agb-at fuch immenfe diftances upon
»oné - another ; but chufe rather to
acquiefce in adoring the Wifdom and
Power of the GREAT AUTHOR
o L. of
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of all things,: ‘who Hhath - infpirited
- the Materials, of which the ' Woild
confifts, with fuch an a&@ive quality,
as ferves' not only to preferve the
" Globes themlelves indigé; but to en-
able them to revolwe ‘about ‘their
luminous Center (from whence they
have their Light and Heat) .in Orbs .
. thar are the moft commodious, and
alfo fixt and permanene. -+ -
Haying thus premifed ‘what
was neceffary for the’ underftanding
the Nature and Propertiés'of Gravis
ty, T fhall proceed -to confider  ies.
agency in the Planecary Meotions.
"And - heré we: have divers: things;s
which plainly  demonfrawe: thefe’
Motions to beno matrets of Chance;
‘but the Works of an infinicely Kind,
as well‘as Ommipotent  and'~ Albwife!
Agent.. 0T 0T
* I'have already in Book 4::Ch:a::
taken noticé of “the Motion of the-
Plagets - being made dot jn Lines.
ot e s tend
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“tending from the Centepto.tha Cirs:
cumference, or very obliguely thiere:
to, but acrofs, or neasly perpendi-:
cular to the Radii.  Alfo that the
- Metions anhd Orbits: of the Planets
do not tend contrary ways,or much.
interfere yvith one another.  That
therefore which I fhall fpeak of here,
concerping the Planetary Motiong
being the Work of God,.will be on-
ly fo-far;as Gravity is. therein con-
cerned. - And : - o
1. Ir-wasa very notable provis
fion to:prevens the Evagationof the
lanetss -and to keep.them wichin.
their .due and proper.Bounds, to
bridle and detain them-with Graviry,
as with {o many Reins and Bridles:
For as the natural tendency .of all
Impreft Mation is in Strais Lines, {g
when Motion was given to the Pla~
nets, this Motion (altho’ as I {aid it
was attificially mads, perpendiculars
ly to the. Radii, yet) would carry

.~them .
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“them quité awdy in their Tardgents,
fo thiat they would neverretutn again.
Bur béing thus detain’'d by Gravity,
another admirable provifion is that,
2. They are moved in Orbs : Which
Orbs ‘are formed of 2’ Metion com-
pounded of this Reétilinear Impulfe
mmpreft upon the Planers, ‘and the
tendency of their Gravity- to their
Centers. In which Motion 2 3d
thing very remarkable is,” That the
Impulfe or Velocity which ¢ impar-
ted by the Firft Mover to évery Pla-
net, and the Gravity of each Planet,
are {o nearly equal to what is requi-
red to make 2 Body defcrie a Cir-
cle, that the Orbits of *the Planets,
are not very Eccentrical, bue nearly
Circular. As is particularly remar-
kable'in Penus, and the Earth; and
more efpecially in the whole Syfleme
of Fupiter's Satellites.  And an admi-
rable Work this is. ~ For'fhould the
Velocity of any Planet be double to.
TP SR VYhaF
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what wotild make it-move in 2 Cir-
cle, that Planet would go away in
infinitund, without ever returing again
in any Orb whatfoever. -Or thould
one half of. the Velocity be taken
away, the Planet would defcedd ob--
liGuely towatds the Sun, until it be-
came four times neater the Sun than
before ; ‘and then afcend again to its
former placey defcribing a very ec- .
centrieal Orb. - And by afcending
 aad defcending alternately, it would
be heated fixteen tinhes more at one
time than another. "Which uneven
‘Heat would make the Planet unfic
for Habitation. And the {ame thing
-would happen, if the determination -
of its motion fhonld be altered, fo
_as to become very oblique to the

:Radins drawn from the Planet to the
Sup. > But thefe things being accu-
rately adjufted, and contempered,
‘make the whole Syfteme to bea work
of incomparable Convenience and

o ' Beauty;
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pAY

LAY

Beauty ; 2 Work the beft contrived
for the benefit ‘of the World’s Inha-
bitants, and to fet forth the Curio-
ficy ‘and Skill of the infinite ' Work-
AT e

-~ It i manifeft ctherefore that the
Syfteme of the Planets is not to be
reckon’d 2 matter of Chance, oy athing
owing to a Neceflity of Nature, but
the Work of a kind and wife Agem.
And -that this is fo will be farther
" manifeft from the cafe ‘of - Comets,
whofe Motions, DireGtions and Orbs
-~ being utrerly different frody’ thofe.
of the Planets, demonftrate the Pls-
netary Syfteme to have been modelled
by Counfel, and riot by a Necefity of
Nature, ot lefc to'Chance,  For asfor
the Motion ‘of Comets, " jt'is fo far
from being alwiys the fame way,
that they move fometimes ¢ontrary
to one another:  And as for theig
Rlanes and Diretions, they fie every
way. And'as'for their Obs, they
" » L. A
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are cxceedmgly cccqatncal And by
the bye, - this. Eccentricity is an ad-
mirable Contrivance of the CREA-
TOR, to prevent the Comets from.
dl&urb cxthcr the. Planets, or one
anothcr, thett mutual Ar.tra&l-
ons. For {y this, means, they have.
a large and fufficient room to revolve

in; and by, alcending .to very greas.
heighits above the Syfteme of:the

o Planets;and fpcndlqg almoﬂ: allitheir

time in.the remote regions -of -the

Univerfe, 3t vaft. diftanges bocflfaom .

the Planets, -andl from one #hother, -

they do not incopimode. eithes . the

. Plagets, or theoafelves ;; as bthenw[e

they weuld have slone, {hauld:¢

have mioved in thedome Plano

the Planets, . For had. they:done: fo,‘

theymwonldhavebexh ape fometimes

| ﬁa}yg, come 'teo near.she: Blancts, '

. and, have dlﬁgtbgdutht Mmhcmq, :
and, perhaps have ddfhidugonthem
alfo. - -But all thefe ¢ircumftances

aic ~
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~ aré foiwell adjufted; and fo wifely
regulated by the Divine Providence,
thavthe Syfteme:could nochaxk:been
_better contrived, sitherfor covkni-
senceor beauty.. " v il

~ Ao now -upon dhishighl

. y <pro-
'bable; & may fay Bhyfically cereain,
~Theory. of ‘Gravity a&i ng i’ che
Muotion of the Globes, we Have ano-
3thcn'(cxgi.iﬁ!e Nicary inf -the: 'Wiorks
1ofithe: Greatiog; ithue julkly deferves
sthe  greaveft radmirution ‘and puife.
“Thatamiongfd' tasay imebafemo-
“vingMafles, they ifhould ail:Sbfeave
 -thetedue Bburdsjcedp the moft pro-
spen Plchs appomebdifot their donve-
¢nienkbiand good; atid at-all ‘times
anfwer: e grehe Ends towohichehey
«hiniflerin the:Credtion. » 1@ rticir.
laripnhar ehe IabicableiGlokeslonld
atways redain st fuch due Diftarrees,
-and ahbve it ekl proper:Osbids; -as
avdbeftyfor ‘them,. " And . ihat- the
« Lomets 1 voo fhotld: a‘t~thei’fame»t’~iu}c_ "
' pals,
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.pafs -in paths utterly different, buc
‘yet fuch in all probability, . as.mag
render them alfo .of wery grent uft
~to fome or other parts of the Worlds
~ whether we look gpon them &s Pla-
ces of Torment (as hath been faid)
or Bodies appointed for the Refrefh
‘ment and -Recrilit of the Sun, or
.any of his Planets, as Sir J/. Newtan
coitjectuteth in his Princip. Liy. Prsp.
4 ig2. -
AN now from the confideration
of what I have fhewn in this fixch
Book to be either highly probable,
or very certain concernihg Gravity,
‘we. bave another, \maniftlt detvon-
ftration of the -infinite CREATOR's
Wifdem and Care, and anot:er co-
ent. agpument to’ excite the higheft
%/’cnm%on;?and;maife in his Crea~
tuges, . o o

- s

| BOOK
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LIGHT and HEAT
 througheut the Univerfé.
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: Of t’:e L?gbt and Heat of the tht Stats
' o and &mf‘ -

Lt bt aiid Heat are-
‘WO of the moft ufé-
ul things in the-Uni-
verfe, {o the infinitely
vife and kind CREs

. ade an excellent pros
' - vifts




botrowed Light.. Even all thofe im4
menfe Bodies at the greateft diftance
from us, the Fixt Stars, which I have
before faid. are probably fo- many
Suns, -it is Light they manifeftly dare

. as far.as-to. our fo diftans Globe, as

well aswhat they emit for the enlighes
ening, warming, and cherifhing theix
own refpective Plagets,: ..~
. B u.1 Hhall forbear to launchoue
into thofe conjectural matters, * and
{hall come nearer home into iy own
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the Sun; its due Poficion, and its
wonderful ufe to its Planets; and
the incomparable provifions that are
made to fupply its abfence and
cater diftances from them. = -
Axp in the firft place, as to che
Sun it felf ; what Power is there that
the moft extravagant Phancy can
" imagine to it felf, that could ever be
able to make fo prodigious 2 mafsof
Fite as the Sun is, but only the power
of God's Almighty Hand! aBody of fo
immenfe-a Bulk as I have fhewn it is,
and of fuch an exceffive Heat, that
no greater a number of its Rays than
‘what fall within the compafs of 2 two
or three inch Burning.Glafs fhall
a&ually bum ; and whac fall within
the compafs of not many feet, fhall
far exceed the ftrongeft culinary Fire
in the Barth 5 as is manifeft frony its
almoft inflantaneous buming, -and
vitrizing«the moft obdurate incerti
buftible: bodics; - fuch as notonly

. green
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green wood, and white bodies, but
alfo Stones, Bricks, Metals, yea Gold
it felf (the hardeft of all metals ro be
wrought upon by fire) which yet is -
melted down in a few minutes (1).
T mus the infinite Power and Wif-
dom of GO D appear in the appoint-
ment and make of that immenfe Bo-
dy of Fire,the Sun; a mafs wonder-
ful, and worthy of its Maker, whe-
ther we confider its immenfity, its ex~

-

" (1) The famous Burming-Concave at Lyons of -
so Inches Diameter, and others in France and
Germany of (iteater-breadths,' have been ocele-
braated for their Feats in buming, calcining
and vitrifying both metallick and other Bo-
dies. But I queftion whether any of them

_havecome up to the Burning Inftrument con-

. trived by, and made for Sir'¥. Newros, asd

" by himprefented to the-Roya] Sociesy. It com~
fifts of 7 Coricave foiled Glaffes, each of thein

- rarinches diameter: which dre all fo placed
as to have their Feci conturin-one point. By

_which means the Heat is fo increafed, asin

"4 furprizitig manner to perfbtin the Feats here

- meationed, and mamy others furpafiing them.
i

3 . Ma ceflive
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" ceffive Meat, or its abfolute nccc{ﬁetg
~ .and great.ufe to us; and all the r

of its Syfteme. But we _fhall find

yet farther evidences of the’ great

| CREATOR’s Work in thc foﬂowmg
| Chaptcr |

. . o |
. :mmmwmmmmmm
CHAP I Lo

Of tbe due fPo/' tion and Dzﬂance of the
© Sun and tts ‘leets.

S the- mﬁmtc Powcr and Wil
| dom of God appear in the
- ‘appointment and make of the Sun,
" according to the preceding Chapter 5
o in thisI fhall demonftrate thefame
“from the due Pofition of the Sun
“among his Planets, and his due. Di-
‘ftance fromveach of them. U
;. Now:here wg may take it for
“gxan;cd that the Sun is the Founmmf
<, o

RN . Y
7 o R . N
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ofthe:Light and Heat of all the Plaz
. nets, not only of the Earth,. but of
the other Planets too, thatmove eis
ther about the Sun, or the Earth,
but whether the Sun be placed in the
Center of its Syfteme, " or the Earth
be fo, is of io great confequencehere
to enquire. But I have all along
{fuppofed the former to be the mo
probable Hypothefis, ‘and ic feems
to'be ftill more fo from the confide-
fation we are'now upon,concerning
thecommunity of its Light and Heat
to all the Planets. For. fince it is

manifeft that what Light and Heat
- the Planets have, they receive from

‘thie Sun, it is far more likely that this -

theéir Fountain of Light and Heat is
placed in thecommon center of them,
- and that they. move found abour it,

rather than it about them, = = =
;. Bur beiit fo or.not fo, it is how-
ever very cettain thac all the Planets
“pe¢’ placed ab-fuch a due and proper
il M 3 Di-
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" Diftance from the Sun, that they re-
ceive the beneficial Rays ;thcreef?in a:

_ due manner 3nd proportion. There
is no great reafon ro doubt of this a-
mong the Planets that are at greates
ot lefler diftances from the Sun than
we, becanfe'we find fo noble and fo-
lemnanApparatus anfwcrable to their
diftances from-the Sun, "which I in-
tend to fpeak of hereafter. Butas
for our own terraqueous Globe we
have fufficient fignals of the great care
and counfel that have been ufed in
‘the duePofition and Diftance theseof
from the Sun. For as to its Pefition
to the Sun, I have heretofore {hewn,
that by the Inclination of its Axis,
and its Diurnal and Periodical Re-
volutions, alf parts have 4 dud fhare
of Light and Heat. And as for its
" Diftance, it is fuch as not only pre-
. vents the danger of itsinterfering with
the other Glo%cs, as I have formerly
obferved, but alfo it is-duly adjufted-

" to
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o the Denfity of the Earth and Wa-
ters, and to the Make and Temper of
our Bodies, - and of all other things
here below.. Had we been'much near-
er the Sun, our World would have
been burnt up and wafted, the Wa-
ters in the firft place would have all -
been turned into vapours, and dried -
up; Vegetation have foon ceafed,and
all things would have foonbeen wa-
fted, it .not:-burnt and confumed.
Ot had we been not at fo very great a
.diftance, but only a lictle nearer the
Suh, as fuppole a few thoufands of
miles, ftill the Heat would be as che
{quare of the diftance (1); and con-
fequently too ‘great, if noc for the
Polar, yet for the Eqguacérial passs,
_And o the contrary, had:we been
fet at 2 greater diftance flom the Sub,
~ ifo would the. Sun’s Hear have been

S

Cm 'Ne’vt;éntﬂlfrié'eipi P. 466. L
M4 aba-
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abated in:proportion to the {quare of

- that diftance. And in-this cafe, . if the

diftance had been very. great, we and
-all things muft have beén perpetually
" frozen‘upy or if it ‘had been not fo
-great, the world would ‘have fuffered
iby cold, ‘the Polar. at leaft, sif the
+ i/quatarial . pares {hould efcapy. - <

.- A wp.invthis cafe; when our Globe
-fhould thus be parched up with. ever-
lafting Heat, or be, everlaftingly fro-
-zen with exceffive Cold'; inftead ‘of
-an habitable, .pleafant, 'and comfor-
ltable World, it'muft become a De-
sfare; 'a’place of irkfomnefs; mifery,
-and everlafting punifhment. But the
:great CRE 4T 0 R:having fo wifely
.and indulgently. ordered the diftance
rbetweenithe Earth and Sun, the Sun’s
.Light'and Heat arsincomparably ac-
: commodated to the Rateand tempe

_of all things here below,and ourWorld
_is well futed for habitation, well
provided with ¢very ching that may



Chap. 2. _Sur's e difince.__ 169
minifter to the fupport, the comfore

and pleafure of its Inhabitants. - By S

“thofe indulgent Rays all things: are
enlightened, and we and all che teft
~ of the' Animal Kingdom are enabled
to difpatch our bufinefs, to feck>and
- pravide our Food, and to pafs-ftom:
place to place, - as our occafions of
pleafure lead us. - By its cherifing
Bearhs' all things are: warmédi ind
. comforted, Vapouts in fome meafiare
mage o ile for the forming of Cloudd
and Raing Ttees and' Plantsare ensd
abled thereby to pitt on their. vedure
and gzicry,-and!w?tiﬁld us the beaed
fit and: pleafure. of::their Grain and

Frult. By the prefence of thig gfbay

fountain of Light and Heat,> we aad = .

even Nature too is'awake andaxgis

ted; and by itsabferice grows torpid -
and.dull: its abfence by Night:difl
pofes.us to reft'and fleep; and.even
Vegerables tga fhur up cheir Flow-

128)
LT
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ers then (2) and in 2 manner betake
themfelves to reft: and its abfence in
Winter how doth it change the whole
face of Nature, diveft Vegetables of

theit gay attire, force Animals to
places. of fhelter and fafeguard, and
give'an alpe@ of - melancholy: .and
Eor{wl,to ,all chings! ..
- Tmus. it is manifeft how wifely
and indulgently the great CREAT( 0&
hath. provided for:the goed of our
Plaget; by fo criticilly adjuling its -
Pofition to, -and. its Diftance” d7om
the Sun,. to the flate and temper of
it and 2l chings thereon.  And al-
though shie reft of the Planets éncom.
paflag;the Sun. are- fome of .them
" nearextoy fomé af them: farther from
it;: yek there is no grear queflion to
* bemadebut the farhe wife Contriver
liatlmmdeas good & provifion ' for

! i biias

- f(z')l Sée my bew:ﬁa_z B. o, Not 4
| o - them
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them a5 for us, eicher by contenspe-
ring -their Denfity o their Diftance
from the. Sun, or.by fome.ather the
wifeft and beft couxle 5 as we have
veryr jult reafon to falpect from that
~ grand-2ad folerwh appasatus I fpake
Of',' Of ScGOMQI‘Ys Planets. .« Which -
leads:me to confider kthe Provikions
- made forthe fupply of the Sun’s:ab-
 fence pbd grearersdiftance.s .t 1

' ! !',‘ R S LA

Voot
Lot &

TSI SR L TR AR SVC O
Lo CHAROIE [SREN.
ot . "; s fr . - -'r!\ F

o b s S I DT _':7‘-”7‘:' .
The Neceflity of Light, and the Provifion
i forit by the stmofpherd. <
oL =.3;2‘_€Z{) RIS o
D EFO R E§ come withe othier
DY Planers, it will be. conbenienc

.to confider how ‘the Sun’s abfgnée is

fupplicd: here upor thie Barthy a¢allo
probably how:it s fupplied i ‘her
conconutant the Moosis® ~*
'~.‘,"*' : Y. : AND

[
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- -Anw firftisto the Earh, Offuch
abfolute! neceflity “is- Light' (dot to
‘meentidnHeat) thacour Wotkd could

| notavelt be in theiteaft utrerdy wichs

" outity becanfe during uteer, abfofuee
" Darknrefs (befides the great inconves
fliericds it mxfht%rju‘g to Vegetables,
- Mincrals, and eiery other foeh like
past: ofithe! Oreation, béfidet this T -
- fay) it woulditértainly padAnirmals
‘under-an ucter incapacity of perfor-
miﬂg;:d;eitfamo&:-ntcdfary;;bnﬁne&; '
and a&ing in that office which the
divine Praviflente/ Hich® appointed
. them, although of greateft ufe to
thierfelves:or.che! seft “of theWorld.
Men, fos ipfance): whofebufinefs
- and occafions. oftentimes neceflicate
 therd sdhhostonns gart of ché! Nighi s
' tand.,-leﬂ‘Mlﬂbk,:iwchﬁ&fS’df ar
Ter feat; or.:. Cedftitution:' of. Pants
- Kas ok chtir Rye) ordome other parcs)
- eonfine them.tq thieis Dens, and plas
¢¢s of retircment and’ reft :by Da};l,
SR » S an
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and a%:thigrefere it conrle compellied
o gaife;_ek their fGOd,i ab&wap'der;ab&ut
- on theirmoft necefliry occafigns of
- life by Nighe, all thefe; 1 fay; would
at onee be cut off from' one:i6f the -
- grand benefits-of :lif¢, " from. ating
. that pare they bear ih the Crtation,
during: {uch time: as they {hould:he
put into’ abfolute Darknefs. - Bueto
. ;prevent this; the infinirely wife Contriz
- ver'of the World hath made : divers
- admirable provifions both in eur
~..ewn, -and - the: p:h:rPlancus,wd. .
One: provifion which he hath/made
in ourown Globe, . and I may: add
that of the Moon alfo, is by encom-
. paffing both with an Atmofphere (1),

= (1) Mr: 'ngfem_ in his Cofmotheor. p. xx§.
concludes the Moon co'have no Air or Atmio-
fphere becaufe we fee its Limb fo ¢learly and
accurately defined, and becaufe he thought -
there are no Seas or Riversin the Moon. Bue
he was miftaken both in his Conclufion and

pait of his Premifes, Fordn the Solar Eclipfe

<oty ' ..
' which

_ A



- wife they would not appear. Henee

* thaoWhitenefs < (2) - and Brightnes
obferveable in ché air by day; and
hence: the Fwy-ight, ' when the Sup -
is hidden: ondér the Horizon. The
like to which is obferveable in: ki
. Moo alfo, in'that fecondary, -rufty

Kigtoe: wikdich: -is: feory in het" Belipfes,
- and before and: after her Qurarters.”

