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Vi The Preface.
unknown, %ive me great encourage-
ment to fulfil my promife, in fending
abroad this other Parr, relating
ro the Heavens : whichfhould fooner
have feen the light, but that I was
minded not to interrupt the Reader’s
patience with many Notes (which I
could not well avoid in my Phyfico-
Theology, and which my Rough-
Draught of this was burthened with)
and tEercfore I threw the greateft part
of them into the Text: which ne-
cefliated me to tranfcribe the whole.
And when my Hand was in, I new-
made fome part of it, and added ma.
ny new Obfervations of my own,
which I have lately made with fome
‘very good long Glaffes I have in my
hands ; one of Campani’s grinding ;
and others of Englifb work, which
exceed it ; but ‘efpecially one of
M. Huygen's of about 126 feet, which |
few for goodnefls do furpafs. - 9

A
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e The Author’s Obfervations. Vi
- O ¥ thefe