. e 2 g

tal,
-At.
igi-
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e
CHAP. IV..

i :

7‘7,, gyeat uﬁ?fulm;[t 0f tl'c MO% and

the mutual beneficial Retsrns which
 the Globes make to one anather,

AVING ‘fhewn the abfo"

X lute neceflity of Lighr, and
the f{upply thereof by the Atmo~ -
{Apheres; - let -us, nexe fpeak of . the
principal provifion, made: for: - thac,

and for fup,pl{ing the Sun’s; abfence,
and chat is by the. Mbon: and, Surs,
- whichas Mofes {aich (1) rude the Nighe,
as:the greater Light, the Sun, doth .
~ wule the Day. . What infliwences thefe
. celeftial Badies may have here below
in; the bodics of Men and ather Ani-

(1) Gemrx6.
S ' mals,
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mals, or among Vegetables, . Foffilss

or in any-of the, grand works
ture, is hard to Ectermine, al
. vainly prefenidedusrohyithe
Aftrologers: but yet fome
there ‘are whofe Beriads.” *
fo fri@ly obfetve:the Courte
Sun, efpecially :of the Moe!
* on the other hand, it ishard,
‘the inflienices of ‘thefe-Bodi
below.: . The Tides pasticular
all aleng fo conftantly obfet
Courfes ‘of 'the 'Moon,? that
ages chey have béen fulpecte
~ caufed and'goveshed byithat:

.and if chie fories of Pliny (2), - argsun
+ tle, and others -of ' the -Ancients. bt
. truey it:is by‘iﬁfinﬂumctha@d]ﬁ:
bodies-of -Oyfters and . other-Shellx
fifh :are ‘increafed "and dimminifhed g
that the:mafs-of man’s -Blodd “is: fo

(2) Plin. Nt  Hiff. b 2.¢. 41 98, 99, i0

¢ B

J‘._,‘ :

ally
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alfo; that the Humours are refolved
and attraéted, that the Dead bodies -
of Beafts are corrupted , that all -
Animals expite at the time of Ebb,
particularly man ; that the Sea pur~
geth it felf of filth every Full-moon,
which gave occafion to 'the . fable of
~ the Sun’s having his Stable about
Meffina and Milazzo; and divers o-
ther fuch like' conceits which thofe

Authors name, t00 many and too = .

improbable to deferve tobe reckoned
up in this place. -

- “"Bur vwhafevcr inﬂuences' 'the'

Moon may have upon. things heré
below, whatever her concern may
be in any tranfadtion of Nature, or
any other office of the Creation, it
is however verycertain that her Light,
Eclipfes, Monthly Revolutions, and La-
titude or Vagations towards our Poles,
are of great ufe to us. : =
B v her Light, to which I may ad
that of the Stars, we and the reft of
z : N ~ the



Chronologer is enabled by them'to
amend _ his accounts of time, even'of
the moft ancient days, -a3nd fo down
~tchrough ali-ages; and the Marinée
too can make them ferviceable ta hil

g

e

- (3) Ferunt Luna famineum gc nolle Sidus, atqas
mollurnum, [olvere bumorem, & trabere, wom-an
ferre. 1d wanmifeBum elle quod = Seimo [opitis
sorporem coytraciym is caput revoser. Plm. L. a. c,
101, . ' ' i

purp ofé, -
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g,u:quc, to Elecovcr his | Longxtudc,
ccmrc& hxs Account 3¢ .Sea, and
t {c 1hlmﬁ:1f more fecure
fafc m e untroddcn paths of
c Dctc‘() . ‘
So for the Monthly q{gvolat:om oE
che Moon, befides the ufes they have
ini the daxly Variations of the Tides,
ap;l p,cgha,ps cauﬁng fome fuch R.e-
Y lutians top in the Himours and
dies of Animals, and in the works
g;P Nature, befides this Ifay, they are
nifeftly of excellent ufe’in the Dj-
ﬁgns of Time, in meafuring out
qur. Months, . a5 the Sun doth our
' Days and_Years, accordmg to that
intment .of the Creator, Gen.
114, And God Jaid, let there be Lighes
in the Firmament of the Eleaven, to dis
vide the Day from the Night s and let
shem be for Signs, -and for Seafons, and
far Days and ﬁm :
Axn laftly as to the Lunat Lati-
tade or Progrcﬂ'cs towards our Poles,

'-

3 Vo \Nz"'bcfdesi“
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 befides thfe hsrﬁgfrsq ths pre
-ing the 100 ﬂqmna QE ,g
~Sunand Mogn; ¢ Q&zYs}gatgm
of great: ufesothe quar RIS, 0

. Wiorld; id: aﬂ'ordmg t cm 2 f

. as-alfo mﬁmpgct qnt;cg

 chan. 1f the.-Rays fel ] mosc @ i
which muft, needs be 2 very )g_riat
comfort, and of wondcrﬁ.xl CIVIGE O
,the Inhabitants of thofe o; xﬁ aa‘Es’
in their long and tcdwus

- fome days, yea. fome mop gﬁ;

_ to Men,. to enable them to:d nggch

~ fuach of their Affairs asiare 0 rgct:pe- |
* tual and ma{hn; neceflity; a
other Anitals of t he A, Lan ’219‘
Waters, to gnable themrwith greater
eafe and pleafure tp get their, 9d,
~and pifs where their pleafiyre Jeads

. them,

 Taus thc great CﬁEATéR

" hath made the Moon to be of ad-

" mirable ufe to our Earth. “And fo

’ mfely hath he conmved hxs Wo{lks,

: . that




‘Chap:4 Earthand Moonmstualbelps.i81
that they are mutually ferviceable to
‘oneanother,fo that what goodfervices
“one doth,the other as readily rerurneth
“again. Thusas the Moon,is a Moon
- 'to us, fo the Earth is with great rea-. -
~ fon concluded by the Philoﬁ)phcrs to
be 2 Moon to the Moon; not indeed
" a Secondary Planet moving -periodi-
~ cally about her, but fucha Planer,
. asrefleés the Light of the Sunito
* her, and perhaps makés fuch like re-
~ turns of Influx as I {aid the Earth re-
- ceives from her.  For it'is not to.be
doubted, if the Earth refle&s lighe, .
~ and gravitates to the Moon, as well
 as the'Moon to the Earth. (which is
' highly probable) ‘but that-there i$ a.
< mutual intercourfe and return of
- their Influences, and good Offces..
.. And this is ftill more probable:from:
i the likenefs difcernable berwzen the
“Earth and, the Moon, which is a
~ftrong prefumption that.the Moon
~ #ay have the'fame occafions for- the

N3 = Earh

/



that fhe is an opake body, and thag:
her furface is covered infome meafure,
with Hills and Valleys, is manifef}.
beyond all doubt to our Eye (4),3¢
I before faid: and that the hath ap.
Armofphere is what hath been’ nof
long fince (5) difcovered: and that
. there aré large Oceans and Collecti=
ons of Water is what I have hefore
made.probable (6).  And thereforg
agreeing thus in Conflitution and
Make, their Occafions for, .and In-
fluences upon each other are iniall pros
bability mutual, and much the {asye,
+ ANp after this manner the infiy -
nitely wife €ontriver of the Univerle,
~ feems to- have tranfaded throughy
-out that immenfe fpace, by making
atl-the fevesal Globes nfeful roqope

4 g /._-ln
) 3

" (4) See Book ¢. Chap. 2. Noter, - 9!
t'(5) Sée before Chap. 3. Note 1: . -
++(6) Books. Chy4. Not.1. asalfoche Preface

anQ-
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another. Thus all the Piimets of oni
“Solar Syftemé ate of confiderable ufe;
vd'lts, all of them refle€t: Light tmw'
t8-u$, and fome of them a Light fo
bright and ftrong, as particulatly Fes
niés anid Fupiter; that they ast 2: good:
fupply of the"Moon’s abfence m'the
fight as'well'as the Sun’s. Nay the
very Secondiries (which T {hall {hew
are of ‘gredreft ufe to their Primary
Planets,) have their afes too amongft
us; not'dnly as being evident.de-
mionftracions of the sreat Works of
Gad, “butalfe in ;o the
difdovedy :of the: Lonpittte: of the
riioft diftarit Places upon’ the Earch,
So for the Fixt Stars which I have be-
fotd Thewn 16 e probably do many

Surs niiriiftering ¢ Syltendes
PPlanets; t ¥ is 'yare of

great-ufe to us in fupplying the ab-
fence of the Sun and Moon by night,

- "And there is-no great doube to be

‘made, but'that the Jike Returns-are
I N 4 madc
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asde to themand cheir Syﬁemes by
our. Sun, *. Sp:that here we have an
admirable  Qeconomy:. pbfcrveablg
throughout all the vifible egions of
the Univerfe, .in the.musual Afiftane

es and Returns which ope Globe.af-
\ fords; the. chcj.' even, a,t the greateft
l,)x DEC: oy Wy unh

mmmmmmwmmm&n

e CHAP f ;V ,d:ghs
Ofvbe Maom, o»Semndary Planer: M

: mfml; which.are: obferved. dvdut ]ﬁ
tf tl’e ‘Prmwrj Planets - h o
Tt Y NXO1g -

AV!N G taken a Wiegiofekia

~ - methods which atemfed-fot
the accommodastmg the: Eamh piish
Light and ‘Heat, let us talt dud Byg
tothe reft of out:Salar Syfleme; and
examing wherher any shing of the like
kmd bc to bw fmmd teherei fﬁ\nd
¢re



Moons, as in the other fiperiour
Planets ;. not fo much probably be-
caufe there are none, but becaufe
they are fmall, or they.refle@ a weak.
light, ‘and are .at a great diftance
from us:- And as for Penss and Mer-
" cary, -there may.be no occafion for.
any Attendants, by reafon of their

proximity .to the Sun.’. But in the .

twoshigheft, or more diftant Planets,
Fupiter and Satarn, we'have a very
neble and ; entertaining fcene of, the

CREA T OR’s Glory. For.wheres
¢s thofe two Plapets are at a2 much
greater diftance than any of the other
%lancts,fxom their Fountain of Light
s ' " and

.



f‘?é’ ¥ né' ﬁfobm about Boék ﬁp

and Heat, the'Sun ' ‘and"as’ coffe-
quently their Hede and Lighic aré 2bat!
ted in propomﬁh o the [Giare!

thei¥ Diftances’s’ fo to'rha cﬂmddt
amends they are furforinddd woith 4
thore grand’ Rctmuc Of Secondtty PH-
nets;” or Moons 5 7upzter with four,
| Saturn‘wich five, as ’tis Imagmfcd,
E afnd probably mote’ (l) A

.(qr,,J

' -a' ;1'

1) Mr. H ens in hls Cqﬁ:q!(rmo;
g:v(es this acc‘gtfm of the difcove tge Sa-
. tellites of Fupiter and Setars, Thdt it i¥twell

knqwn the difcovery of, the Ciresmjovigls is o
20 Galilzo ; sbat tb:f brighte md aptermof ngﬁ ‘

exmfaturnial be buppemed o fec with a33  fook %
unbe*]uv 3654 ; shat the roff are.cibing ioCa

aw tkm gmtb 4Glafs L a
. g‘r‘b}fa’gtf ;6feet,dftda evwards wis, oqu' P’J}l ‘

feerdbove roo, - Thate rbe.3d akd. y'rl 4

«l bim. i» 1673, ;«4 ,oﬁ
Thac Caffini acquainted bim by Los #J
with bis difcovery of the ﬂ;‘ daaDSr %
‘That theferih I{ﬁ ahhqe#i H‘ﬁw i
commot_[ay be ever fow ftb Aﬁ?
ke fufpecis there map Be orle or morc Ye eoncea
©f which, fec chap 7¢%llcmmg *j i

Awnf



Chap. 5.~ Jupiter and Satwrn. 187
. AxDp an admirable remedy this
. is, not only for the great diftance of
thefe two Planets from the Sun, but
alfo for the tardity of their periodick
motion in their refpective Orbits.
Tor whergas Saturn. revolves round
e Sunbut once in near thirty years,
. | Jupiter but once in near 12, it
cc esto pafs that the places near the
tw. Yoles -of thofe Planets have. a
Nigat of near 15 years in Saturn,
and 6 in Jupiter, fuppofing their Ax-
es.inclingd to the Planes of their Or-.°
bits, asit isin ourown Globe. - But
fuppofing ' (as it is imagined) 'that
their Axes afe-not fo much inclined,
and that their Days and Nights, thejr
 Winters. and  Summers are. neasly’
_equal 5 ‘in this refpect the cafe would,
be worfe than in the long Nights in

the.othes cafe: but in both. cafes the

Pobir~parts of both thofe Planets
would be difmal regions of darknefs,

when fo long detained from the
- kindly

”~



288  ..Th Seafors in- - Book VH.
kindly vifits of the Sun. ' But an ad~
mirable remedy is found, and‘a glo-
rious {ceneof the great CREAT.OR’s
 ‘Works appears therein, 'as will be
manifeft by confidering particulars
in each of - thofe two Superiour
Planets. e

, ;

. ; N . ; C T T 1 N
- - ) st - r‘v,v ~

RO ICK R IR I IR IGKIKR I (SERIGHID

1

O s o, Doy .

| A R R TIPS
N {peaking concerning the firpet
rior Planets in parcicular; ¥ ‘fhzﬁ
begin: iwich - Fupiter. © The Pftance
of this Planet from the Sun, {s reckéon
ned to be 343 millions. of miles far-
ther from the Sun than we are; and
by thac means.the Sun’s Lighe-and
Heat are 27 times lefs there than
with us, and its apparent Diameter
IR | five




 Chapde Japiveral Sitarn, 189
e vimgsilels, (1)t And: confidériag
haw valt.2 Globe Jupiter-is, - having

it Topeyfig taccor-
ding to Mr tations)

A00 - HINES mgpct; rauiL tiay -of-the
Eagth 5 in this-cafe, ;what vaft traéts
of that Globe muft needs lie in'pro-
- found darknefs and defolation, had
no.remedy been proyided! Buc there
are divers provided. = One is by the
frequent Rotations of Fupiter round
his own Axis; which being perfor-
med in lefs than 10 hours, it comes
to pafs ‘that what is winting in che
ftrength and degree of Light and
Heas, is.compenfated by the frequdpt

A

| _, Nwmsnﬁmoﬁ FRGEARIENERET I - I
-y di e other Remedy is by’ the In-
5eR ,K‘?}tﬁh@number of Moins about

" e c;Lnj 3/ -

.1 ) Gregorii Afron. L.6. Prop. 5. Mr. Ha] ens
fnakes, d:g Light and Heat but 25 times lefs
and, the apparent, Diameter g timgs. Cofmorh,

p.,x‘o;.‘ i
AEUIULRES . T yupic



190 Fapiter's Days.  Book Vil
 Fupiet, who is attended (451 faid)
with four, aswe, Who are néatee the
Sun, ‘aré with one.  Contétning

which, thefe four things ar¢ réar=
kabl.c‘ ' . . LJ' 20
‘1. Their Bulk, which in"all pro-
bability is not in any of them Ief8 E:ah
our Earth, as the molt ingeiiious’
Mr. Huygens concludes (2) from their
fhade upon Fupiter's disk. By Which
| means.q'gﬁrtly iisthae T T
2. 'They refle& fo ftrong,” brisk
and vivid alight, ‘as appears very 7l-
luftrious and entertaining even to us'
at fo great a diftance from ic { Which
cannot but be very pleafing and '¢ot-
fortable to that Planet: Befides' chie
- no lefs beneficial and friendly 'Influl:
ences therewith conveyed at the famé
time, B T '.:::

(2) Coﬁhozheor. P 1oL -
3. Their



Ghap. 6.7 Jupiers Mions” 193

- 3« Their due Diftances from Fx-
piter, and from:one another;. and
their agrecable periodick Revolutions
which I have formerly obferved (3)
to be in the moft exa® machematical
proportions. By the firft ‘of thefe,
thofe Satellites c!Zap’e all difagreeable-

“Concourfes and violent Oppofitions,
and, in the moft kindly manner,
fend . their Influx to the Planet they
wait apon :. and by. the latter, they
are perpetually carrying about their
Light and other bencfits from place
to place. For by the motion of the
Innermoft round once in lefs thantwo
days; of the next in abour 3!days; of
the Third in fomewhat abovea week;
and of the Outermoftin near 17 days: -
by thefe means, I fay, it happens very
feldom that any part of Fupiter is at.

~ any time without the prefenceand at-

| (3) Book 4. Chap. 4.

ten- -
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de.l Acad. Roy. des Seiences,
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Choapbi. Jupiser's Moans.,” 19§
and thay of che Féurth or Ourermoft
to go beyend the Poles of Fupiter 2 -
third pare of his Semidiamecer. * By
which means this Sacellire efcapes the
- Ecliples of Fupiter’s thadow for the .
fpace of two;years, - . -
- A as the Latitudes of thefe Si: .
.tellites: differ according to their Dj-
ftances and- Periods; 16 anothet e~
miarkable thing therein, is, that they
{hifc  their - Eatitudes in.longer of
thortes times,agreeable to their gredt-
‘eror leffer Latifudes; fofme making
theit progtefles towards Jupiter’s Poles
‘one way, whillt fome are wandering -
the othier way;and fome Rtaying thete
4 longér time, and fome 4 lefferand
leflec time. By which quadruple v4.
tiety f .Laticudes, and: perpetual
changes of it, it comies t6 pafs, thic
thofe lafr%; tracts towatds the Poldr
‘parts of that vaft Planet, havé cheis
fhare i the light dnd kindly fcfvic’:’c%
R C

v

.‘ RN & C i



‘|94. " Saturn’s Satellites. Book VIL
of thc four Moons, and are leldom
“or never deprived of them.

TS RS GCRPERIINIEEH0
CHAP, 'VIL

- Of Saturn’s Moons, Rmo Days and
Scpﬁ)ns.

feen the admuablc
made for. the ze-
great dxi’capcg frpm
the ,laﬁ ace take
. which is above 200
millions of Buglifp miles farcher from
~ the Sun than Fupiter, and near 0o
‘millions of miles father than is eur
Earth.  And here our Glafles, ..as
“imperfe&t as they are, have dxfcq,vc-
- red fo {urprizing an Apparatus,, that
muft needs ftrike every one thag. vjews
it with wonder and amazement.

_ Foe



 €hap. 5. Saturn’s Satellites. 195
"~ Fog, inthe firft place, inftead of .
fout Satellites or Moons, as Fupiter
“hath, Satiirnis fuppofed to have five;
and probably more. Three of thefe
I my felf have feen with Mr. Huygens’s
126 foot Glafs 5 but for want of a
~ Pole of fufficient height to mount the
- Glafs high enough, I am not fure |
have feen any more. And befides
thofe Five which othershave feen,there
“is'greac reafon to conclude thereis a
‘Sixth lyingbetween the two- Outer-~
‘Moft, there being a larger fpace bes
‘tween them than is in propoition td
- what is'found amongf the reft. And,
* it is not improbable but that there
© - dre othersalfo lying beyond the Fifth
‘6r Otitermioft, bur become irwvifible
“at fo great a diftance from us, by
- piednd of fome obfcurity; fuch as is
gbferveable in the Outermoft it felf,
*which'is never to be feeri by us, but
in the weftern pare of its Orbit; as.
| O 1 Mr.

e
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(i) The reafon why Serur's i Swilie

pears'not on the Eaftern,” buc Weftern pare
.of its Orbit, -Mr. Hwygens:Nevy fa acip‘uﬂl‘y
(like himfelf) conjectures te: be, becaufb his
S.zellite,as the Moon doth to the Earth; always
tarnsone and the fame Side to ’saf;;;»;aga
becaufe. this Sareline:hath, the imagines;> G-,
Iy one pare of irs . furface. clear, . and);the
greateft part obfclire, and not able to refle
fufficient ' light t6 &s, therefore 2l -the '¢if
that: gb(cpr;e " part- is -turned > towerds X;
(which is whilft the Satellite is in the Eafi-
ern part of it’s ‘Orbic) it difappears : but in
the'Weftern part it appears becxitfethé brigl
fide lies towards us. Cofmothsor, p, 218, -+ jw
7 €2) It'is the fourth ~Satellite,'of’(§dt¢rmgg
bur one (called from its firft Difcoverer,  th
Hugenian Sarellise) that is fo v:ﬁble. e LA

'\. L t.“‘ ,A_,-t_. ¢l ngst

,_".."-‘;'4\; ‘ $ “:,}
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Englith miles, the- Diameter of his

.«

Ring will be 210265 fuch ‘miles,.

and its breadth 'abqut'zyfdg (3),

an amazing Arch to an Eye placed

in that Planet. T
2. The due and convénient Di-
fance of it from Saturn it felf; noc:
clofely “adhering to it, becaufe that
would annpy a large portion of Sa-
twn’s globe, by depriving it'of the
Sun’s rays, but environing ‘it cabjout.
 the diftance of its breadth ; tyy whiclil
means the Sun’s Light and Heatfarer
permitted to-enter begween the Plager,
and its Ring, whilft’other Rays are
4t the fame time refle@ed upon:dhe
Planet by the Ring: ™ " 77+ su/
AN N T in,g;‘";ﬂ
T e
o) i o n s e Sk B
ter of Saturn’s Ring to the Diameter of S
turm, to be'as 9 to 4; and’the Breadth of'tlg
Ring, andDiftance of the Ring fromSamr»’s

‘body, " to be' nearly equal, 3nd accordiggly
chef ntbers e defined b

S o 3. Zhe



Chap. 7.. . Saturn’s Ring. 199
3. The thicknefs of the Ring,
which is hardly, if at all perceivable =
by us; which 1s as great a benefit, as
its edgling fhade would be an annoy-
ance, was the Ring thick.
.4+ Its fmoothnefs and aptitude to
refle& Light and Heat (4) is a won-
-derful canvenience init. Was it full
of Mountains and Valleys, and I
may add Waters too, .asin our earth,
and probably the Moan likewife, the
Reflections would .be too weak to
render the Ring vifible unto us, at fo
great ‘3 diftance as we are; but per-
ceiving its Liglic to be fo lively and
frong, as to render both it felf and
Saturn very illuftrios, it is a demon-
ftration of the aptitude of its ftrue
&ure; 2nd fmoothnefs for the refle-
&ion of Light and Hear to the Pla-
et it ferves. . 5

v —

" 4) Sek Hagen S Satom. .70
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it.had. iffthe begn;n?n >

f #mﬁl have gnven 3 Reg:%fgg'g
tanbﬁmﬁ [ R ‘

tquﬂ?m fhgm that- for aboud ﬁx ‘
mong-n fore and after Sawrw’s beingin 205
ress of ¥4 kﬂ& ]Z-u, tf}e ng is not vx-;
ﬁ e} 4 83; &Xgaappea:-ls tﬁ%hd.&ﬁjl Sarstn.p; |
§9, 74, accordin ya this very time
‘ fh;rﬁ-n— l;:lé ﬁ':Ru:t%e l.c);nly a
ma Lt or Bele cro middle
of 52 % s Dvgs ‘ ofz\colout.!hmewhatdgﬂ;rbntr :
t e re Spmms Fagé, and:in theplace:;
the ing {hould be, : This appeaser
of S’gzm aqrefeélteg inF t!l-g 8, which is-the -
appearaige. through a véry good g4 %
{t &léﬁ? at theh latter efn% of 0&b. amd I%tg
Now. this prefent yedr 1714. - Bue.
gi‘ffﬂn%efore this, ‘viz. "on Seps.26. .1 could :
tlg an 126 Glafsifcetn ¢ narrow ends -
%q ing on each Gde. Satvrm: A reprefen---
tdﬁon of which I have ngen inFig.9.

S one

-...1- 1y e

ﬂgqv




2875 __Inclhation of Book VIK

one’ part G “Satarn, fometimes the
othér enlightens another pare; and
there is no doubt but- that as.our®
Earth has its Seafons according tor
jts pofition to the Sun'in its periodi=
cal motion in its Orbits -fo Satarn
 throughout his Period, hath his Seas-
fons according unto his pofition il
‘the Sun, and the vatious Reflections!
“of the Ring upon the feveral: pares-of

his Globe (8). 1 -7 ridl
e v dhings oberveble
in S Ring e have pisty oo
affurance of from our Views throughe
good Glafles. ~Buc there'is:a -+
| l.? i EE A A A D T
vrana S o sl

v (8) There is, very great reafon tg imagi

this doth certainly- happen. in‘sam;? ,g?é

as Mr.-Huygens oblerves, Sarurn fappezfsffomél
times more fplendid than at other times. Irs
Jemper (faith he) quo propisss verfus Cancri & Ca-
prisorni figna accelleric, . ao magorem, 4% cond fplen-
didiorers, etiam abfque telofcopio apparisurumy, quity
geydmb ellipfi femper [e Jatids pandemis. Hlugan-

ft. Satura. p. 56. TR



Cltap: 7c._Patwrnsdgiing - 9%
-6, ThingI hall addagonly Gon="

je&ural, and chat is, | A {uppofition
that the Axis of Saturn (9) is inclined .
(and.: that pretty much alfo) to the
plane of its Ring,, or the Plane of its,
Qrbic at leafty - and that he-hath 3~
Diurnal. Rosation in fome certain.
fhort fpace of time. = For without,
thefe twp conveniences, very large’
tracs of Satwn would fuffer extream-’
ly for want of the Sun. For if Sgtprn
hath;no-othgr motion but thar round”
the Sun in.its orb, enc past muft.be
excluded from the Sun’s Vifits for 15, -
years, ;whillk the, other aart:dke@agﬁ

the while of them ; and ene Hemi~
fphere will enjoy the benefit -of the
- Ring, whilft the otheris cclipfed by
it: and in this cafe the Ring would’
I SRS TR PR S L R ST .
“fg Mr: Hﬂygeir-de;rn{in;é the Inchnauon
Of Saravs’s*Axis to the Plane of his Orbit to be

41 gr. 4s thae of che Earch is 23 degrees . bofme-
theor. p. 108, o

7 il bc .

B0 A

\



304 Satunti\hois inclined Book VIP

—

-be nearly as prejudicial to the eclip-
fed part, as itis.ufeful to the enlight-
ned. But {uppofing Saturn to ‘move
round in the fame, or w{Horter time
than Fupiter, and in a path precey
- much inclined -to: the Ring, all
parts then of that vaft' Planer will
havg' their frrqqqcnt retutns :
ang Night, of Heatand:Cald
f; ngg tl%l*; is'what -is difctsmables in
the other Planets;’ and. i¢ioclefs! ncl
~ceflary for the’ benefit atideomfdid
of this, we may seafonsbly concloa
‘J}z'-f,» ghi‘gg‘htp -be probahlel;: alehy
nqt difcernable dt. Satwn’s gedat dis
&ﬁ{lQQﬁ’Om Ul § aetord g va(?‘(xi.rh
g e ey e g
- ) B \.-gl’ry“wﬁ
Yosadb o, Lot s Ty i}y{l»d IS
o e @}'@ : :::,afa:'_ixli.‘:()lq
aed »@@ 9. 18917 arls

U
Do ey 9w
A R
co o ehany M
@ 'ij .“;1;'“-' e r.-.rfol(’t)
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. CHAP. VL .

~ios The Conclufins: - o
) ey o e .

HUS Thave taken 2 View of
the: provifion made¢ for th‘tﬂ%
“two.grand dnd univerfal Neceflarie$,

. Lighr andHeat ; things,iv all proba-
bility;snoutefs neceflary for the othér
Globes; > than sfor our own 5 ~and
things which'not:ofily Animals can-
not fubfift “without, - bue ‘what all
things here below ftand in need of 15 -
well as they. When therefore we

‘actually fee and feel thofe indulgent

provifions, thofe afnazing ads of
the great ‘CREATOR; when
we have views of their ‘extent’ into
Myriads of other the moft ;diftant
Globes; when (to, onofaptf'nqr).wc'

fec in apr own Sylleme of the S
a R fuch

o8



266 . THCoielliffon. l?odkﬁ
¢ fiseh 2 prodifgions mals of Fire pacid
 “inthe Céntet) to fcatter away the
~Darknefs, and to warnt and cherifh
t1s by Day; and fuch a'tioble Retinue
“of Moons and Stars atténding and -
affifting us'By Night; “when we fee
> this indulgence, this care of the CRE-
“ATOR - extended to ‘all' the ocher
<Platiets, atid that, according to their
~feveral diftarices; they ‘hiveé a ‘pro-
"-portioniate - provifion of the greater
- namber of RMoon? and’ Saturn 2
“fHipendous Ring befides, - td" fuppl
' r‘theP'ck;rga"fc oFL"gi she and Heat; E\fhﬁ
.-can be otherwife than amazed at fuchi
~Providential, fuch Ufeful, fiich well .
“Qontrived,fiich Stately Worki b6f GOD!
Who cin view their ‘Glories;” 4hd
" partake of their beneficialTafluéniées,
~~and at'the fame time not Hdoré the
* Wifdom,and praife the Kyndnefs of thieic
“CONTRIVER and MAKER!
But above all, ‘fhould there be a:}y
- found 'among Rational ‘Beings fo
o - ﬂupld,




Chap. 8. The Conclyfiam: a0y
‘Tupid, fo vile, fo infatyaced with
. their Vices, as to deny thele Works to
‘GOD,. and. afcribe them to a Netq[
ity of Nature, or indeed 2 meer No- .
- thing, namely Chance! But fuch there
are to be met with among our felves,
“and fome fuch the Prophet tellsius
of,-Ifai. 5. 11, 12. men that had fo
. debauchcd themfelves with drink,
“and enervated their minds by plea-
fures, that they regarded not the work_of
the LORD, neither confidered the ope-
ration of bis hands, Such pesfons having
led their lives in fuch a manner, - as
to wdh there wasng, GO D to call
, them o account, would-then per-
Awade. th;:mfclv:s there is ‘mone 5, and
t,herc e, ﬁp}; ly afcribe. §h0fc mﬁ-
nifelt demont ratmn; of the infinit
'Power and Wifdom GOD, 10, a
“meer Nothing, :rather than to their
great Author. But may . we. fiot
with as good rcafon, imagiae a light--
ed Candle, a well made Culmary
1 - Fire,

S



- worthy of God, is fhewn in the

Man, why not thefe, I fiy, the
Works of fome Being as much fupe-
rior to Man? According to the ar-
gument of Chryfippus which fhall con-
clide this Book, “If there be any Be-
ing that can effect thofe things, which
Man, °although - endowed with Reafon,
is uot able to effect 5 that Being is
. .. ,i-. L ‘.:-J .. . G"‘i
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z iz A‘hﬂ?&‘ﬁe‘ qIrlferenu Béo%i? 'V‘mt
hbrﬁ\ht‘ﬁh&\ bzrbarous patt of man-

. R iHd have been’ able o ‘make; ’frém

“fhe manifeﬁ fignals vifible thcrem,
Sxonals fo ‘plain ancl ¢orclinfive, ' thiar
Tully’s Stoick, (1) ‘cites it a5’ Ar{ﬂoties
6p1moﬁ Hhat if thére ive fucha ﬁrt
tof people, tbut bad always lived dnder the
- Barth, in géod and [plerdid Habitations
”&Iomed with -Imagery and Pidtutes; an
furnifbed with,all things that thofe décown-
“"ted bappy abound 'bith: * and. Juppofing
* that thefe’ People had neVer at any time
“gone out apon the. ear‘tb;* Biir-only, byire-
" Port had beabd there Wi furh: & "thivigas
*a Deity, and a Power of the Gods’;>und
- thit af a ceptain time afterwards, ‘the
“earthf fhowld opet, and this people gt"but
“Foom their* Bidden manfiohis' futo the
‘we inbabit’s - bben- oni the fuddeb *qu
. ﬂ)buld [ee the' Farth,” the Seas < fnd the
'Hez}vens, *percetbe tbe m’dgﬂtmde ‘s the

CRRISAY A '\L(\y LON

) (x) DcNat Deor. L.z.Q 37:"‘;'”%'““

Clomb,
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24 §%{a¢ﬂ? BQOTENGI

thife Charpderd,.chofe:lnpreffes df
thé Divine! Hasd ape fo: Légnbl% shat
their line is gonk okt shronglr il the extihs
“and.their words: to-the-ond of ghe; World,
( ﬁ: that there is mo Langiisge, Tonghe,
Speech wheta theix: votce (ot bpurd 4
nf thefe things are fugh,:
Dva:crwmus Peoplew
Highny conchide them to. b& ¢ Q\Q’s
Wuwrky how. daring: and.
-how unworthy of 2. L
- is ity to.deny thefe wmks&m
and afcribe- thcm t0 any: ehmg.
a.moer. Nathing, as Change gy sa;;hgr
than GO D:2. Tu&ly\ssﬁm‘hﬁ
mentioned deniach hirh ro.bg 2 Man
who fhould do- this. - “Hisvords bﬁm
are,: Wba. wosld: Jay.be iS)a s,
'Wbcn ’13 ibaﬂld W tbe va “ﬂ)f
- Heqvens to be fo certuin, and che Qeders
pf the Stm /o q}abl ﬂmi,\ azld;g(!ﬁbﬂgs
- BASEET r\m‘m_
AUINLG
Jm mfm‘\fo

( 3 ) C;cmxbxd. cap ;§

g

|







216 _ Confegtof Mankind Book VI,
oFP‘a,‘mcu@i—s of this kmd too ma-
1y o be ngmecl heres s

T aus G, throughont whofc
Works fo many paflagés; of. this na-
ture oceyr,that u;would be:éndlefs cp
~ cite thems- and therefore :one'that
fhews what his. Qplmon was ofthe
fenfe of Mankind in the-mattee (halt
elofe what be faich,: and that,isiin his
book de: Le; ha (,4), ‘whese he ity
Among all tbeﬂtrtlm of Aripials, wine B
.Map bath anyfmﬁ of a Gpd tm{lmmg 4
mankind; there -is IM"Natimﬁ %
and Iwbarous, which altbongh:igeorase:

Aé‘mm\bat God it aught 1o have;; yer sonlf
ws it onght to}m)w 3 ey

Axoafter the fame. mam:ér &n
neca (§);who mf’canccrh mtWot
to fhew: lt]he deference ‘we aze apnm
‘ngc to the general preﬁ:mp;man& '
confcnt o,f‘ mankmd Onc it zmth&-

R— L‘ A r——"

Lges 0 S oin
?3 M I!7« L roennd “-‘mﬁi AX
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* eévidencts I'miight hive 1dded nisdhy

Othcrs, pa:tucu II}’ & gﬁab Jiai “due
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God’ s H{gﬂ flzon Book v

vemcncc, would aigue the Architeft
to have been a.man-of fagacity; - and

. skilful - in Geottictryy: -Arithmetick,

OpthkS, and 4ll oeher Mathemaucwl
© Bciences ferving 'to:make a man 2
compleat Akchitect; yeato hiave fome
Judgment in Phyﬁck, --and Nataril
Phllp[o hy-too, And fo this glori-
- oug Spenc of G OD's Works, -the Hea-
Nenpy Plalqu demanftratgrhe Wark-
* mgn’s; infinite Wi/dim to contrive, his
~ Ommipotency to. make, and his! infinite
GBodne/t ‘in beigl - o’mdulgmtkomil
the. Creatures, a5 o cotrive-dnd or-
der all his Works. for their good. . For
what 1ef than fiiée co all
thofe grgnd thitrgs,! whxdﬁl'hy |
this/ Diléouzfe fhewn to! be. mamfcft
‘inthe Hesvens # & hatM&cmﬂd
build fach vaft Maffes, “and fuch an -
iinumerable company: “of them'to0,
as I.have fhewn: the Heavens do
»f;ontam? What Mathematician could
fo' éxaQly ad;uﬂ: their. Diftances 2 -
beore s ‘ © What

. RS I






L Mms el Book vm.
y’mﬁ , nf :’. 3 B
-J'" S nﬂv“'.x "‘!h [
m\ *sCHaA p,,{m, T
ﬂ“f‘:ﬁ'ﬂ wed
Of OB elition 15 4%, anid tbt m
deitek 7 ultmgfxom t%mce. i

- rpeeeree o1 téﬁsiéin& )
whit s due ﬁ'om us to him,’  His
Rdﬁtl@fi} tz usa; thaj[ oﬁCRESﬁTOR
and as fheh, of Ton ermwr, Yereign
LO®D and: Q}der ‘ot :'l{bat ,gu‘
an otﬂtc‘ﬁbwcr ovét us; :imf al”’
things belonging 6 us, that'¢ 20 ﬁibo N
jectus to what Laws he feés
that can reward or punifh iis 3& W "
deferve. And in this cafe, ‘che Teaft
- we can do, is to rebere.and fear-him--
at'allﬂmes, to worfhip and Jerve hime
with all our power, to comply wich

-« his

-
- ‘
g
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Clibp.y Tinfarred by Bibatbens,  any
and Govérnosirsiof 1t thivigs s that whatfo-
ever things are doe,'” tbe{' are mahsghd
by t’béif%inﬁhtizce,; “rule \and divinity y |
thatthey " Mealrof mankinds
and obfer ome 'is, | what-Be.
doth,’ what be admits into bis mind, with,
what. mind, “what “Piety be cyltivates
Religion ;' “and that they take an acconnk
Both of the and Wicked.  For}.
faith he,. Minds that are  indued with
thefe Principles,' will [edrce ever: depiir?
from that opusion’ that is ufiful and trice.
Anda Hti“li, after'(4) one of the Laws
arifing from hence he faith is, Lex men
approach the Geds with purity,’ let thent
praétife Piety : for be that doth otherwifé
God binfelf witl'be the avenger of: ‘This
purity and fineerity is fo neceffary a
concomitant of Religion and divine
Worfhip according to Cicero, that he
makes it in another place to be that
which diftinguithes Religion from

“G) Cp8.
2 | - Q Super-~



138 DwtieroriGed, Bacy Book VIl
Superltition (5, -Cults autem Desrum
oft vptimus, &c. Bt
| 'wor}hfp%f the Gods is the

e tolft, and fulleft o

abways revge' - :nd d:zj
- pureupright and snaefie

PF!;: g-t%‘ He, 0¥ only

but our Forefathers ba

Swperftition from Relig
saflagns ehe - difference

soclls us, - That the'one
g Ficés the asher of PR

- “Tmus-as the Heathén‘s*»lﬁﬁ‘ﬁy
- the Light of Nacure ‘dediseed” the
Exiftence ahd Ateributes-of God fidm
‘his Works, aad parcictlarlychoféof
 the Heavens s fo -have: chey-ae the
- farme time colleéred whit the printi-
pal -Duities are “which Mén swe'to
' GQod; fo teafonable, - fo aatunl; o
“manifelt chey are-to all mﬁm’!&aﬂ“

0 2041
LA AA«A_A||..

Andrtaadnmeaiiniinbbnietudy

=2

s v ———

'(5) De NatDeor. L2628, - ..
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LN & BIREA 2 AN S RNV
Laﬂ;@mms Im A‘@umw ag«nﬁ tbc |
Heatbm Gm#

,»,,.H E ngxc Infc;ence {hallbc me '
s -ade by ihe cloquent Loftan-
“tius (1), Argwnentsm illud gho aollgmw
,a’ymﬁb Caleftia Degs effe, &e. -
- That,axgument whereby they ebndudc tb?
- oksaveniyibodies th be Gads, proveth the
. eogitrdry; Fox if therefore they think them
.49 be Gpdgy; begafe they bave fuch certain
.4nd well coprived rational Cosw fes,, they
-+ €rer., Kot from hanee it appears:chat they
_ard nph (Gods,. becaufe.they are not able to
«mdf-’f 104t; of  thofe paths that. are pre-
[crtbed them: wbereas tf they were God:

L.
RS )

~

(1) Tnfticut. L 2.C5.
.&q§ - ;.- o o .
: Q2 . thy

13,‘



22 8 LaQantius’s Inference.Book VIII.
they wonld g0 heve, and there, and every
‘where without any compulfion, like as
animals upon the Earth do, -whofe wills
being free, they, pander, bitber and thi-
ther as they lift, and go whitherfoever
 their minds carry them. " g
" T mus Loftantius with great'realon
refutes the Divinity of the Heavenly
- Bodizs 5 which on the contraty arefo
~far from being Gods, and Objeéts of
divine honour and worfhip,that fome
~ of them have been taken to be placés
‘of Torment. Thus Comets particu-
larTy, which muft needshave 2 very
unequal and uncomfortablegemper. of
~ Heatand Cold, by reaf on oftheir.proy
- digioufly near Appraachesto the-Sus,
-and as-great Recefles from.it. Thig,
‘according; to the before commended
Sir Ifaac Newton's (2) ‘computatio,
~ -the Comet in 1'680"in 'its Perihelion

)

(2) Principia p. 466.

was
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Chap. 4. La&antius’s Toference.. 229
was above 166 times nearer the Sun .
than the Earth is; and confequently

its Heat was then 28000 times grea-

ter than that of Summer: fo that a
Ball of Iron as big as the Earth,
heated by ic, WOﬁl’d%ﬁar‘dly become
cool in’joooo0 years.” ‘chh‘ a place
thetefore if defigned for Habitatior, .
may be'imagined to be deftined ra-
ther for:a place of Torment than a-.
ny other {iving. - ©

"Bur above all, th‘eg,u'n‘ it fIf,

the-grear Object of Hehthit Woi.
fhip, ‘is by fome of ouir owh learried
Couritreymen fuppoled to Be probias
bly the place of FRll "Of which

Mr. Swindeh Hath writeén a “T'reatife
called, 44 Bnquiry into the Nature nd
Place of Hell. SRV o

RS T DU
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fo much as vifible among the greareft
past of the Heavens, ° namely: the
Fixt Stars. And if Magmtudc or
o L Reuo




Chap.3. ot World e
Reétinue may dighify zPlanet;-Sewrn-
and Fapiter may claim the preference :
or if Proximity to the moft magnifi-"-
cent Globe of all the; SyReme, to
“the Fountain of Lighe and Heat, to
the Ceater, can honour and aggran:.
dize a. Pl}fawf’et'2 then " Merenry ;1{ %1 Ve--
 ngs'can claim thae dignity.  Mithere-
fore our World al;té“(‘lé%e’ &‘\th&‘fd ti-
our parts of gur Syfteme, why fhould -
we inordinately. feck and defire it 2
Bue.above 4ll,  why fhould we u.} -
jultly grafp it it, and be golly of
"heft or Rapine, Lyip% or Chearing,
of any Injutkice or Sin forir 7 wé‘
fhould we facrifice our Inttocence o

it, or part ¢ven only with 2 Good
glamc,, or it, which Solgmon faith (1)
is rather to be chofen than greer Riches'?
Wh; fhould we do this, if we wg{é
fuse of gainidg the whole terragueags

- - ‘.»'J'I.‘; : '.'. IS . T, .
1) Prewnaz. .. -

. Qs Globs,



233 Pliny’s Befeasts Book JHD
Globe, [much lefs do jt for.a . fmall
~ pittance of i, as thie bef Eapie s

¢ world' ol Sae

the World is 2 For a5 our ble

v mur ar iieg,’ Matt. 16,264 %4&4%@
man Proﬁ%dz ifbe fball gain the, whald
World, and 1"]5)?‘.5 awn Soul{ . onwhet

[halla Man Ng%iiﬁ}xd?&n@,for,_bis Soul
Bur paffing over the argyme

‘Whi‘ch'Chﬁﬁianityf\qug;ﬂ Jet i fes
how fome of the Heathen Wijmrs‘ defty
<ant upon this fubjet, Plig(2)is very)

athetical in his RefleGtions, when he.
ﬁa‘d {hewn what litele portions.of the.
carth were left for us, and whasJasgg-
tra&ts were remdred “(as thg thoughe),

ulelefs, the frigid Zones being fiossi:
up with exceffiveCold,the rarkidiiapg
being burnt up(as theopinipnshemmsgan
with as excellive Heat,and ogherp Y
drowned by the Sea, LakeszansiRd

vers, and others covered wich( larges
Woods, Defarts, o barrem, Motines

tains: he then exclaims thus,  Fle rotq

s

() NaBitt boyoc T T o
R ’ portioe




Chab. §u ‘Plitiy’s Defelit. - . 775
portiones terr, &c, ie The/e Little par--
cels of land) which ’an_j:f}lé:& forour ha-
- bitation, 3ez as many bave taught, this
Point: of the iworld " (for no ither is the
Earth in refpekt of the Univerfe) this is.
the Matter, -this the Sear of our Glory:.
“kere it is we bear - onr Honours, bere
e exercife: onr _Authority, bere e co.
)ﬂgt Riches 5 "bere: mankind makes 4 by..
* fHe s - beie we begin our civil wars, and.
Jofeen . the carth with mutual Slaughters.
Afid thett having (hewn how byfrand-
and violenoe men- firive to enfarge
their eftdtes,” “faith he, What 4 little
part:of thofe lands doch be enjoy2 and
when be bath augmented them even o the
meafure of 'bis Avarice, what 4 poor pir-
tance is it that-bis dead body.at Lo puff-
Jeh 2 Fhus Phiny. And afer the fame.
maniner:Senéca reflets upon the mat= -
tet; (3 ), wheir he fhews how Veieye
rends to'make amancomplearly hap-
PY 5 ‘@mong othet things, by prepa-
. (3) Na. Quef. L. 1. Praf,
LTy

‘ring



things here below, and ta thake him §
laugh at the coftly Pavements of the ;
" Rich, yea the whele Eaith' with al}
- ity wealth..  Nec enim  poteft, faithi.
- he, aite contemnene porticus, &c. i;-eH
 Aaman can never be able to flight the. farg\ -
b @éazzas, the noble Roofs fhining with)
Tvory,: the curionfly elipped Woods; and|
the . pleafant Rivulots comveyed.to- the:
bonfes,- untel he bath - furveyed thesohole,
world, and [pying from above our lictle.
be of Earth, covered ina great meae.
by.the Sen, and where it is not; ia
- far and mr-ﬁpah’d,* aid either. parched;
with heat or froxen with cold, ke faith te
higifelf, Ls this shas Point which by fitg
il foord is devided amang [o many natk
ans? O baw ridiowlous ave the Baunds.,
martaly! ‘The Iter bownds the Dacians,
the Strymon the Thiracians, Euphrares
the Parthians, she Danube parteth the
Sarmatians and Romans, the Rhene
ST AR TR TN gives
LY




Chap 5 &mﬁsa s ﬂ{vﬁaﬂ&amﬂ z;\;: :

Zives  boyids to Geroaany ;.tb&l’y\m\cg&rx
to France:and -Spain; land: betsweat:.
Egypt end-Behiopia liethe waft uncaltin.-
vared fandy Defarss, - If any could give -
bistiart Wndar frasding todnts; ssould nat):
thdy: too divide their’ Mokhili into divers);
@Pn’n&m«ﬁ And 1obey. than-lifseft-up thy:
/ zym*tb} tridj great Pravince, and flalt:
ek the axated hofts paffing here, aad’® .
1ying theyé; as if-fome great mattert
wis tobe a&ed, confider that chis is:
no-tuore than the rinning of Ants in!
2 Molelills For what difference between:
thert kg, ~but only the woafure of alits
tlzlrvd & ThatAs but o paat six. which.
ilefts in which B saapeft wax, i,
nbwﬁttbpi &/peﬁ of Kingduns, < B,
abWpashere ave vaff fpaces, tamhafepajftﬁ |
vbu Msnd isadmisted provided it brings
el ofibe Body along with it, ‘that
ivris i pyicked of eviry vile thing, and that
ivisaimbilegad freeand content with [mall
etirisd And 6 he'goes onto thew
thad when thé )i iyvonze arrived

Y 5 ol tQ




236. Seneca’s Refleétion. Book VIIL
- to thofe celeftial regions, how it is
- come to its proper habitation ; is de-=
livered from its bondss hath this ar-
gument .of its divinity, that divine
things. delight and pleafe it,, -and ‘7§
converfant with them asits own’; that -
itcan fecurely behold the Rifingsand’
Settings and. various courfes:.bﬂti'
. Stars; that it curioufly pries;into aff
thofe matters, as nearly appertaiding:
‘to it felf: that then it contemns the.
narrow bounds of its former habita::
' tion, it being buc a triflingfpace; of
a few days journey, from-the utmoft:
limits of SPdfn ‘to they ¥ety Fudies 3
- .whereas the, celeftial regiohs affokd 2"
path for the wandering of thedwiftefts
Star for 30.years, withoutsaay Tefo®
ftance ; in which: regions hé:tells s
the Mind . arrives <o the, kdbwledges
of thofe things ac laft; which ic*had/
before long enquired after; and therd!
begins to,EnowGQD. ThusiSekce i
which_{hall fuffice for this ¢hird Tn~-
ference, » | CHAPR,




‘Chap. 6. We foould afpire 237

“ 3 I PN
AR .
T ey T

Thai we

2

P

: I hall deduce only one thing' more
_ from my ‘preceding  View, of
the deavens, and that is' to, afpire
afvorthe Heavenly State; to feek the
things thatare above, We are naturally
pleafed withsnew things,we take great
pains, undergo dangerous Voyages,
* to view ochier Coutitres?, with grear
delight'we hear 6fntw difcqyeries in
* the Heawens, and viéw thofeglorious
Bodies with ‘gréar ‘pleafiré through
our Glitfes, 1~jiWiftli1"iv"l_iAi’f pleafure
then, (alkdéparced happy Souls fur-
vey the tolt-diftine regions of the
Univerfe, - and vigw all thofe glori-
ous Globes thereof, and their noble
B Appen-

[ 3

-
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. 438 after Heaven.

Book VIIL
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*-And a , moft fagacnous Canmvnncc
this i, mdnifefting the Prefence; and
" Conduct of the CREATOR, in
"thus choofing chis Proportion I ﬁnkﬂ
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them del¢ribe Spiral Curves, either.
Zﬁ;cndin in gﬁnitum, or elfe defogp-
 dingitothe Center. - And fup fin
the Ort%s (in which thofe Pl%?)dfé%
move,.and which are fuppofed, as
I f2id, -to be made'in proportion of
the Cubes) to be perfectly Circular,
¢he 1eaft” Adventitious - Force, -even
but-of an -Atom, ‘gbating or inciea-
fing: ih'e?VcIOCit% or ;than’gingf the
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TO THE

Wemd: s of ihe Wesiqate Congregaiior, Wakelend.

I reeL impelled by a sense of fitness, as well as that of
duty and affection, to inscribe these Lectures to you, my
Christian friends, to whom they were at first presented
orally :—to some of you, as earnest and successful votaries
of Natural Ecience; to many, as proficients in Literature
and Art; to all, as Rational Christians, in whose free and
comprehensive view of your Master’s religion, the Gospel
is seen to be in beautiful harmony with all the other good
gifts of God to His creatures, and with the natural faculties,
duties and hopes of His human offspring.

Such as has been, thus far, the unvarying spirit of my
most healthy and happy connection with you as your
Minister, may it be throughout !

‘WaxkzeFIELD, Feb, 1855.
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PREFACE.

Ir is my daily happiness, as one who holds a
rational and free theology, to know and feel that
Revealed Religion hails, instead of deprecating, the
great discoveries of Science; in other words, that the
voice of God in Creation harmonizes with that of His
Gospel.

It is also, I grieve to say, my uniform observation,
beyond the circle of avowed Unitarian Christians,
that Science and Theology are accustomed to look
upon each other with a greater or less degree of
jealousy and suspicion ;—the scientific man seldom
daring freely to avow the most religious conclusions
he draws from the study of Nature; the theologian
dabbling very cautiously in the mere shallows of
Science, lest he should plunge unawares into reli-

gious heresy.



Vil - PREFACE.

The revival of the question of a Plurality of Worlds,
in the hands of two such men as Sir D. Brewster and
his anonymous, but well-known, opponent, has given
occasion to both of them to confess the ‘religious
difficulty” to which the passive, creed-bound theology
of their respective churches subjects the man of sci-
ence; while the one of those distinguished men boldly
cites his orthodox theology in aid of his negative
opinion as to the extent of a living Creation, and the
other, holding & Plurality of Worlds too dogmatically
for the free and candid spirit of Science, is obliged
to strain his orthodoxy in a way that few, probably,
will be found fully to approve.

I have read many notices of these two remarkable
books of the day, in the periodical Magazines and
Reviews, and have been grieved, rather than svr-
prized, to find the same evasion of the scientific diffi-
culty there, as in living society. Not only those
organs of periodical literature which avowedly repre-
sent the orthodox theology, but also those many
scientific and literary ones which dare not encounter
theological suspicion, have cautiously left untouched
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the all-interesting question which these controvertists
have painfully opened, How to reconcile Science and
Revelation.

I am one of those who have been so happy as never
to have imagined the possibility of their being at
variance. Not profoundly scientific, I have ever
revered, and to my limited ability and opportunity
studied, Science as the expositor of God's own Works.
Professedly devoted to Theology, I find its mighty
truths accosting me in other records besides the Scrip-
tures; and I find I can understand these venerable
books best, and best appreciate their true character,
in proportion as I bring an informed mind to their
perusal. Most earnestly, therefore, do I desire to
tell such of my fellow-students and fellow-christians
es will listen to me, how musically those two divine
voices sound, whether singly or united, if we but
let them tell their own story, announce their own
laws, sing their own poetry, and fill us with their
own joy and love.
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When I consider Thy heavens, the work of Thy fingers,
The moon and the stars which Thou hast ordained ;
What is Man, that Thou art mindful of him ?
And the Son of Man, that Thou visitest him ?
For Thou hast made him a little lower than the angels,
And hast crowned him with glory and honour.

PsaLy viii, 3—9.
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LECTURE 1

JEWISH ASTRO-THEOLOGY;

OR,

HOW DEVOUT HEBREWS THOUGHT OF THE SUN, MOON
AND STARS.

THE religious suggestions of the works of
Nature are inexhaustible. Around, above, with-
in us, God is everywhere proclaimed to the
thoughtful soul. But perhaps no department
of Natural Religion is more generally appreci-
ated, than that which traces the perfections of
God in the heavens above us. Things nearer
and more connected with our daily secular use,
are so familiarized and made common, it may
be, that we too habitually regard them chiefly
for their uses, and do not penetrate the myste-
ries and marvels which really lurk within the
constitution and growth of all the living beings
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that serve us, and the very corn and fruits that
bless us in the bounty of the year. The things
nearest of all to us, those of our own conscious
faculties and needs,—the traces of divine power,
wisdom and love in our own being, not merely
in our bodily frame, ¢ curiously and wonder-
fully” as it is made, but in the spiritual faculties
of thought, feeling, sentiment, duty, worship,—
are among the later and more advanced studies
of the mind, when it has been already trained
to thought by reflection upon outward objects.
But the bright and majestic heavens, while pre-
sent to every eye, yet removed by space and
mystery from the familiarity of rude thought or
low uses, have more constantly, perhaps, than
any other part of the Divine works, affected
mankind with a deep sense of that Divinity
which all things, when duly questioned, declare.
Not a child but wonderingly admires the golden
sun, the paler moon, the mysterious stars. Not
a neglected peasant’s soul, not a heathen’s natu-
ral thought of piety, but, when thinking of
Deity or aspiring to a future life, involuntarily
places the special abode of God and of good
spirits after death, among those * bright citadels
of light.”
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Nor perhaps can the philosophical mind, that
ranges through the various realms of modern
science, tracing time backwards through its
geological ages till progressive Creation stands
open before it in the gigantic folios of the earth’s
stratification, or reading those constant Laws
which are recorded in the past as they are seen
acting in the present, or enumerating the tribes,
classes, species, varieties of each order of organ-
ized beings, and tracing their links of connection
and analogy with one another,—whether prying
into the profound secrets of the minute with
the aid of the microscope, or into those of im-
mense distance under the guidance of the tele-
scope ; — scarcely will the philosophical mind
refuse to confirm the popular judgment of the
peculiar religiousness of the impressions derived
from the study, whether merely popular or more
profound, of Astronomy.

" The vastness of the heavenly bodies, when
contemplated in the light of science, is so much
increased to the perception of pure reason, above
all that undisciplined imagination and adoring
wonder had before ascribed to them, that the
reflection becomes more and more profound, in
which perhaps consists the peculiar religiousness
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of astronomical suggestions among those of natu-
ral religion in general,—the reflection, namely,
How insignificant is Man, in the presence of
such mighty works of God! And then that
other reflection arises directly upon the traces
of the former: How highly Man is endowed
and privileged by his Maker! This is the order
of the Hebrew Psalmist’s thought :

“ When I consider Thy heavens, the work of Thy fingers,

The moon and the stars which Thou hast ordained ;

‘What is man, that Thou art mindful of him,
And the son of man, that Thou visitest him !”

Thus far is the first reflection, under which
man bows before the starry throne of Omnipo-
tence, feeling himself the least of the Divine
works. But the spirit that is in him rises in
conscious dignity at the very thought which
makes him thus feel his littleness. No other
being on this earth can feel, can think, can
know, how little or how greatitis! The mighty
Maker of all has given to man a distinguished
place among those works, the mightiest of which
is great and glorious only as reflecting His per-
fections. And from those works so vast and
splendid, the mind of man turns to the nearer
contemplation of others which display another
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and more engaging view of the Divine Maker;
that is, as the Giver of Life, and, in life, of
Happiness. All tribes of living creatures dis-
play, together with the wondrous power, the
unbounded goodness, of the inighty Maker.
And Man, placed at their head, lord over them
by his intellect, and bearing the faint image,
while he wields the deputed sovereignty, of
God over them all, is now overwhelmed as
much by the sense of the Divine favours thus
heaped upon him, as he was humbled by the
thought of the immensity of those works amid
which he stands: '

“For Thou hast made him a little lower than the angels,

And hast crowned him with glory and honour.

Thou madest him to have dominion over the works of
Thy hand;

Thou hast put all things under his feet:

All sheep and oxen, yea and the beasts of the field,

The fowl of the air, and the fish of the sea;

And whatsoever passeth through the paths of the sea.

O Jehovah, our Lord, how excellent is Thy name in all -
the earth!” (Ps. viii. 5—9.)

The ancient Hebrews highly appreciated the
religion of the heavens. Many of their sacred
poems are, like the Psalm above quoted, written
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in express celebration of the attributes of God
as seen there; and allusions to this class of
thoughts dignify and adorn, in the very finest
taste, their didactic and moral compositions.
Distinguished by their noble belief in One Spi-
ritual God, the Maker of all things, they more
truly appreciated the beauty and grandeur of
the Divine works than any other nations did,
who, idolatrously worshiping the works them-
selves, missed the higher sentiment which those
works are capable of exciting.

It is remarked of the Psalm before us, that
the majesty of the heavens seems to be contem-
plated in it as seen by night, rather than by day.
The moon and stars are specified, but not the
sun. Perhaps this Psalm was first composed as -
an evening song of worship. How naturally
may it have had its suggestion in the devout
author’s mind, in that calm period of nature’s
quiet and man’s recovered peace, when the cares
of the day are over, its work done, and if man
goes forth into the field to meditate, be he king
or be he peasant, with but an eye for beauty and
a heart for worship (be he David keeping his
father’s flocks, or David on the throne of Israel),
he sympathizes with nature’s stillness, while the
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evening coolness refreshes and quickens his
thoughts, tranquillized and concentrated as they
are by the decline of the too glaring light; and
while nearer objects around grow dim, the vault
above grows more blue, and he sees the stars
come forth and the moon walk in her recovered
brightness, to the praise of Him who hath set
His glory above the heavens.

There is another Psalm (the nineteenth),
equally beautiful in poetry and pure in devotion,
which is equally suitable, in its turn, to be re-
garded as king David’s morning hymn of praise ;
when, risen early from sleep, and walking medi-
tatively, perhaps, on his palace roof (the custom
of the East being to make the roofs flat, and
accessible for purposes both of retirement and
of fresh air), he watched the dawn and then the
break of day, saw in the roseate hues of the
eastern horizon the  tabernacle set for the sun;”
from which, ¢ coming forth as a bridegroom out
of his chamber, he rejoiceth, as a sttong man,
to run a race, going forth from end to end of
the heavens, where nothing is hid from his heat.”
Then might the Psalmist have put this silent
song of the morning into human thought and
words :
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“The heavens declare the glory of God,
And the firmament sheweth his handy-work.
Day unto day uttereth speech,
And night unto night sheweth knowledge.
No speech, no language—

(This is the real thought of the poet and wor-
shiper, quite missed in the common version)—

No speech, no language,

Their voice is not heard ;

Yet their sound goeth forth through all the earth,
And their words to the end of the world.”

Wherever there are eyes to admire and hearts
to worship, the glowing picture speaks its own
language to them, the silent record is intelli-
gently read.

“How deep the silence, yet how loud the praise!”

In thus recognizing the devout lessons of the
glorious heavenly bodies, the Hebrews (it should
be superfluous to say, but it is not) had no
supernatural knowledge of the science of Astro-
nomy. To them, as to other nations in those
early times (and some nations were more given
to astronomical observation than the Hebrews),
the true theory of the heavens was quite un-
known. To them the earth was (as it is still to
the child, to the peasant or to the savage) the
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one fixed, if not central, part of the creation;
round which all those luminous bodies, of such
marvellous beauty, but of sizes and at distances
quite unsuspected as yet, were supposed daily
to revolve, making more complicated movements
in the course of the year, and many other move-
ments that were quite inexplicable. To the
Jews, as was very natural, the firmament above
‘was a firm, solid, but transparent vault, sepa-
rating the waters above it from the waters be-
neath, and the flood-gates of which, when opened
wide, could deluge the earth with rain. To
them, as to many other ancient nations, there
was also a world beneath the supposed flat earth,
which they called Skeol, and which the Greeks
called Hades,—the ¢ unseen” world,—the mys-
terious state of the dead. In all these respects,
the Hebrews shared the natural knowledge (and
the natural ignorance) of mankind in general.
Their only specialty of knowledge and belief
was of a religious order; and their noble reli-
gious belief in One Supreme and Spiritual God,
filled this creation with a new spirit of piety and
grandeur. So far, but so far only, did it affect
their views of natural philosophy. So far, so
far only, did it improve their astronomy.
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One particular idea, and a striking phrase
expressing it, is due to this high theology of the
Jews. They were struck, like other nations,
with the regularity of the heavenly movements,
and the stately magnificence of the marshalled
gems of light above them. They had no idea
or rational conjecture as to what the stars might
be; but they knew they were the works of God.
They were as God had made them. They stood
as He appointed them. They moved as He bade
them. They waited upon His sovereign word.
They fulfilled His almighty will. They were
His Host,—His attendants, whether as the
hosts of an earthly sovereign guard his person
and swell his pomp in peace, or as they go forth
with him to war. Sun, moon and stars, are the
host of the King of kings! Mighty metaphor!
Great thought of a pure Theism, struggling for
due representation! What poetry so imagina-
tive, while so chaste, as that of great religious
thoughts? This, then, was the religious philo-
sophy of the Jews. Of secondary causes and
laws of nature, they understood no more than
their neighbours; but of the final cause, the
deciding and ruling Will, they knew more than
philosophy has ever since added, in having learnt
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to believe in One Sovereign and Almighty Mind,
above nature and its mighty and glorious works.

It must be a matter of surprise and regret to
intelligent believers in revealed as well as natural
religion, to find the authority of any name truly
great in science attempting to uphold irrational
expositions of Scripture, where Science and
Scripture inevitably come into comparison, and
may, by any but broad and comprehensive views
of both, be easily set at seeming variance.

Sir David Brewster, in his part of the lately-
revived controversy on the ¢ Plurality of Worlds”
(into which we shall look further by and by), has
committed himself to the strange opinion that
the Psalmist, whose words stand at the head of
this discourse, was divinely inspired with astro-
nomical knowledge unknown to his age, in order
to write those fine words:

“When I consider Thy heavens, the work of Thy fingers,
The moon and the stars which Thou hast ordained ;

‘What is man, that Thou art mindful of him?
And the son of man, that Thou visitest him ?”’

He thinks this text ‘“a positive argument
for a plurality of worlds.” He ¢ cannot concur
in the opinion of Dr. Chalmers, that a person
wholly ignorant of the science of astronomy, and
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consequently to whom all the stars are but
specks of light in the sky, not more important”
(as he is pleased to add, though Dr. Chalmers
did not say so) “ than the ignmis faluus upon a
marshy field, could express the surprise and
deep emotion of the Hebrew poet.” He there-
fore ¢ cannot doubt that inspiration revealed to
him the magnitude, the distances and the final
cause of the glorious spheres which fixed his
admiration.” So then this veteran philosopher,
who knows the whole history of astronomical
discovery, and has observed how the progressive
knowledge of the heavenly bodies has been labo-
riously gained through centuries of noble disci-
pline alike to the intellect and the character of
the sons of science, actually believes that the
Hebrew Psalmist was inspired with a knowledge
of the magnitudes, the distances and the final
cause of those glorious spheres which fixed his
admiration! How meanly must he think of the
functions of an inspired astronomer, that this
Psalmist never communicated such august know-
ledge to those around him! Natural science,
gained by the unaided human faculty, delights
to spread itself in free communion between
mind and mind ; but an inspired astronomer, we
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are to understand, left the world in total igno-
rance of the scientific truths which had been
imparted to him! Is Inspiration, then, thus
niggard and jealous, while Science is so diffu-
sive and generous? O, shame upon those re-
presentations of Religion which make it charge-
able with such unworthy churlishness!

But this philosopher (and a great physical
philosopher he is, though a narrow theologian)
discovers yet deeper insight to have belonged to
the Psalmist. He assumes also that the Hebrew
poet regarded man, not only (as the poet de-
scribes him) as ““ made a little lower than the
angels, and crowned with glory and honour,”
but also as a being ¢ for whose redemption God
sent his Son to suffer and to die;” and then
(with the help of this strange anachronism of
thought) he argues that man, thus regarded,
“ could not be an object of insignificance in the
Psalmist’s estimation ; and, measured therefore
by his high estimate of man, his idea of the
heavens, the moon and the stars, must kave been
of the most transcendent kind. Had he been
ignorant of astronomy (our philosopher persists),
he never could have given utterance to the sen-
timent in the text.” And so he concludes that
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the Hebrew poet ““ doubtless viewed these worlds
as teeming with life, physical and intellectual,
as globes which may have required millions of
years for their preparation, exhibiting new forms
of being, new powers of mind, new conditions
in the past, and new glories in the future.”

So then, according to one of the most scien-
tific men of our day, the Hebrew Psalmist was
miraculously inspired to know all that sages
have been learning through ages since, of the
sizes and motions of the heavenly bodies and
the geological structure and history of the earth,
and all that they have been inferring from the
analogies most accessible to us respecting the
possible or probable condition of sun, moon and
stars, as habitable worlds ;—all this (he declares)
must have been miraculously infused into the
Psalmist’s mind, when he gave utterance to his
noble song of praise to God for His works!

Now here is a most serious damage done to
the credibility of the Scriptures, if it does not
also excite a suspicion against the very exalted
scientific views of the writer. The true expla-
nation seems to be, that Sir D. Brewster (who
is now in his 73rd year) was in early life edu-
cated for the ministry of the Kirk of Scotland;
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and though he soon gave up the profession of
theology for that of science, his early theological
impressions appear to have retained their strict
accordance with the rigid orthodoxy of Scotland.
In the discussion in which he is engaged with an
anonymous, but pretty well ascertained, author
(also high in the scientific world, if report cor-
rectly guesses his name, and high in university
honours and preferments as a divine of the
Church of England), on this question of a Plu-
rality of Worlds,—or, in other words, the ques-
tion whether any of the heavenly bodies may
reasonably be believed to be inhabited,—it is
curious and sadly instructive to notice how *reli-
gious difficulties,” confessedly arising out of
their mutual orthodoxy, seriously perplex the
scientific question on both sides, causing great
annoyance and tempting to special-pleading of
a most unphilosophical kind on the part of Sir
David, and giving room for the suspicion that
his opponent has been not a little influenced in
his rejection of the plurality of worlds, by feel-
ing such a belief to be incompatible with his
orthodox theology. Of this I shall speak more
pointedly in its proper place, when we pursue
the progress of these great astro-theological
¢
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ideas, and endeavour to realize to our religious
thought the general evidence on which these
curious and interesting, yet abstruse and con-
fessedly doubtful, speculations hang.

For the present, let us return for a few mo-
ments to the Hebrew astro-theology, without
regard to Sir D. Brewster’s imaginative addi-
tions,—not asking nor conjecturing what the
Psalmist must have thought of the stars when he
exclaimed, “ What is man ?” under the prior
supposition that he knew how Christ was to die
for man,—but remarking simply what he and
other pious Hebrews really have expressed them-
selves as thinking and feeling in reference to the
works of God before their eyes. Those thoughts
they have expressed at least to the following
effect.

I. To the unscientific, yet intelligent and reli-
gious-minded beholder of the hosts of heaven
(like king David and many other Hebrew psalm-
ists and prophets), the daily and nightly sky
appeared as a scene at once of beauty and gran-
deur, impressing them with sentiments of reli-
gious delight and love towards Him whose hand
made all these things.

It is so with us before we learn our first

-
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lessons in scientific astronomy,—before we know
whether the heavens move daily round to shew
themselves to us, or the earth revolves to let us
look at every part of them in turn. And when
we have read the history of astronomical thought
and discovery, and learnt from Copernicus and
Newton the indisputable order of the Solar
System, while this sublimest of human know-
ledge excites our deeper and maturer reverence,
the bright and beautiful phenomena themselves
still offer to our senses the same impressions as
at first, which the associated thought, however,
renders proportionately more beautiful and grand
to our appreciation, Their beauty and magni-
ficence touch our sense of religion, just as theirs
of olden time, because we see them shining not
by their own power to their own praise, but to
the praise of Him who ‘““hung those lamps on
high.” Ancient Jewish and modern Christian
sentiment coincide here :

“ These are Thy glorious works, Parent of good,
Almighty! Thine this universal frame
Thus wondrous fair! Thyself how wondrous then,
Unspeakable! who sitt'st above these heavens,
To us invisible, or dimly seen
In these Thy lowliest works; yet these declare
Thy goodness beyond thought, and power divine !”
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II. The old Hebrew worshiper was devoutly
impressed, much as the modern Christian philo-
sopher is, with the order and permanency of the
Divine works in the heavenly firmament. Order
was their believed moral law, the law of evi-
dently presiding Will and Purpose, long before
the physical laws to which the preservation of
their order may be in part at least intrusted,
were known or thought of. Observation proved
it as a fact, long before science was able to
account for it. “For ever, O Jehovah,” said
Hebrew piety, reading by the soul’s insight the
golden hieroglyphics of the sky,—¢ For ever, O
Jehovah, Thy word is written in the heavens!”
““They continue unto this day according to
Thine ordinances, for all are Thy servants!”
And this perception of order among things so
vast and distant, so numberless and so myste-
rious, naturally became a deep sense of reverence.
Without any theory or conjecture, as far as we
know, respecting the nature of the heavenly
bodies,—without the slightest idea (that we can
be justified in ascribing to them) approaching
to the modern scientific thought of a plurality
of habitable worlds,—the old Hebrews read, in
the orderly phenomena of the starry heavens,
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true lessons of reverential piety. Hear the
author of the book of Job expound this moral,
as in the name of the Most High himself speak-
ing to mortal man, What is man, indeed, in
the presence of these mighty and seemingly
everlasting revolutions ?

¢ Canst thou bind the sweet influences of the Pleiades ?
Or loose the bands of Orion ?
Canst thou bring forth Mazzaroth in his season?
Or canst thou guide Arcturus with his sons?
Knowest thou the ordinances of heaven ?
Canst thou set the dominion thereof in the earth ?”

‘When the devout philosopher of modern times
contemplates this sublime order of the heavenly
bodies as the result of divinely-appointed Laws,
the real image still effectually before his thought
is not that of the material law which instru-
mentally produces it, but of the ever-recurring
phenomena which are thus produced, the period-
ical rounds which he has himself seen again and
again exactly fulfilled, and which he believes
to have been fulfilled with the same exactness
through all the ages that have intervened, since
the pen of that old Hebrew poet recorded in
those fervent words his reverential thought. If
he penetrates through the phenomena, it is not
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to rest upon a material law, but to rise to the
central Will. Science endorses all that the
Hebrew poets have sung in praise of the majes-
tic uniformity of Creation.

III. And again: with this lively sense of the
beauty and greatness of the starry works of
God, and this profound reverence for their ma-
jestic order, the Hebrew worshipers united
another active sentiment, which it becomes us
to feel also; namely, that of thankfulness for
the evident subservience of these mighty works
of God to the comfort and happiness of human
life. The most unscientific knows that the sun
is designed to shine by day, and the moon and
stars to shine by night. He believes they are
made for the purpose (as he sees them serve
that purpose) of marking out times and seasons
and days and years. And in words to this effect
the Hebrews of old spoke reverently and thank-
fully of the blessings conferred upon man’s
abode by the bright host of heaven.

All such words have a deeper scientific truth
than those who first spoke them knew. The
growing science of Astronomy has shewn how
the celestial phenomena not only mark, but
make, our times and seasons, and confer their
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bounties duly as they roll; while it forbids us
to regard many of those uses as limited to the
Earth on which we dwell, and lifts our adoring
thought to other globes, like ours, yet different,
which receive corresponding yet varied influ-
ences, as partsof thesame great system of Worlds.
And, with deep reverence and devotion, Science
asks us whether we can doubt that in other
worlds besides our own,—how many or how
few besides, we may not dare to guess,—there
are sentient creatures to receive their Creator’s
overflowing blessings, and intelligent beings to
see and love and worship Him in His gifts.



LECTURE II

SCIENTIFIC ASTRO-THEOLOGY ;

OR,
MODERN PHILOSOPHICAL VIEWS OF THE SOLAR SYSTEM
AND FIXED STARS.

'WE have endeavoured to realize the religious
lessons of the heavenly bodies, as they shone
before the eyes of the devout Hebrews of old ;
who, long before the times of Astronomical
science, looked upon all things as the work of
a Supreme Creator, with sentiments of delight
and love for the beauty and grandeur that were
around them, with profound reverence for the
order and permanency of the mighty and mys-
terious heavens, and with devout gratitude for
the beneficent uses fulfilled by them in the
changes of day and night and the revolutions
of the seasons, with which they were evidently
connected.
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It needed no scientific ear to hear the heavens
telling the glory of God. It required no tele-
scopic vision to see His handy-work as shewn
in the firmament. A deeper insight into the
religious import of Creation had been given to
these Hebrews by their sublime doctrine of One
Almighty Maker and Lord of all things, than
to the early astronomical observers by their very
imperfect means of observation. The profound-
est sense of the Divine majesty and bounty, and
of man’s littleness amid the creation, yet of the
near place he occupies in the Divine love and
care, dwells in those words in which the Psalm-
ist points the contrast and cherishes the emotion
due to the contemplation of the bright heavens
above his head: “ When I consider the hea-
vens,” &c.

Yet, with the advance of Astronomical sci-
ence, the religious mind has found ever new
sources of wonder and devotion. Thought has
been strained to its utmost, to grasp the mere
facts, as ascertained and expressed in number,
size and distance. Imagination has confessed
itself unable to realize the suggestions which
crowd upon it irresistibly from those facts. De-
votion has bowed lower, and felt what Sacred
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Mystery means, in things perplexing not by
thelr contradiction but their vastness, when,
through the gradual ascent of knowledge, man
has found his intelligent conviction leaving in-
telligent perception far behind, and the noblest
efforts of his finite faculties have been baffled
by the Infinite that is disclosed to him. O, not
in any subtleties of metaphysical thought, not
in the daring contradictions of dogmatic creeds,
not in any unnatural (or non-natural) meanings
ascribed to customary words, is the real idea of
Sacred Mystery to be found; but in the Im-
mensity which baffles our conceptions,—in the
Complication which, orderly as it is, eludes our
effort to trace it through its innumerable rami-
fications,—in the Secrecy in which causation
still hides itself beside the throne of God !

The mysteries of Creation are its marvels still
untraced, or only traceable until, sooner or later,
we are lost as we approach their infinite source.

The mysteries of Providence are the secret
purposes, so far beyond our reach to unravel,
for which all the joys and trials, all the tempta-
tions and all the discipline of mortal life is sent.

And the mysteries of Scripture are still true
to the same sense, as the secrets of the Supreme
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Mind; for the Scripture shews us many myste-
ries revealed, in its successive disclosures of the
Divine Will and human duty and hope; while
not even Revelation has revealed al/ the secrets
of life, death and immortality, because to finite
man such a revelation would be constitutionally
impossible.

In fact, close on the borders of our knowledge,
whether scientific or directly religious, and whe-
ther natural or supernatural, the dark shadows
of the unknown still rest, and still would rest,
however far those borders might be extended ;
or else the dazzling haze of immensity not less
effectually defies our mental vision. Such is the
real mystery of God, and of His works and ways!

The progress of astronomical discovery has
developed this true sense of the mystery of
Creation. It has given vastness, before incon-
ceivable, to those bright specks that once seemed
but to adorn the blue arch of night; and, from
the known vastness, it has plunged the mind
into immensity beyond both knowledge and
conception. But it has, meanwhile, irresistibly
prompted the inquiry into the possible or pro-
bable uses of the heavenly bodies, and has sug-
gested to us the grandest thought that there is
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in the whole range of Natural Science and Reli-
gion, namely, that of a Plurality of Worlds.
‘While this fair Earth upon which we dwell
was regarded by its rational inhabitant as the
centre of creation,—while its hundreds and thou-
sands of miles, so vast to his experience and
reaching far beyond his farthest travels, was
practically his measure of conceivable size and
distance for everything else,—while he believed
that the sun revolved daily from east to west
for the earth’s sole benefit; and, without the
slightest knowledge, thought or belief as to the
sizes or distances of sun, moon or stars, was
satisfied to regard them as ministering to the
beauty, comfort and convenience of man’s abode,
—=s0 long the human race was, in the eye of
human reason and religion, the ultimate purpose
of the universe. Man, the head of creation on
this earth, naturally believed himself the sole
created intelligence among God’s works; or if,
under the inspiration of high religious thought,
he believed (as the Hebrews did) in the exist-
ence of spiritual or angelic agents higher even
than himself, they were not regarded as the
inhabitants of the heavenly orbs, but rather of
the mysterious heavenly arch in which those
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orbs themselves stood as the attendant host, and
their office was supposed to be that of adminis-
tering the providence of God to His creatures
on this earth.

But after the discovery that this world, instead
of being the centre of the whole system of
things (and that system small, proportionately
to that idea), is only one of many planets which
.revolve, like it, around the sun, illustrating the
same great and uniform laws of matter and
motion, heat and light, and sharing a similar
alternation, varied in detail, of day and night
and also of seasonal changes,—it was impossible
for religious minds to resist the suggestion of
enalogical thought whispering to them, If, by
these arrangements, this earth is fitted for the
residence of man and all the other living and
rejoicing creatures that dwell upon it, is it not
probable that those similar, but varied, arrange-
ments in other planetary bodies, may subserve
corresponding uses for various other orders of
living and happy creatures, with intelligent
beings at their head also ?

The argument from analogy put itself into
this form, long before those minuter observations
could be made upon the various planetary bodies,
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by which the scientific astronomer has been en-
abled more recently to tell with considerable
confidence, at least in many cases, how far their
physical circumstances correspond to, or differ
from, those of our globe. And it is very possi-
ble to generalize somewhat too fast and to infer
too confidently, till this truly grand, sublime
and religious idea should verge upon the impro-
bable or the absurd. But, on the other hand, the
discriminating circumstances revealed through
the recent wonderful improvements in the tele-
scope, if they make it more difficult to conceive
that certain globes in our system are inhabited
by forms of life at all resembling those with
which we are familiar, render it more difficult
still to doubt it as regards those others which
are proved to resemble our globe very nearly
in the physical circumstances which specifically
adapt it for human residence.

Then another thought, yet more vast, and
utterly bewildering from its vastness and from
its vagueness, has followed in the astro-theology
of later times. From the knowledge that our
Sun is the centre of a great system of planetary
worlds, it is inferred, with as high probability as
the nature of the case admits, that the Fixed
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Stars, those specks of light which were but the
lamps of the sky to earlier ages, may be so many
Suns, like our own in purpose, giving light and
heat to planetary systems corresponding to ours,
and that some or all the planets which incircle
them may be worlds full of life and happiness, as
this Earth is.

Reason shrinks indeed, and imagination itself
totters, under the mere attempt to realize the
facts and but to fancy the suggested inferences.
Around our Sun, this Earth revolves at a dis-
tance of nearly one hundred millions of miles ;—
and it would be well to pause a moment and
just ask ourselves, whether we really apprehend
what one million is. A million is as easily said
as a hundred or a thousand; but a hundred
must be counted ten times over to make a thou-
sand, and that thousand must be a thousand
times repeated to make the one million; and then
that million must be counted through its thou-
sand-thousands yet ninety-five times over, to
make the miles that reach from the Earth to the
Sun. Atsuch a distance the Earth revolves round
the Sun, travelling above a thousand miles every
minute, the attendant Moon revolving monthly
round it in its course. Within this annual circle
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described by our Earth are two other planets,
Venus and Mercury, and without it another,
Mars, about half as far again from the Sun,—
the two that are nearest to us having a very
close similarity to our globe in all those things
which specifically fit this world for its specific
inhabitants. Beyond, at five times our distance
from the Sun, is the magnificent planet Jupiter ;
at nine times our distance, the mysterious Saturn,
girt with his triple ring of light; at eighteen
times our distance, there is Uranus; and at
twenty-eight times our distance, is Neptune;
all these encompassed with Moons,—four, six,
eight in number,—carrying out (as if with some
view to compensation by increase of number)
the analogy of our Earth and its Moon, while
other points of practical resemblance diminish
rapidly by the mere law of distance. These,
with a multitude of small planetary bodies situ-
ated between Mars and Jupiter, and some more
mysterious bodies still, of unknown constitution
and use, the Comets, form our Solar System.
And then we are taught that the Fixed Stars
are, to all appearance, Suns like ours, shining
by unborrowed light,—all of them so distant,
that none of them seems in the slightest degree
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nearer or more remote, for all the 190 millions
of miles that we change our place with respect
to them in six months’ time; —and, at such
distances, how immense must they be in size!
Then, for their number! Every improved tele-
scope, looking further into space, has seen them
only more numerous than before, and still with-
out any intimation of approaching limit! = No
bounds to space, and no space unstrewed with
suns! And these thousands upon thousands of
suns, we can scarcely avoid concluding, are (or
it is more reverent, perhaps, to say, may be)
each encompassed by a system of worlds, more
or less analogous to that to which our Earth
belongs! Who can realize the idea? And
then, to attempt in thought to give yet further
to all those planetary worlds their myriads of
living inhabitants! It is too much! too much!
And yet, who shall deliberately say that less
than this is justified by appearances ?

It is, however, quite possible that the zealous
advocate of the Plurality of Worlds may over-
state his case, presuming to assert more than
analogy fairly justifies, and by so doing may
excite doubt instead of reverence.

Looking more carefully at the Solar System,

D
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with all the wonderful aids of modern science
and’art, the philosophical astro-theologian is far
from maintaining that a// the bodies which form
that system must be, without exception, habit-
able worlds. The three bodies within, and the
one next without, the Earth’s orbit,—Mercury,
Venus and Mars, — are those which bear the
closest analogy in all respects to the Earth;
their periods of day and night being nearly the
same as ours, and the inclination of the axis
of Mars (the cause of seasons) being almost the
same as that of the Earth; while all of them
have atmospheres, and in all of them the force
of gravitation, and the amount of light and heat
communicated from the Sun (without reference
to unknown causes of modification which may
operate), are such as imagination can reconcile
even to the condition of beings similar to those
which dwell upon our own planet. But the
planets more distant from us in position, differ
much more widely in all those important con-
ditions which depend upon distance from the
Sun, and in many other conditions also; and
this consideration (on the very principle of ana-
logical reasoning, which should notice differences
as carefully as resemblances) makes it necessary
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that we should speak less confidently, at any
rate, as to the kind of beings for whose residence
we venture to suppose those planets may possi-
bly be adapted, and hold our imagination more
free from all the actual forms of being which
belong specifically to this Earth. As we could
not have conceived of the existence of creatures
breathing in the water, if we had seen only those
that breathe the air; so we ought neither to
deny the existence, nor to attempt to define the
organization, of creatures that may be fitted for
planetary abodes where we and the other crea-
tures of this Earth could not live. Then, the
Sun itself, the centre of motion to the system,—
though it is perfectly conceivable that its sur-
face, beneath a radiant atmosphere, may be the
abode of suitable life,—yet. this body might, if
any difficulty be felt on this head, be regarded
as uninhabited, without at all impugning the
general doctrine of the Plurality of Worlds. A
sufficient use in the purposes of the system
would have been assigned to the Sun, as the
centre of motion and the source of light and
heat to the rest, though it be not itself regarded
as an inhabitable world. The Moon, again, the
comparative nearness of which to the Earth
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renders the observations made upon it in this
respect quite reliable, is found to be destitute
of an atmosphere, which the primary planets,
generally at least, appear to have; and this,
together with other considerations, may seem
decisive against the idea of the Moon being in-
habited, yet still without impugning the general
doctrine. The Moon is the attendant of the
Earth; and her functions so important to the
Earth in the creation of its ocean tides (and
aerial tides also, with great and beneficial influ-
ence, no doubt, upon the weather), besides her
important use to us as a luminary by night,—
these functions are quite sufficient to vindicate
creative wisdom and goodness to our most scru-
tinizing thought, without our endeavouring to
believe, against appearances, that the Moon too
has its inhabitants. And the same train of rea-
soning makes it perfectly unnecessary for us to
endeavour to assign inhabitants to the Satellites
of Jupiter, Saturn, Uranus and Neptune. Again,
the Planetoids, as they are called,—the thirty or
thirty-one little planets (if another or two be not
added to the discovered number while we speak
about them),—those little planets which lie next
beyond the orbit of Mars, are so peculiar and
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exceptional a group among the bodies which
circulate round the Sun, that the argument from
analogy, instead of peopling them, would hold
the question of their habitableness in doubt at
the very least. They are, we may say, close
together, thirty or more small bodies, some
scarcely larger than a mountain, circling round
the Sun while crossing each other’s orbits, and
irresistibly suggesting to the Astronomer’s mind
the idea either of a world destroyed, or of pla-
netary matter destined possibly to become some
time a world! Nor, again, does this belief in a
Plurality of Worlds make it necessary that we
should believe the Comets to be inhabited. We
know far too little about their nature, to believe
confidently that they are; and we know many
things respecting them which remove them so
far from all resemblance to the known habitable
world, as to make it seem probable that they
are not. While they are subject to the same
great laws which guide all the planets round
the Sun in elliptical orbits, the ellipse is so slight
in all the rest, and so exaggerated in the comets,
necessarily involving such extremes of heat and
cold, while their substance appears to be so
attenuated, that analogy would dispose us to
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doubt or deny, rather than to affirm, their habi-
tableness, and to keep in cautious suspense our
judgment of the purposes which they may serve
in the System.

He then who, to complete a theory of the
Plurality of Worlds, dogmatically asserts that
all these must be inhabited, invites (and indeed
receives) the ridicule of the scientific opponent;
who, in his turn, artfully begins the survey with
these weakest parts of the case, and after scorn-
fully asking whether the comets and planetoids,
and even the nebula, can be rationally consi-
dered to be the orderly abodes of intelligent
beings like man, comes last in order to the
worlds most like this, and then doubts the the-
ory just where he might (had he begun there)
have believed it probable and felt it to be
devout.

And when the same analogy is extended, with
such hesitancy as becomes us, to the possible
systems of worlds which we suppose may incir-
cle the Fixed Stars,—it does not suggest to us
to regard those myriad suns as themselves habit-
able worlds, so directly as to believe it possible,
yea probable, that they may have revolving
round them planets analogous to those of our
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Solar System, which may receive light and heat
and blessing from them, as we do from our Sun.

Such is the outline of the analogical argument
from the well-known parts of the Solar System,
to the less known, and from the whole, to other
Systems in the starry heavens. There should
be no temptation to overload or exaggerate this
vast argument. At the least, it carries our
minds quite beyond all clear conception of size,
distance and numbers, in what we are forced to
admit at the mere dictate of scientific astronomy,
which has actually measured planets and their
spaces by the application of the same optical
and mathematical principles by which a survey
of our own mountains and plains is effected,
without contact with every part.

Few men at once scientific and religious, pro-
bably, doubt the great inference suggested, of
the Plurality of Worlds. It has seemed to be
the involuntary conclusion of ever - widening
science.

But Religion (or rather, what was thought
to be Religion) hesitated long to admit the true
theory of the universe, in opposition to the
senses of the ignorant, which seemed to tell
them that the Earth does stand still, and that
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Sun, Moon and Stars do move round it,—and
in opposition also to the supposed dictate of the
Scriptures, which when they speak (as.even a
" scientific man may now speak) of the Sun as
going forth and rising and setting, were stupidly
- supposed to utter oracles of scientific truth,
and were appealed to by the Church and the
Inquisition against the genius of Copernicus
and Kepler, and even against the telescope of
Galileo.

Strange indeed have been the alternations of
scientific belief as to the constitution of the
Solar System. Pythagoras, five centuries after
the days of David and five before the Christian
era, acutely guessed the actual order of things,
mingling his noble theory with strange but
beautiful fancies of geometrical harmonies and
music of the spheres. But all this was, by the
great astronomer of the second century after
Christ, Ptolemy, completely swept away from
scientific thought, as though it had never been;
the Earth was restored to its popular place as
the centre of the universe, and Sun, Moon and
Stars were bidden to revolve again about it. It
was not till above thirteen centuries more had
passed away, that Copernicus, himself a priest,
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reproduced the thought, and, amid opposition
calling itself religious, again presented the beau-
tiful, simple and majestic truth to the delighted
minds of those who were capable of appreciating
it and dared to do so. But the religious preju-
dices of his time still forbade its general recep-
tion; and towards the end of the sixteenth
century, Tycho Brahe ingeniously, yet one can
hardly think sincerely, endeavoured to conciliate
religious prejudice by a compromise with scien-
tific truth, permitting Mercury and Venus to
revolve round the Sun, but insisting that all the
three should, with the more distant planets,
revolve daily round the Earth as the centre of
the whole system. But Kepler followed hard
upon Tycho; and amid priestly interference
prohibiting the publication of his books and
placing them, with those of Copernicus, in the
Index Purgatorius of the Church, he established
his three great Laws of planetary motion; on
his publication of the last and grandest of which,
he, with true sublimity, unsurpassed in the de-
vout annals of Science, writes thus to a friend :
“ The book is written ;—to be read either now
or by posterity ; I care not which. It may well
wait a century for a reader, as God has waited



42 SCIENTIFIC ASTRO-THEOLOGY.

six thousand years for an observer.” And Ga-
lileo was Kepler’s contemporary, and his corre-
spondent ; on whose invention of the telescope,
and its disclosure of the four moons of Jupiter
moving regularly round their primary, the truth
of the Pythagorean or Copernican system was
demonstrated to men’s sight, and (the Inquisi-
tion notwithstanding) it was made manifest that
the Earth did move, and that Mind was moving
too ;—that Society was stirred, Science on the
advance, Religion reforming fast. And would
that Science had thenceforth always known and
asserted her own pure religiousness; and that
the expounders of Scripture had known a truer
reverence for the Works, and a more discrimi-
nating one for the Word, of God ; so that those
perpetual jealousies of the Church against Sci-
entific truth might not have again revived,—as,
alas! they have done so often,—disputing the
truth of God’s own Works, and bringing that
of His Revelation also into doubt by the igno-
rant jealousy of its guardians and expounders !
Yet Science cannot give up her facts, though
timid advocates may tamper with them. And
happy indeed are they who have so read the
revelation of Divine truth in the Bible, as to
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catch the devotion of the Hebrew Psalmists and
Prophets without consecrating the philosophical
errors of their day, and to read the Creation
with their souls awake, without ever suspecting
that they can thereby dishonour Christianity.

Chronological Note to the foregoing Lecture.

Pythagorasborn . . . . . . . B.C.590
Ptolemy flourished about. . . . .A.D.140
Copernicusborm . . . . . . . 1473
Tycho Braheborn. . . . . . . 1546
Keplerborn. . . . . . . . . 1571
Galileo born. . . e 1564
Galileo invented telescope e 1609

Galileo forced by Inquisition to a.bJure
his science . . . . . . . . 1633
Des Cartesborn . . . . . . . 1596

Newton born . . . 1642
Fontinelle (author of ¢ Plurahty of
Worlds”) born . . . 1657

Derham (author of Astro-theology’ )
born . . . . . . . . . . 1657



LECTURE IIL

OBRTHODOXY AT ISSUE WITH THE
CREATION ;
OR,

THE ‘‘ RELIGIOUS DIFFICULTY’ CONFESSED BY SIR DAVID
BREWSTER AND HIS OPPONENT.

‘WE have learnt, from one of their Psalmists,
how the pious Hebrews of old interpreted the
religion of the sky,—possessed as they were of
little scientific knowledge, unable to conceive
the sizes and distances of the heavenly bodies,
and of course intirely ignorant of the laws by
which their motions are guided ; yet with eyes
to discern their beauty, with admiring percep-
tion of their order and constancy, and thankful
recognition of their evident benefits to mankind ;
and, above all, possessing that sublime theology
which ascribed Creation and Providence to One
Supreme Mind, and led them to look upon all
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the starry host as the ministering servants of the
Most High God. Those words of the Hebrew
Psalmist express therefore the essential thought
of the devout, but unscientific, observer, in ages
also since his own.

‘We have carried the thought with us (in the
second Lecture) along the path of scientific astro-
nomy ; and have found the noblest and truest
commentary upon it, not among Churchmen,
who have too often made the letter of Scripture
untrue by exaggeration or irrational interpret-
ation, but among Mathematicians and Sages,
realizing its spirit continually more and more
in the widened pages of the sky ; in the wonder-
ful insight of Pythagoras, the scientific devoted-
ness of Copernicus, the mathematical genius of
Kepler, the sight-convincing telescope of Gualileo,
the comprehensive and all-harmonizing theory
of Newton. These great enlargers of our know-
ledge have felt that, as their knowledge of the
universe advanced, whether in exactness or in
extent, it furnished the more solid basis conti-
nually for those devout conclusions which, in
the minds of the Hebrews, had anticipated the
course of scientific astronomy. But—O, the
injustice, alike to those bright Hebrew visions
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of God amid His works, and to the patient
explorers of the Divine works ever since !—we
have found the scriptural theologian, at every
step, the most bigoted opponent of scientific
research, by his narrow idea of a verbal inspi-
ration investing mere popular ignorance with
divine authority. We have seen the Church
anathematizing the movements of the Solar
System, and the Inquisition visiting them with
pains and penalties !

These religious difficulties lying in the way
of scientific conclusions, were caused—as similar
ones still are caused—by mere ignorance of the
facts of science allying itself to the deeply reve-
renced, but thoroughly misunderstood, letter of
the Scripture. But there is another kind of
religious difficulty which now sorely perplexes
the astro-theology of the Christian world, aris-
ing directly out of its metaphysical creeds and
theories, quite extraneous though these really
are to the Scriptures, yet of co-ordinate autho-
rity in most minds. Through a process of rea-
soning as ingeniously subtle as it seems perverse
to those who do notaccept it as true, the * ortho-
dox” believer (so called) who has surmounted
the vulgar idea that he is forbidden by Scripture
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to believe in the motion of the earth, feels him-
self on the verge of the most awful religious
heresy when he admits the great scientific idea
of a Plurality of Worlds! This * religious
difficulty” (as it is called by one such orthodox
believer), this  astronomical objection to reli-
gion” (as another calls it), is confessed on the
one hand and urged on the other, by the two
greatscientific disputants who have lately revived
that most interesting and ennobling question of
scientific religion, the Plurality of Worlds.

I intreat you to view the matter just now in
the aspect in which these men think it necessary,
as orthodox theologians, to present it, that you
may see in what peril Religion itself is placed
by the popular theology, according to the avowal
of orthodox men themselves.

To those to whom natural religion and re-
vealed are but as harmonious voices hymning
the praises of the One Supreme Beneficence,
this perplexity appears indeed to be the most
perverse and gratuitous of religious difficulties.
But to the bulk of those sincere believers in the
popular form of Christianity, who have reasoning
power enough to trace the connected thoughts,
it is a real and most alarming difficulty,—it is
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arock that threatens their Christian faith with
shipwreck.

The difficulty is precisely this:

According to the Trinitarian belief, in all its
many modifications, the death of Jesus Christ,
as the Second Person of a supposed Divine Tri-
nity, was the means of procuring salvation for
the human race, or for a certain part of them,
who must otherwise have been eternally lost
from their Maker’s blessing.

Now, on acquiring the sublime views, which
Astronomy opens to us, of other worlds mere or
less resembling our own, and naturally inferred
to be (or some of them at least) inhabited by
intelligent beings more or less analogous to our
own race,—the ¢ orthodox” believer inevitably
asks himself, what he is to think of the salva-
bility of those other intelligent beings in other
worlds. He cannotsimply leave this new glimpse
of other habitable worlds to the providential
care of Him whose inexhaustible beneficence
they seem to proclaim. The Theist of Nature
can do that. The Unitarian Christian can do
it; and feel the happier for even the vaguest
thought thus gained of the diffusiveness of Divine
love. But the orthodox Christian cannot. So,
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at least, it is declared by these his representa-
tives in the world of Philosophy. His theolo-
gical system bids him ask, and answer to his
own creed’s satisfaction, these questions:

Do the intelligent beings who may be sup-
posed to people other worlds, need a Redeemer,
to do for them what Christ did for the inhabit-
ants of this world? Orthodox believers gene-
rally (but not universally®*) conclude that they
do.

If so, How do they find that Redeemer? is
the next question.

Can the Second Person of the Divine Trinity
be believed to have made his incarnation and his
expiatory sacrifice in each habitable world in
succession? The orthodox believer, it would
seem, cannot admit this thought for a moment.
I know not exactly why; but he cannot, he
does not,

Can the expiatory sacrifice of Christ then,
presented on this earth for mankind 1800 years
ago, be conceived to have had a similar influence

* The late Dr. Chalmers thought it possible they might
not; and he is deemed evasive, if not heretical, by Sir D.
Brewster, for having admitted such a possibility. Rational
beings, it is thought, must have fallen everywhere.

E
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throughout all the habitable worlds of God’s -
universe ? The orthodox believer, who admits
a plurality of worlds, is generally driven to this
conclusion !

Yet how hard it is for a really scientific man
to make this a part of his belief! When, in the
wider atmosphere of Science, he has learnt to
look at this fair globe on which we dwell, not
as the centre of the Universe, but as one small
part even of the Solar System, and that System
itself as but a small part indeed of the boundless
Universe,—it seems like undoing his scientific
thought, to come back in the name of his theo-
logy to thissame Earth as the centre of the most
stupendous spiritual influences to the whole
creation. This little Earth is arbitrarily selected
from among all the planets of all the Solar
Systems in the Universe, to become the centre
of a Spiritual Force, before which the functions
of gravitation itself in the material creation ap-
pear insignificant! Such is the orthodox Chris-
tian’s astro-theology. It is difficult for him to
realize to his own belief his own theory, and
solemnly to say to himself that he thinks the
inhabitants of Venus and Mars were redeemed
from sin by Christ’s dying at Jerusalem; and
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not only so, but that all the habitable planets
which he conceives of as probably circling round
the Fixed Stars, also recognize this planet Earth
(invisible to them, as those planets are to us) as
the centre of religious influences the most mys-
terious but most potent, to them and to the
universe. One would almost think such diffi-
culties were strained and imaginary. But no;
they are indeed real to the sincere believer in
what are called orthodox views of religion, for
they are the legitimate consequences of his
belief. Astronomy furnishes perhaps the severest
scientific test of our Platonic and Middle-age
theologies. It brings them face to face with
the mighty Universe, and in its wide field re-
duces them at once to their due proportion in -
the possible or probable spiritual world, when
the Earth itself is seen taking its subordinate
place in the stupendous march of the Creation.
And then the orthodox Atonement is proved to
be a paralogism in astronomy, as palpably as the
Athanasian Trinity is an absurdity in arithmetic.

Hear the learned and scientific, and both of
them, alas! orthodox, disputants in the matter
before us, severally confessing the difficulty
which I have endeavoured to describe.
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The author of the first book, intitled, ¢ Of
the Plurality of Worlds, an Essay,” who takes
the negative side of the argument (and whom
we must scruple to speak of as Dr. Whewell,
the Master of Trinity College, Cambridge, only
because his name is not actually on the title-page
of a book universally ascribed to him and not
disowned by him), supposes “a bold advocate of
the Plurality of Worlds” to say:

“The only matter which perplexes us, holding this
belief on astronomical grounds, is that we do not quite
see how to put our theology into due place and form
in our system.”—P. 216.

Again he describes the difficulty as taking
this shape :

“If we believe the astronomers, will not such a
belief lead us to doubt the truth of the great scheme
of Christianity, which makes the Earth the scene of
a special dispensation ?”’—P. 129.

In the Preface to his second edition, he makes
one of the speakersin an imaginary dialogue say :

“There are many persons to whom the assumption
of an endless multitude of worlds appears difficult to
reconcile with the belief of that which, as the Chris-
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tian revelation teaches us, has been done for this our
world of Earth.”—P. xiv.

And, in his own person, he says:
“It may be useful if we can shew * * * that
astronomy no more reveals to us extra-terrestrial

moral agents, than religion reveals to us extra-terres-
trial plans of divine government.”—P. 133.

From this last quotation it seems obvious to
conclude, that the writer's orthodox theology
has, at least, disposed him to reject the idea of
more worlds than one. His solution of the
‘¢ astronomical objection against religion,” as he
calls it, is found by denying those vast conclu-
sions which astronomers in general are disposed
to draw from the discovered immensity and order
of creation, and by maintaining for man (as he
elsewhere does) *“a nature and a place unique
and incapable of repetition in the scheme of the
universe.”—P. 136.

His opponent, Sir D. Brewster, on the other
hand, comes forth in his own name to maintain
the majestic doctrine of ““More Worlds than
One,” as the belief of the Philosopher and the
faith of the Christian. But, as a member of the
Scotch Kirk, equally strong in prescriptive or-
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thodoxy with the most orthodox divine of the
University of Cambridge, he too confesses, while
he endeavours to solve, the ““religious difficulty.”
He alludes, with very decided disapproval, to
the theory of the late Dr. Chalmers in his 4stro-
nomical Discourses, as having * cut the knot of
the difficulty rather than untied it,” by ‘ main-
taining that the inhabitants of other worlds may
not have required a Saviour;” and he thus deals
with the difficulty in his own person:

“If we reject, then, the idea that the inhabitants
of the planets do not require a Saviour, and maintain
the more rational opinion that they stand in the same
relation to their Maker as the inhabitants of the earth,
we must seek for another solution of the difficulty
which has embarrassed both the infidel and the Chris-
tian. How can we believe, says the timid Chris-
tian, that there can be inhabitants in the planets,
when God had but one Son whom he could send to
save them? If we can give a satisfactory answer to
this question, it may destroy the objections of the infi-
del, while it relieves the Christian from his anxieties.”

His answer to the question then follows:

““When, at the commencement of our era, the great
sacrifice was made at Jerusalem, it was by the cruci-
fixion of a man, or an angel, or a God. If our faith
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be that of the Arian, or the Socinian, the sceptical
and the religious difficulty is at once removed ; a man
or an angel may be again provided as a ransom for
the inhabitants of the planets. But, if we believe,
with the Christian Church,* that the Son of Godt
was required for the expiation of sin, the difficulty
presents itself in its most formidable shape.”

- Thus the orthodox astronomer expresses his
own difficulty, in words which, ungracious as
they are towards more rational Christian views
than his own, need no exaggeration in order to
make them truly grievous to every one who,
possessed of a more comprehensive religious
faith, sees the difficulty to be gratuitous, per-
verse and most unnatural. Let us then hear
his attempted solution of it; and suppressing,
if we can, the smile of contempt, yield rather
the sigh of regret that such a scientific name as
Brewster’s should be thus coupled with an un-
scientific theology. He proceeds:

“When our Saviour died, the influence of his death

* Arians and Socinians, then, are not of the Christian
Church!

t In the sense just defined, of being “a God who was
crucified” !
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extended backwards, in the past, to millions who
never heard his name, and forwards in the future to
millions who will never hear it. Though it radiated
but from the holy city, it reached to the remotest
lands, and affected every living race in the Old and
in the New world.” (A description, by the by, which
would not be accepted by all orthodox people, and is
quite inconsistent with the history of the influence of
Christianity as actually spread by the apostles and
first preachers in portions only of the Old world.¥)
¢ Distance in time and distance in place (he goes on)
did not diminish its healing virtue:
‘Though curious to compute,
Archangels failed to cast the mighty sum !

‘Ungrasped by minds create,’ it was a force which
did not vary with any function of the distance. Al
powerful over the thief on the Cross, in contact with
its divine source, it was in succeeding ages equally
powerful over the red Indian in the West and the
wild Arab in the East. Their heavenly Father, by

* St. Paul says, “ Whosoever shall call upon the name
of the Lord shall be saved. How then shall they call on
him in whom they have not believed? And how shall
they believe in him of whom they have not heard? And
how shall they hear without a preacher? And how shall
they preach except they be sent?” (Rom. x. 13—15.)
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some process of mercy which we understand not,
communicated to them its saving power. Emanating
from the middle planet of the system” (in what phi-
losophical or conceivable sense the Earth is the middle
planet of the system, he does not define), “ why may
it not have extended to them all? to all the planetary
races in the past, when ¢ the day of their redemption
had drawn nigh,’ and to planetary races in the future,
when ¢ their fulness of time shall come’?

¢ When stars and suns are dust beneath His throne,
A thousand worlds so bought were bought too dear.’”

Then, after all this magniloquence, he con-
descendingly proposes ¢ to bring his argument
more within the reach of an ordinary understand-
ing.” 'With this view, he makes an illustrative
supposition to the effect, that our globe had
been broken into two at the beginning of the
Christian era, and that its two halves had thence-
forth revolved together; in which case he con-
cludes that “both its fragments would have
shared in the beneficence of the cross” (the
Theologian here again leaving the Philosopher
unthought of, who might else have scrupled to
admit the supposed survival of the human race
through such a catastrophe) ; and he then asks
whether, in like manner, ““all the planets, the
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worlds made by our Saviour himself,* formed
out of the same material element, and basking
under the same beneficent sun, may not be
equal participators in his heavenly gift?”—P.
138, &c.

Now who shall tell us, in the face of these
things, that theological opinions are of no im-
portance ; that the day for scriptural controversy
is quite passed by; that the absurd dogmas of
former generations are dying out, and have only
to be let alone in order to be soon quite forgot-
ten? Would that it were so! But we are far
from such a point of progress as yet. Those
religious dogmas which are the poison of our
common human life and its social affections
among unscientific zealots, are the perpetual
stumbling-stone of science among the wise. Here
is a scientific astronomer, high among the highest
philosophers of our land, and possessing, more-
over, a world-wide celebrity,—one of the eight
selected foreign Associate members of the Na-
tional Institute of France,—who yet writes like
a child, or a submissive servant of church creeds,

~ * Is this Sir D. Brewster's deliberate translation of
T8¢ didvag inbmaev (Heb, i, 2); or of xaumy «lloss (2 Cor.
v. 17, and Gal. vi. 15)?
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in his attempted reconcilement of his religion
with his philosophy. He confesses their appa-
rent repugnance, and few intelligent persons will
think that his proposed adjustment of their
claims redounds much to the credit either of his
theology or of his science.

The truth is, that the realms of scientific
thought and those of the distinctive orthodox
theology, so called, have nothing in common.
Scientific men in general, for fear of open col-
lision with the clergy, have agreed to keep their
theology in abeyance ; and then, without overtly
calling in question the popular orthodoxy, they
quietly pursue the great ideas of Science, and
even imbibe its sublime religious thoughts, with-
out bringing them into conscious juxtaposition
with the theology of their churches. And so
Revelation suffers from their hands one of two
evils. It is either tacitly slighted or more ac-
tively doubted by the bulk of scientific men,
who intuitively feel that there is no common
groundwork of thought between the prevailing
creeds of the churches and the revelations of
science ; while the few who venture to trace any
mutual connections between natural science and
what are currently assumed to be revealed truths,
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present such humiliating disclosures as are here
before us. At the same time that the creeds of
orthodox churches are thus virtually hostile to
the free advance of science, the suppression of
theological opinion and inquiry which the as-
cendancy of those creeds naturally dictates, is
not less ruinous to religious simplicity and sin-
cerity. Great need is there that those who so
hold revealed truth as to present continually
points of contact, and never of collision, with
the truths of scientific investigation, should avow
on the one hand their free and rational theology,
and earnestly trace out on the other hand the
great lessons of natural religion which science
enables them more and more clearly to read.
The separation of the two departments of Reli-
gion and Science is ruinous to both. Science,
stopping short in the discovery of material sub-
stances, forces and laws, through fear of offend-
ing religious prejudices, becomes thereby the
gross materialistic thing which it is often falsely
charged with being in its own nature. And
Religion, turning a deaf ear to the sublime dis-
coveries of science, and keeping jealously aloof -
from contact with the intellectual activity of
scientific thought, can never exert its highest
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inspiration upon the souls of those whose under-
standings are closed in its sacred name.

And why is this separation? Why this jea-
lousy between what is called Religion and what
is called Science? Should they not be as parts
of one and the same pursuit ? the varied breath-
ings of One Great Spirit ? successive tributes of
cumulative truth ?—that truth having reference
in both instances to the Creator’s ways and will
and attributes, and being properly ' religious
when traced through the inductions of science,
whether physical or mental or moral science,—
and properly scientific, in the highest sense,
when it has been caught from divine inspiration,
in advance of man's natural knowledge of him-
self, his duties and his destiny. Are they not
God’s works that the man of science explores,
as truly as it is God’s word that the divine, too
exclusively perhaps, expounds ? Is the language
any more obsolete to our minds, in which the
former are written, than the dead Hebrew and
Greek of the latter, which are translatable,
nevertheless, into living English? Or is their
text more perplexed? Or are their versions
more various? Or their readings more uncer-
tain? Does not the Divine Spirit shine forth
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in both to the intelligent and religious-hearted
reader? Is it not treason to both, to set them
for a moment at variance? Does not the ana-
logy which is traceable between Natural religion
and Revealed, enrich the one and endear the
other from their mutual sources ?

So may the bright heavens ever shine upon
the pages of the Gospel in the view of our free,
comprehensive and blessed faith! So may the
Gospel still shew our hearts a Heavenly Father’s
love in the mighty architecture of those count-
less worlds!

I ought perhaps to say a few words more spe-
cifically in reference to the two books to which
I have adverted.

The book which holds the negative argument
will strike most persons as decidedly the more
clever of the two. It is lively, dashing and
bold—may I venture also to say, one-sided and
sophistical. The reply by Sir David Brewster
is stately, rhetorical often, but heavy, and far
less effective than those who hold essentially his
side of the argument think it might and ought
to have been. Nor is he free from that over-
statement of his case, which most seriously of
all enfeebles such a case as this, where analogy
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is the ground of argument, and the analogy
grows fainter with distance till it is lost in doubt.
His way of speaking of his opponent, moreover,
is such as has been sometimes, but erroneously,
regarded as characteristic of theological contro-
versy alone, and is certainly unworthy of Phi-
losophy. Thus, he speaks of him as “ exhibiting
an amount of knowledge so excessive as occa-
sionally to smother his reason.” He ascribes
his sentiments * only to some morbid condition
of the mental powers, which feeds upon para-
dox and delights in doing violence to sentiments
deeply cherished, and to opinions universally
believed.” He charges his opponent with em-
ploying ¢ dialectics in which a large dose of
banter and ridicule is seasoned with a little con-
diment of science;” and describes his perform-
ance as ‘“‘the most ingenious though shallow
piece of sophistry which we have encountered
in modern times.” And he refers his * theories
and speculations to no better a feeling than a
love of notoriety.” All this is in the worst
taste, if not the worst spirit too.

The opponent of a Plurality of Worlds rests
the strength of his argument upon the discoveries
of geology. It isa strange argument; but thus



64 ORTHODOXY AT ISSUE

he argues:—From the fact now (we may say)
proved and accepted, that the Earth went through
a variety of formations or states of growth, occu-
Pying long ages upon ages, before it became fit
to be the abode of man, he argues (or rather he
endeavours to reconcile the mind to the idea)
that the whole Creation, this one world excepted,
may be a similar waste for ever! He says:
“When Geology tells us that the earth, which has
been the seat of human life for a few thousand years
only, has been the seat of animal life for myriads, it
may be millions, of years, she has a right to offer this
as an answer to any difficulty which Astronomy, or
the readers of astronomical books, may suggest, de-
rived from the consideration that the earth, the seat
of human life, is but one globe, of a few thousand
miles in diameter, among millions of other globes, at
distances millions of times as great.”—P. 194.

To this Sir David Brewster has aptly replied,
that if the comparison between time and space
be allowed, the ratio of time in the habitable
state of the Earth to time in its uninhabitable
state is continually changing, and so vitiating
the analogy to the assumed proportion between
habitable and uninhabitable space. In fact, the
analogy itself suggests the very opposite con-
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clusion: If this Earth was for ages uninhabit-
able, yet in process of gradual preparation for
its present state,—then, if it could be proved
that other planetary bodies are now in its an-
cient geological state, it would be fair to argue
that they are in process of change and growth
towards a habitable state. This is the direct
argument from analogy.

The philosopher on the negative side seems,
indeed, to consider it possible that some of the
planets may contain animal life; but ¢ a pro-
gressive creature, intellectually considered (he
insists) there is not the slightest ground for
believing to exist anywhere else” but on this
earth. (P. 121.)

Then he most wilfully argues that such a
superior being must be not only like man in
faculties, but actually and identically man;—
that ¢ man cannot conceive any moral creature
who is not man” (p. 126), and so forth. Truly
a most wilful restriction of the analogical argu-
ment, which he permits, in the same sentence,
to fill some, at least, of the planets with plants
and animals, without insisting that they must
necessarily be our plants and our animals.

Then he as arbitrarily accepts the nebular

F
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hypothesis for the Solar System, but stoutly
denies it beyond (p. 314).

He calls “the Earth's orbit the Temperate
zone of the Solar System” (p. 300); and ‘the
Earth itself its * domestic hearth” (p. 302) ;—
his very figures of speech suggesting to us that
Almighty Goodness may have formed appro-
priate inhabitants for the Torrid zone of Mer-
cury and the Frigid of Uranus and Neptune (as
for the varied zones of this planet Earth)—if
rather the constitution of the respective planets
themselves may not be the real adjuster and
equalizer of temperature. And in the follow-
ing bold metaphor he would reconcile us to the
idea that this Earth is the sole ultimate purpose
of the whole Creation :

¢ Instead of manufacturing a multitude of worlds
on patterns more or less similar, He (the Creator)
has been employed in one great work, which we
cannot call imperfect, since it includes and suggests
all that we can conceive of perfection. It may be,
that all the other bodies which we can discover in
the universe, shew the greatness of this work, and
are rolled into forms of symmetry and order, into
masses of light and splendour, by the vast whirl which
the original creative energy imparted to the luminous
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element out of which they were formed. The planets
and the stars are the lumps which have flown from
the potter’s wheel of the Great Worker; the shred
coils which in the working sprang from his mighty
lathe; the sparks which darted from his awful anvil
when the Solar System lay incandescent thereon; the
curls of vapour which rose from the great caldron of
creation when its elements were separated. If even
these superfluous portions of the material are marked
with universal traces of regularity and order, this
shews that universal rules are his implements, and
that order is the first and universal Law of the hea-
venly work.”—Pp. 353, 354.

Had this passage been found in any writer
between the days of Pythagoras and Copernicus,
or even if it could be conceived to have pre-
sented itself earlier still to a Hebrew mind, it
would have been deservedly regarded as suggest-
ing a grand poetic thought, and doing homage
at once to the then natural idea of the compa-
rative dignity of our Earth in the Creation, and
to the dimly-perceived reign of order beyond
the Earth. But, produced amid and after the
grand discoveries of size and distance with which
this age of the world has become acquainted,
the idea which it suggests is repudiated at once
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by every smith at his anvil and every potter at
his wheel, as known and felt by them to be
unworthy of their own coarse manual art—how
utterly, how degradingly unworthy of that grand
Economy of Nature by which human artists and
artificers have been hitherto accustomed rever-
entially to take copy! If the views here pro-
pounded be accepted, we must cease at least
henceforth to cite the Economy of Nature as
delighting to produce the greatest results by the
simplest means, and as pursuing a grand and
elevated utility even in the ‘pomp and prodi-
gality” with which it ministers to our sense of
beauty and our faculty of worship! No wonder
that the writer of the reply should, in the severe
spirit of retributory justice, have reproduced the
following as the earlier and worthier thoughts
of William Whewell in his Bridgewater T'rea-

tise »

“The earth, the globular body thus covered with
life, is not the only globe in the universe. There
are circling round our Sun six others, so far as we
can judge, perfectly analogous in their nature; besides
one moon and other bodies analogous to it. No one
can resist the temptation to conjecture that these
globes, some of them much larger than our own, are
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not dead and barren ; that they are, like ours, occupied
with organization, life, intelligence. To conjecture
is all that we can do; yet even by the perception of
such a possibility, our view of the kingdom of Nature
is enlarged and elevated.”—Brewster, p. 247; Bridge-
water Treatise, pp. 269, 270.

And, in a corresponding tone, that Bridge-
water Treatise speaks of the Fixed Stars:

¢ Astronomy teaches us, that the Stars which we
see have no immediate relation to our system. The
obvious supposition is, that they are of the nature
and order of our Sun; the minuteness of their appa-
rent magnitude agrees, on this supposition, with the
enormous and almost inconceivable distances which,
from all the measurements of astronomers, we are led
to attribute to them. If then these are Suns, they
may, like our Sun, have planets revolving round
them; and these may, like our planet, be the seats
of vegetable, animal and rational life; we may thus
have in the universe worlds, no one knows how many,
no one can guess how varied; but, however many,
however varied, they are still but so many provinces
of the same empire, subject to common rules, governed
by a common power.” — Brewster, p. 222; Bridge-
water Treatise, B. iii. Chap. ii. p. 270.

Do we not prefer these first thoughts to the
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second? May we not still rest in this truly
grand and most devout philosophy, as sustained
by the probabilities of analogical argument, rea-
soning cautiously and hypothetically, not mathe-
matically nor dogmatically, from the great facts
of Science ?
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NOTE TO LECTURE III

‘While preparing these Lectures for the press, I
meet with the following estimate of the two books in
question, in an able article in the Christian Remem-
brancer for Jan. 1855, which confirms the estimate
given above. It also painfully illustrates what I
have said of the hollow truce or transparent compro-
mise effected, at Cambridge and elsewhere, between
orthodox Theology and Science; for the reviewer,
with an ingenious affectation of reverence, declines
the solution of the religious difficulty, while ridicul-
ing Brewster for his absurd attempt to solve it.

“In the one volume, a very bulky mass of very
pompous thought, ingenious argument and elaborate
dissertation, is expended in an effort to maintain a
paradox and overthrow a popular belief. In the other,
a highly discursive style of querulous remonstrance
feebly advocates the established conviction,—some-
times by false philosophy, — sometimes by random
theory,—sometimes by not indisputable analogy,—
and not seldom by mere bombast.”—P. 53.

Of Whewell’s book the reviewer further says:
¢ Like all his other works, it evidences very great
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faculties of mind, very comprehensive capacity of in-
tellect, very extensive acquaintance with every branch
of physical science; moreover, very clumsy and dis-
orderly notions of logic, and a marvellous inelegance
in the use of English.”—P. 60.

Of Brewster’s he speaks as follows:

“He takes up the cudgels against our Essayist,
with a spirit worthy of better logic than he knows
how to wield. The side he supports is the one we
would advocate ; but we blush for the forced analogies,
the unsound argument, the daring speculation, the
inflated diction, by which it is supported.”—P. 78.

“We take leave of Sir D. Brewster’s work, with
a very acute feeling of disappointment. We are sorry
to find so very famous a man condescend to employ
rhodomontade and bad reasoning on so interesting a
theme. We are the more sorry, because we feel that
such an answer to so able (though we trust we have
" shewn not immaculate) a work as his opponent’s,
cannot but weaken the cause which we ourselves
incline to support. To Sir David, an advocate of the
Plurality of Worlds may well exclaim, ‘Save me
from my friends!” Would that the author of the
Essay had been writing on the opposite side!’—
P. 80.



LECTURE IV.

SCIENTIFIC ANALOGIES AND THE CHRIS-
TIAN HOPE;
o,
OTHER WORLDS AND ANOTHER LIFE.

THE great religious impression produced on
our minds by Scientifie Astronomy, is that of
the Immensity of Creation and the Infinite Per-
fections of the Creator. Under its serene guid-
ance, the world in which we dwell takes its
place as a part, and in some respects a subor-
dinate part, of a system amid systems of worlds;
and from the known sizes and distances of ob-
jects upon the earth (some of which, indeed,
almost fill the practical limits of our clear per-
ception of distance or of size), we are taught to
imagine, or at least to speak of, sizes and dis-
tances thousands and millions of times greater ;
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and then, again, we are required to multiply
the whole Solar System itself by an indefinite
number, till millions more or millions less can
make no real difference to our overloaded ima-
gination : '
“ The unsteady eye,

Restless and dazzled, wanders unconfined

O’er all this field of glories ;—spacious field,

And worthy of the Master,—Him whose hand

‘With hieroglyphics elder than of Nile

Inscribed the mystic tablet, hung on high

To public gaze, and said: Adore, O Man,

The finger of thy God !” ’

Yet, however unable our minds may be to
realize the facts and their suggestions, it is
impossible for us to retreat from these dimly
sublime conclusions, because we have reached
them through steps of reasoning and calculation
which, in their earlier stages, are clear and defi-
nite enough, and which have only become less
clear and definite as their results have gradually
outgrown our power of grasping more. Thus
Reason itself baffles Imagination; and lowly
Worship alone can express the mixed know-
ledge and emotion of the soul in the midst of
this discovered Universe. In the presence of
such wonderful works, and of the mysterious
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Being whose power, intelligence and goodness
they proclaim, what indeed is Man, that the
Lord of all those worlds is mindful of him;
and the son of man, that He visiteth him with
choicest blessings, making him little lower than
the angels! In the presence of such a Universe,
not only Man himself, his works and his inte-
rests, range themselves in due subordination and
proportion in his own thoughts; but his reli-
gious ideas respecting Nature, Providence and
Divine Revelation, all chasten themselves into
order and harmony. He must cease to ascribe
to the Divine Author of this wonderful Uni-
verse, any merely partial or local modes of ope-
ration, such as he mightreverently have believed
in while its majestic Laws were unknown to
. him., This Plurality of Worlds,- while it recti-
fies all our paltry views of physical Philosophy,
irresistibly bids us also expand and elevate our
theories of Morals and Theology into harmony
with that Universe of probable or possible in-
telligences. Natural Religion, thus dignified
by the spirit of Science, forbids any low and
narrow views of Christianity to seek acceptance
thenceforth in her presence.

And while Astronomy, with its wonder-work-
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ing Telescope, has thus enlarged our views of
Creation beyond our power of clear and definite
conception, the Microscope has carried out a
similar process in the opposite direction, shew-
ing us an extreme of minuteness not only beyond
our natural power of vision, but again beyond
our faculty of thought fully to realize, and
manifesting the same perfection of structure
and organization in the minutest forms which is
visible in the largest. And we find it equally
impossible to shew, or even to imagine, a limit
at either end of the series, beyond which Crea-
tion may not extend farther, or within which
its operations may not be still more minute,
than we have yet discovered or imagined.

Such mystery is in the Divine works! We
ourselves, a part of those works, to whom the
Creator hath given a spirit of understanding
which can discern His operations in them, are
soon perplexed and left behind in our attempt
to follow them on either hand, in the direction
of large or of small, beyond our daily common
experiences. But the limits of great and small,
it is evident, are in our faculty and our expe-
rience, not in God’s creation. 'We are involun-
tarily making Him like ourselves, when we begin
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to wonder how His creative power can reach
wider and wider still, as our telescopes reach
farther and farther yet without coming to the
crystal bounds of space, or how it can contract
itself to yet more and more minute organiza-
tions still, defying the research of our most
improved microscopes. This is but our human
point of view; for there is, in truth,
“To Him no high, no low ; no great, no small;
He fills, He bounds, connects and equals all!”

In the discovered Plurality of Worlds, we
trace the most instructive analogies prevailing
through the remotest parts of the universe, and
identifying all its worlds as subject to the same
grand laws of One Sovereign Mind; while we
also trace such diversities of condition resulting,
as to impress us with the profoundest sense of
the infinite diversity of orders of being which
the Creator has, in His works best known to us,
and must in those less known be conceived to
have, endowed with varied life, intelligence and
happiness.

In the two planets nearest to our own, the
scientific astronomer finds reason to think that
all the physical circumstances which are here
connected with life and well-being, are so nearly
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repeated as to warrant his belief that creatures
not much unlike ourselves and the other living
tenants of this Earth, may also inhabit them.
The amount of light and heat received is not so
much greater or less as to defy the thought of
adaptation in the creatures themselves, when we
bear in mind the adaptations of life to climate
between our own Equator and Poles. Even
the duration of day and night is almost identical
with ours. Atmospheres are seen to surround
the planets in question. The action of gravita-
tion is not materially different in amount from
what we ourselves experience. And the condi-
tions which cause our seasons are repeated almost
identically in one instance at any rate.* The

* Venus, compared with the Earth, receives 21 times
more light and heat upon an equal surface; Mars receives
somewhat less than one-half. '

The revolution of Venus on her axis is computed at
something less than 23} hours; that of Mars iz fully
ascertained to be something more than 241,

The action of gravitation on the surface of Venus is
almost identical with that experienced on the Earth; on
the surface of Mars it is less by one-half.

The inclination of the axis of Mars is 28 deg. 27 min.
(that of the Earth being 23} deg.); that of Venus is not
yet ascertained.
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astronomer ventures to believe it possible that
man himself might live there, and that he would
find less difference in the physical circumstances
surrounding him, if he could be transferred to
that part of another planet which most nearly
resembles his own country here, than he often
does in passing from one extreme of climate to
another on this world of Earth. He ventures
to think it probable that such planets may even
be inhabited by beings organized much like
ourselves.

But when he passes on in thought to the
planets more remote in place from our Earth,
and differing more and more widely in these the
ordinary conditions of life as known to us; when
he finds one of them so much nearer to the Sun
that he can hardly avoid believing it intensely
hotter,* whatever modifying effect he may rea-
sonably reserve for a particular constitution of
the body of the planet, or for the special atmo-
sphere surrounding it ; and when he finds others,
more and more remote from the Sun, whose
share of heat can seem but small comparatively,*

* Mercury being three times nearer to the Sun (in
round numbers), receives nine times as much light and
heat on a given surface as we do; Jupiter, on the other
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‘however modified it may reasonably be supposed
to be by the nature of the material composing
such planets, and also by that of their respective
atmospheres, and whose diminished share of
light is evidently compensated to a small degree,
but in no sense equalized, by their attendant
moons; when he also finds reason to conclude
that these remoter planets are composed of mate-
rials very much lighter than the substance of
the Earth (the specific gravity of Jupiter, for
instance, being compared to that of the heavier
kinds of wood, Saturn to lighter wood, and
Uranus and Neptune being apparently about
the weight of water) ;—his ideas of the inhabit-
ants that might be suitable for these planets
respectively, must be greatly modified and more
- and more vague continually. Here, while the
grand analogy is unbroken, inasmuch as gravi-
tation, light and heat act by universal laws, the
intensity varying in a known ratio to distance;
that varied distance itself changes the result so
greatly, as to forbid us to adhere too closely to
the definite forms of life with which we are

hand, receives only the sith part, Saturn g, Uranus 3;, and
Neptune ;i;, being respectively at 5, 9, 18 and 28 times
our distance from the Sun.
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familiar on this Earth, in our reverent attempt
to people those distant orbs. But then the dif-
ferences of circumstance, and corresponding dif-
ferences of organization, under which we see
the life-giving agency of the Creator manifested
on this Earth, are sufficiently wide, surely, to
suggest to the scientific imagination wider diver-
sities of formation still, corresponding to yet
wider differences of circumstances. Surely we
do not doubt the possibility of countless other
forms of life, besides those with which we are
actually acquainted! Who that had never seen
a fish, would easily conceive that living creatures
could exist and breathe immersed in water?
Who that had never seen a bird or a winged
insect, could readily conceive how creatures
might be formed capable of passing through the
thin air without touching the ground? And
when we trace the infinite diversities of living
creatures that inhabit this globe, endlessly vary-
ing with climate and locality, but everywhere
adapted to the position assigned them in the
great Economy of Nature, the profoundest as
well as the most religious reflection that suggests
itself surely is this,—that the Creator has forms
of life suitable to every imaginable difference of
G
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condition. Our Earth itself not only exhibits
such varieties through land and sea and air, from
the Torrid zone to the Frozen poles; but also,
in the fossil remains of extinct species, preserves
the types of creatures suitable to an earlier pe-
riod of our own planet, before it became fit for
human occupation. And if the scientific natu-
ralist admiringly traces all these endless varieties
of creatures to a few archetypal forms, evincing
the severe simplicity of Nature’s plan, he should
beware of so unscientific an assumption as that
of believing that there can be no other types of
life in other worlds, besides those which he sees
in this. Rather should these seen varieties sug-
gest to him the largest general faith in Creative
skill and goodness, and assist him vaguely to
imagine that, however different the physical cir-
cumstances of other planetary bodies may be
from those which prevail in this globe, there
may be other orders of creatures, living and
rejoicing, and with intelligent beings at their
head, all equally appropriate in their physical
structure to the different physical circumstances
of the worlds in which they respectively live.
And Man himself, the lord of all below,—
how various both in physical and spiritual con-
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stitution, circumstances and developement, is
he! Not another creature in this world is found
existing under such various circumstances of
climate and other physical influences, or exhi-
biting such varieties of bodily and mental cha-
racter, as Man. If one human race, presiding
over this planet, is thus diversified in the exter-
.nal forms of Papuan, Negro, Hottentot, Red
Indian, Asiatic and European,—and in its men-
tal developements from the hunter in the wilds
to the civilized worker and thinker, from the
savage idolater to the philosophical Christian,—
need we doubt the possibility of other orders of
being, analogous in position, yet for that reason
diverse in formation from ourselves (though
we know not how formed), to whom the supre-
macy may have been respectively assigned in
every other habitable world that God hath
made ?

Such are among the suggestions of the great
argument from Analogy, implying endless diver-
sities of operation on the part of the One God,
who is in all and through all and above us all.
It shews us, actually existing, so much that is
wonderful, majestic and benevolent, as to ena-
ble us to believe that whatever else is required
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throughout the universe, of wise and wonderful
and benevolent, is everywhere done.

There is a most weighty and most interesting
topic of religious belief and religious affection,
which more particularly connects itself with
these speculations on the Plurality of Worlds.

Involuntarily and rightly, the thought of the
FuturE LirE seeks to find for itself a resting-
place among those dimly discovered worlds, as

¢ Perhaps our future home, from whence the Soul,
Revolving periods past, may oft look back
‘With recollected tenderness on all
The various busy scenes she left below,
Its deep-laid projects and its strange events,
As on some fond and doting tale that soothed
Her infant hours.”

Does our Astro-theology point out the pro-
bable, or possible, locality of the future life of
man? Or (short of this) does it help to sup-
port or define, in any way, that natural hope
and Christian belief?

The true science of the heavenly bodies has
long since dispossessed the popular Heaven and
Hell of their prescriptive seats above the blue
sky and below the dark earth. Our antipodes
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(as everybody knows) dwell, like ourselves, upon
the opposite surface of the round earth, where
the old Greeks, in ignorance of its globular
form, placed their Tartarus and Elysian fields.
Within the earth, the Geologist cannot find fit
space even for the Roman Catholic Limbo, or
Purgatory. And the Heaven of ancient Jewish
and Gentile belief above the blue firmament,
has dissolved into space occupied, at intervals,
by suns and systems of worlds. Has Science,
then, while thus disproving these definite false
beliefs of former ages, given a definite true one
in their place? Has it shewn us wkere, or Aow,
or when that Future Life is?

It has not. It has not told us definitely,
what is or will be. But indefinitely, what may
be, in hundreds and thousands of ways at the
Sovereign Will, it has told us and proved to us.
It has disclosed orderly worlds so numerous and
80 vast, reasonably believed to be inhabited or
habitable, as to make it an absurdity for any
philosophical believer in human immortality to
ask doubtingly, Where the future life of man
can be? Canbe? If thatis the question,—it
can be kere, if God hath so willed. A spiritual
life may be well conceived of as tenanting the
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self-same abodes in which it erewhile dwelt in
the flesh, now unseen by us who remain, though
taking earnest and loving interest in us. And
here, in the very scenes of its fleshly dwelling,
the spirit may be reaping the blessedness or the
woe of its previous actions and character, with
sharpened perception of the one unalloyed by
earth’s trials, and of the other no longer dis-
guised by outward indulgence. Can be? It
can be in any planet in the Solar System, if God
hath so willed ;—in one of those nearest and
most like the earth in their physical circum-
stances, if it hath pleased God to ordain that,
in the life to come, we shall be reinvested with
bodily limbs and senses closely resembling our
present lot ;—or it can be in any of those least
like our own, if it please God to invest our
souls with proportionately different organism
(we know not how different, nor what it should
be like), adapted to we know not how different
physical circumstances! The question of Can
be, is answered from planet to planet through
our system: Here, here! There, there! if but
the Sovereign Will commands. And then, from
star to star along the boundless heavens, if
the restless soul would travel farther in search
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of its possible future, the vaguer answer is still
harmoniously echoed further and further back
from boundless space: Where can it not be?
Where can it not, if the Almighty Father give
the word?

But, if the question be, Where is the future
life of man? or, Where will it be?* religious
Philosophy is not ashamed to say, I know not,
nor need I know, since it is, or it will be where
the good God chooseth.

Certain difficulties, supposed to be derived
from the New Testament Scriptures (but not,
I believe, properly chargeable upon them), are
commonly felt, indeed, by religious persons both
in conceiving the general doctrine of a Future
Life, and in connecting it specifically with these
scientific views of the starry worlds.

¢ The resurrection of the body” is one of the
articles of the creed of the Church of England :
“I believe in the resurrection of the body and
the life everlasting.” Now, to many minds, this

* The question between s and will be, that is between
immediate and deferred restoration to life, is a question of
consciousness and mental philosophy, rather than of Scrip-
ture or Astronomy. The latter can only repeat, that
unnumbered worlds exist.
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juxtaposition of terms seems little better than a
direct contradiction. The bodily life which we
now live is, through the divinely-appointed laws
of its natural constitution, temporary only ; and
a life everlasting seems necessarily to imply a -
very different state from this bodily one. And
how, again, can the astronomer imagine bodily
transference from this earth to another planet
or another system ?

If we ask those who recite this creed, what
they understand by believing in the resurrection
of the body, they will generally declare that
they believe the identical body which has died
will be raised again by the power of God and
made immortal, like Christ’s glorified body in
which he rose from the dead. They think this
is the doctrine of Scripture; and they try to
believe it, without asking whether it is credible
or not. But Philosophy puts in a serious doubt,
and cautions us not too rashly to ascribe to
Christianity a doctrine which may prove to be
not true, It asks us how it is possible that the
same mortal body which has died and been de-
composed and scattered, it may be, to the winds,
or which (even in the most common case, of
Christian burial) has entered into new material
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combinations, forming in part the substance of
plants and then of animals, and thus partly en-
tering, no doubt, into other human bodies, can
be reconstructed of the very same particles which
belonged to it before death. Reverently we
feel, that Deity itself cannot do inconsistencies.
Devoutly we believe, that the Author of the
Laws of Nature respects His own enactments.
Chemistry declares, in the name of those Divine
Laws, that the thing under consideration is im-
possible. Chemistry tells us, that even during
the course of a few years of life, every particle
that forms our body is changed and replaced by
others. How needless, then, to assert a bodily
identity after death, which is lost even during
life! Not Divine power can be believed to
effect things divinely constituted inconsistent.
The particles which have belonged to a certain
human body at death, ‘and which have since
gone into the composition of various plants,
animals and other human bodies, cannot be col-
lected together, identically the same particles in
each instance, to form the substance of two or
three different bodies in the resurrection. Seri-
ously to maintain such a doctrine is only to
bring religion into contempt. No philosophical
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mind can believe in the re-union of identically
the same bodily particles which form the body
before death, at a future resurrection of that
body to eternal life. And in the name of Phi-
losophy we must hope that Revealed Religion
is not responsible for any such doctrine.

Why, indeed, we may well ask, should the
Church make it an article of faith? It is no-
where so declared in Scripture. I say, distinctly
and very deliberately, I do not find this doc-
trine of the Resurrection of the Body to be a
scriptural doctrine at all.

It is indeed a scriptural fact, quite beyond
all doubt, that Jesus Christ, having died, rose
again, without having seen corruption, the same
bodily man that he died. But that the human
body of Christ lives eternally in a heavenly state
may well be doubted; and (which is the real
point to be noticed) the case of his resurrection
from the dead is miraculous and exceptional,
and bears no analogy of manner or form to ours.
He ¢ saw not corruption ;"—we do. His mortal
body rose to human life again the third day j—
ours do not. Therefore, the fact of Christ’s
special resurrection from the dead in the same
body in which he died, is far indeed from bear-
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ing out the inference that we too shall rise from
the dead in the identical bodies in which we die.
The comparison does not hold good in any
essential point. The one case is no true pre-
cedent for the other. Nor is any such over-
strained analogy necessary for the Christian faith
in Immortality. Identity of soul is all that the
doctrine of the future life requires; and the
soul sees no corruption in the body’s mortality.

St. Paul is indeed thought to favour this doc-
trine when, in that well-known chapter of his
first Epistle to the Corinthians which forms part
of the Burial Service, he deals with the objec-
tions of those who, doubting or denying a future
life, asked tauntingly, ¢ How are the dead raised
up, and with wkat body do they come ?” Now
a careful reader of that chapter will, I think,
soon perceive that Paul does not attempt to
give a categorical and dogmatic answer to the
question, With what body do they come? He
only says in effect: God will give a body as He
pleaseth; and man may be satisfied to rely upon
the power of Him who has promised that the
dead shall live.

In illustration of the reasonableness of this
trust, he refers the doubter to one of the com-
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monest phenomena of nature,—the growth of
the corn which he sows in his field,—to shew
him the absurdity of his sceptical how. He
cannot tell how that corn grows; yet he believes
it does, for he sees it. If he saw the ‘ bare
grain” for the first time, without ever having
seen the plant, he could not possibly tell with
what body it would come up. He could not
possibly anticipate *first the blade, then the
stalk, then the ear, and then the full corn in
the ear.” But God giveth it a body, as it hath
pleased Him. Here is a genuine and deep mys-
tery in one of the commonest occurrences of
nature. Then, again, every seed has its own
body. Each different kind produces a different
kind of plant. Who could anticipate, from
looking at the different seeds, the different
plants that will grow from them ? From strange
seeds imported from a distant country, who can
conjecture the new varieties of stem and leaf
and flower? Or what can all our Physiology
and Chemistry even yet say about the processes
of vegetable life and developement? Absolutely
nothing, as to Aow that body is given to the
plant in which it rises to light and beauty before
God and man. ‘ So,” says Paul, ““is also the
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resurrection of the dead,”—equally inexplicable,
but equally certain. God will give a body there.
The seed of mortality will. become an immortal
growth. We know not how, but we know that
God hath boundless power and endless diversi-
ties of operation.

Guided by his rich imagination and fervid
feeling, the apostle finds further illustrations,
popular rather than scientific in form, and yet
in their spirit perfectly scientific and profoundly
philosophical, when he turns his glance to the
heavenly bodies. To him those bright orbs
shone with the poetry of true devotion. ¢ There
are bodies celestial,” he says, ‘and bodies ter-
restrial ; but the glory of the celestial is one,
and the glory of the terrestrial is another. There
is one glory of the sun, and another glory of the
moon, and another glory of the stars; even one
star differeth from another star in glory. So
also is the resurrection of the dead,”—the dif-
ference as striking, and equally appropriate the
change,—*“from corruption to incorruption, from
dishonour to glory, from weakness to power,
from an animal body to a spiritual body.” And
with this most expressive figure, amounting to
averbal contradiction deliberately and purposely
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committed,—the ‘spiritual body,”—he com-
pletes the climax of his thought and feeling, at
once rebuking the poor materialistic doubt and
instilling a spiritual faith.

Do we not feel, in our own consciousness,
that the future life to which it is at once the
deepest necessity and the proudest privilege of
our nature to cling, is the life of the Soul? It
is not for our fleshly limbs and senses that we
crave immortality ; but for our powers of thought
and affection, with whatever body they may be
endowed, or whether with a body (properly
speaking) or not. Even in this life it is often
proved to us, by experiences at once sad and
holy, that the bodily limbs or organs, with their
specific infirmities or defects, are not the con-
scious Man himself; for in the sad loss of one
or more, not affecting the vital functions, his
conscious self remains. Even in this life it is
often proved that the bodily senses which we
possess are mnot, in their precise number,—no
more, no fewer,—required in order to constitute
a human being with spiritual faculties ready for
developement ; when in the deprivation of one
or other of these precious inlets of knowledge
and impression, the thinking and feeling soul
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may still be developed, though with more diffi-
culty to the sufferer, pleading for most special
care and help on the part of others. Thus its
present being is not absolutely dependent upon
each and all the usual limbs, organs and senses
of the human frame. Who then shall tell us
what different, what more numerous, what more
perfect inlets to knowledge and goodness may
be given to man when made immortal, or which
of his earlier implements of knowledge and action
may be superseded ?

These things it is not given to us either to
know or to conceive in actual detail, while in
our present state. A child cannot imagine the
faculties, wants, feelings, passions, aspirations
of manhood ; nor may the mortal imagine those
of his immortal state. We can only gain that
large faith in the infinite resources of Divine
power, wisdom and love, which makes the more
minute answer quite unnecessary for our peace-
ful and sublime trust.

This faith, then, we cultivate and sustain,
when in the spirit of Christianity we study the
exalted science of the star-lit heavens. In this
way only, and only to this extent,—but assur-
edly to this important extent and in this most
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effectual manner,—does the scientific idea of
other Worlds sustain and inspire with philoso-
phic argument the Christian promise of a Life
to come. And the philosophical thought, like
the Christian promise, lights us back wiser and
happier to the home scenes of present duty,
trial and love, to leave upon them the inspiration
of great thoughts and immortal affections.

“For soon the soul, unused to stretch her powers
In flight so daring, drops her weary wing,
And seeks again the known accustomed spot,
Drest up with sun and shade, and lawns and streams,
A mansion fair and spacious for its guest,
And full replete with wonders. Let us here,
Content and grateful, wait the appointed time
And ripen for the skies. The hour will come
‘When all these splendours bursting on our sight
Shall stand unveiled, and to our ravished sense
Unlock the glories of the world unknown.”

BagBauLp.

C. Green, Printer, Hackney.
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THE reception of the First Volume (on the Old
Testament), which was published at the end of 1853,
has been highly gratifying to the Author; who, in
now announcing his Second Volume as nearly ready
for issue, has the pleasurc of citing the following
testimonies in favour of his First,—some of which are
as generous in their approval of his aim and spirit
while greatly differing from the critical results brought
out in its execution, as others are cordial in their sym-
pathy with both the design and its fulfilment. It
will be seen that they proceed from the literary and
theological organs of the most opposite parties.
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LITERARY GAZETTE, Dec. 24, 1853.

¢ Although there are various points in this volume from which
we withhold our assent, we commend it to the perusal of thought-
ful and inquiring minds. The design of the author is to shew
the spirit in which the sacred Scriptures ought to be read and
interpreted, received and defended. He seeks to promote an
intelligent and free-minded, instead of a blind and traditional,
belief in the records of Divine Revelation. Between the letter-
worship of too many ¢ bibliolaters’ and extreme rationalism, he
attempts to indicate ¢ a middle ground, on which rational Chris-
tianity may take its stand, implying the divine origin of Juda-
ism.’ Of the tenets and statements of recent critics and objectors,
and of the defences and apologies of believers in inspiration,
he gives a fair and candid representation. There is no doubt
that many theological writers have, by their hostility to natural
science, and by their disregard of the principles of natural reason
and conscience, given room for attacks on all supernatural reve-
lation. In the acknowledgment and statement of these errors,
good service is done to the cause of true philosophy and religion.
«...The analysis of the several books of the Old Testament is
ably and eloquently written. A second volume will treat of the
Apocrypha and the books of the New Testament,”

WESTMINSTER REVIEW, Jan. 1854.

“ Mr. Higginson's ¢ Spirit of the Bible’ is an attempt to shape
the scientific ‘ Introduction to the Old Testament’ into a form
suitable for training, especially in the young, the devout senti-
ments and convictions, Notwithstanding a modest disclaimer
of all learned pretension, a great deal of useful information,
critical and historical, is given. In fact, the ¢letter’ of the Bible'
is more fully, as well as more successfully, treated than the
¢ spirit;’ and the reader's debt to the volume will be greater on
the score of knowledge than of religious impression. The
author’s theological tendency is rationalistic, without however
relinquishing the supernatural doctrine of the Hebrew dispen-
sation. Freely surrendering whatever is repugnant to science
or to the moral sense, he holds to the residue as of divine
authority, and presumes the truth of the miraculous records till
some falsehood can be established against them.”

CHRISTIAN REFORMER, Feb. 1854.

“No thinking person can read the Scriptures without re-
marking that, notwithstanding the commentaries with which
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they have been encumbered, they have not received from
the learned the critical explanation which is so usefal in the
case of other ancient authors, and he natarally suspects that
much knowledge respecting the books of the Bible has been
wilfully kept back. Some of this information Mr. Higginson
here puts before us; and he adds the weight of his character
as a Christian minister at the head of a highly respectable con-
gregation, to prove his belief that such knowledge, instead of
helping scoffers and enemies, will serve the best interests of
religion. It is for this frankness and boldness that we feel
particularly grateful. In his first chapter, he sets in distinct
opposition to the prevalent bibliolatry the rational and enlight-
ened respect which he desires to secure for the Bible.

“ Mr. Higginson does not shrink from discussing the history
of Abraham’s readiness to sacrifice his son, which is certainly
one of the chief difficulties with thoughtful believers in the
Bible, who refuse to make any allowance for the ignorance of
an early age or for Jewish prejudices. Abraham’s conduct has
been praised in all ages, by Jewish historians, by the apostles
Paul and James, and is still praised by Christians, though cer-
tainly not without many misgivings. The difficulty is not less-
ened by supposing that there may be errors in so old a narrative.
Even if we thought that it was altogether a feigned story, the
praise which Abraham has received for being willing to put his
son to death is certainly real. He believed that he had a com-
mand from heaven. Mr. Higginson meets the difficulties of
the case with a frankness which does him honour.

“On the prophetic office, and on the schools of the prophets,
our author writes with equal freedom and acuteness.”

INQUIRER, Feb. 25, 1854.

““ We hope that this book may be widely read. It contains
a great deal of critical information on the Old Testament in a
popular form; and we venture to say, that no authors who are
so much read are so little understood as the Hebrew prophets.”

CHRISTIAN SpEcTATOR, May, 1854.

“ The object of this work is to catch np and exhibit the scope
and religious bearing of the books of the Old Testament. Though
written in & popular style, it contains the result of copious and
varied reading and careful thought. Mr. Higginson believes
the books of the Bible to be simply and only the records of a
Divine revelation. As such he treats them throughout this
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work.. . .. The results are certainly not in accordance with our
own views.. . ..Notwithstanding this, Mr. Higginson’s work is
of value, and much may be learnt from it by most readers. It
is written in a remarkably clear, chaste and forcible style, and

tains many p ges of unusual eloquence and power. As
a partially polemical work, its spirit is thoroughly candid and
courteous.”

ProspEoTIVE REVIEW, May, 1864,

“ The volume before us is no unfavourable example of what
this abbreviating spirit can effect; for it is, in fact, a very well-
filled and well-written compendium of information on that great
subject—the Bible—to which it relates., The author’s leading
design clearly forbade the attempt to indulge at length in the
statement or discussion of the minute details of controversy
which so plentifully present themselves to the critical student

- of the Old Testament. The work. is essentially popular in its
aim, as the title and the declaration of the preface inform us;
and we certainly think that, within the moderate compass of a
single volume, it presents us with a valuable epitome, which
may be read with interest and profit by any intelligent person.

“ The want of such a book as this, spoken of by Mr. H. (p. 3),
is one which we know has been experienced. For a large and
important class of readers, it will be very satisfactorily supplied
by the present volume.

“With a free use of intelligent and rational, not to say ra-
tionalistic, criticism, he is yet essentially conservative, and we
need hardly add reverential, in his discussion of the different
points that come before him. The work endeavours to unite a
spirit of bold and candid inquiry with a decided adherence to
the supernatural explanation of the origin and history of the
Hebrew monotheism.

“ He has imparted a freshness and an interest to some old
subjects, which are often wanting in works of this kind.”

(AMERICAN) CHRISTIAN EXaMINER, May, 1854.

“ Had this excellent book come to our hands before we had
written and printed the article on the Popular Use of the Bible
which opens this number of our journal, we should certainly
have availed ourselves of its help in the expression of some of
the views there set forth, Mr. Higginson's work bears the
appropriate motto, ¢ The Letter killeth, the Spirit maketh alive.’
As this volume is exclusively concerned with the Old Testa-
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ment, we suppose the author intends to follow it with another
devoted to the New Testament. He has undertaken a most
serious and exacting task, in which any measure of success is
deserving of respectful and grateful commendation. There are
two very distinct standards by which even an accomplished
biblical scholar may put the contents of the Bible to the test of
criticism : first, the standard supplied by his own intellectual
and spiritual judgment, his taste, discernment and philosophical
theories, his sense of the probabilities and fitnesses of things,
and his appreciation of one or another sort of evidence; second,
the standard which accepts certain external, historical, tradi-
tionary arguments as to some extent substitutes for personal
investigation, and as having assured to themselves by the allow-
ance of others, an authority which careful inquiry at this late
day, and under many disadvantages, cannot fully authenticate.
The rule of wisdom doubtless is to adopt both standards, or to
interchange their application according as we are dealing with
distinet issues in the which one or the other of them is a more
appropriate test. But both of these standards are felt by us all
to require great caution in their application, nor in fact can they
always be distinguished ; for intelligence and culture, accord-
ing to the degree in which they are possessed, will make the
subjective standard more or less objective, and the objective
standard more or less subjective, to different persons. We think
that Mr. Higginson has fairly appreciated and has skilfully
availed himself of both these standards of criticism in the book
before us. In some very valuable preliminary pages, he pre-
sents, in a form suited to persons of average intelligence, such
suggestions as are most worthy of being heeded by one who
seeks to discern the spirit of the Bible. Without a cumbrous
array of learning, he states the essential conditions which
require and enable us to discern bétween the form and inci-
dental accompaniments through which the records of revelation
have come to us, and the substantial facts of that revelation.
While we might incline to differ with Mr. Higginson as to the
soundness of some two or three of his leading principles, and
should certainly dissent from him widely in the application
which he makes of them in some particular cases, we cannot
withhold the expression of very high praise to him for a work
that we believe would relieve and instruct the minds of vast
numbers who read the Bible under a painful sense of its per-
plexities.

‘ He has brought together much valuable information relating
to the constituent portions of the Old Testament; he writes in
a cautious and most reverential spirit; he advances a positive
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belief in the inspiration of Moses, and in the reality of a reve-
lation made by God through him ; and his aim throughout is
not to undermine or discredit, but to assure, to build up and
reinvigorate the faith of those to whom the Bible is the most
precious of all books. When we consider how easy it is to fail
wholly in the carrying out of such a design as Mr. Higginson
proposed to himself,—but one element in which was to discri-
minate between the divine and the human in the contents of
one and the same volume,—we are impressed with & high sense
of the value of his Jabours. He has shewn great good judgment
in not opening some questions which, though they most impor-
tunately invite debate, would have required his whole volume
for their discussion. His remarks upon the substantially Mosaic
origin of the Pentateuch, upon the spirit of Judaism, upon the
poetry of the nation, and upon the moral of Jewish history,
shew the action of a sound mind and of a clear discernment.”

THE CLERICAL JOURNAL, AND CHURCH AND URIVERBITY
CHRONICLE, May 8, 1854.

¢ He writes in areligious and earnest tone ; and although his
views differ as widely as possible from those of the Church of
England, he is seldom irreverent in his manner of advancing
them; nor is he captious or uncharitable towards any class of
believers.

“We shall gain (from this book) a glimpse of a school of
religious thought and opinion of which, though important and
influential, we in general possess but little knowledge.

“His tone and feeling are ‘defensive; and the eye of his
polemic seems not to be directed towards our Church, or towards
any body that holds high views of the inspiration of Scripture,
but towards those who reject it intirely.”

NoxooN¥orMIsT, June 21, 1854.

“ A very capital idea is expressed in the purpose and plan of
this work, and great ability and tonsiderable learning are dis-
played in its execution. A similar took, founded on as tho-
rough study of the Bible as this, and written as forcibly and
agreeably, but directed by sounder principles of criticism and
interpretation, would be a welcome publication to the class of
readers described by the author as ‘thoughtful and intelligent,
but not learned.” But this book is written from a standpoint
we believe to be untenable, and in a spirit which would justify
us in describing it as a piece of ¢ sweeping rationalism,’ in our
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sense of the words,—although the author seems to apply such
words only to those who ¢ presume to deny the possibility of a
supernatural revelation.’'

“The aim of the work is ‘to shew the spirit in which the
Scriptures require to be read and interpreted, received and de-
fended; and ¢ to indicate the ground on which rational Chris-
tianity may firmly take its stand, implying the Divine origin of
Judaism.” The author thinks there is less novelty in his ideas
than in their publication ; he calls them ¢ parts of the unwritten
faith of common sense.’ Sincerity, maturity, earnestness, we
will not deny him, in their promulgation.

¢ The literary and moral beauty, the social and religious
truth of the Old Testament as a whole, receive ample justice in
the analysis of the several books. These analyses are admi-
rably clear, full, intelligent and suggestive, if we only accept
the author's standpoint, Though we could not offer this book
to any one ignorant of the scholarship of the subjects it em-
braces, yet thoughtful, well-informed persons, thoagh differing
wholly from the writer's characteristic views, might find valu-
able helps in it to the comprehension of particular books, to
the interpretation of some difficult and obscure passages, and
to a moral use of the ancient Scriptures generally.” .

THE TEACHERS’ JOURNAL OF SUNDAY-SCHOOL EDUCATION,
August, 1854.

“ The only pity is when, from preconceived notions about the
sacred nature of any person or any writing, we are inclined to
torture language, in order to bring out of it what was not first
expressed by it, or what is still worse, to look with complacency
upon deeds and words, because they are found in so-called
sacred authors, which we should condemn anywhere else. From
such an error, so common and detrimental among Protestants
who regard all the writings of the Jews to be equally inspired,
we know no book so well calculated as the one before us to free
the mind, and at the same time to leave on it a justly favourable
impression respecting the value even of their least inspiring
passages. We could only have wished that the work had been
long ago not only written, but placed in the hands of all our
intelligent artizans, before their minds had been poisoned by
works which have exposed too clearly, but in a one-sided spirit,
the monstrous notion that every part of the Bible expressed
equally to us the truth, the whole truth, and nothing but the
truth, Men have had thus to unlearn what as children they
took upon trust, and from finding the Bible to contain much
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that was revolting to morality and piety, they have, agreeably to
the oft-repeated delusion, ¢ You must take all or none,’ thrown
aside the volume with a natural aversion,

“ This work has long been wanted. We have hitherto been
obliged to resort-to the Germans for anything at all satisfactory
regarding the Jewish literatare. Herder has been a favourite.
His work on Hebrew poetry has been well translated. His view
of the creation is most poetical.....But this, though beautiful
in itself, and probably a source of experience whence the writer
drew his picture of creation, is satisfactory to no critic as a
version of Genesis. The point of view taken by Mr. Higginson,
in this case as in most others, we prefer.....

“It is from the fearless candour of Mr. Higginson, and his
fall appreciation of all the beauties of Scripture, that we chiefly
prize his work. It is all the more valuable on account of the
important quotations most suitably given from writers unfortu-
nately not so acceptable [accessible ?] as this ; Mr. Wellbeloved,
Kenrick, Norton and Geddes. We do not know a greater ser-
vice that can be rendered to the rising generation, than the
presentation of the Jewish writings in their purely historical
character, as illustrating the gradual progress of humanity in
moral and religious views, no less than in scientific knowledge.
All the researches of the learned, amidst all their differences,
tend to confirm this important fact. It is only in this view that
the miscellaneous study of the Jewish writings can benefit us.
As a work to edify, we require only ¢ the beauties of their lite-
rature,” But in order to see how God's providence has gradu-
ally trained the human race to know Him in the character in
which Christ represented Him to us, not a line of the Old Tes-
tament is valueless.”

JoUuRNAL oF SACRED LITERATURE, October, 1854,

“ Mr. Higginson has produced a very thoughtful book, which
cannot be read without profit. We are sorry we cannot see his
opinions, expressed above, combined with what we conceive to
be true in relation to inspiration. But, as a member of the
Unitarian body, we cannot but rejoice to find the writer much
in advance of his school. We would recommend his volume
28 containing a vast amount of correct reasoning, and still more
of the expression of pious feeling. The Scriptures are treated
with a reverence which can scarcely be exceeded, and we only
regret that in certain articles of his creed we cannot sympathize
with the learned writer, Only half the design is accomplished
in this volume, which is to be followed by another.”

«~
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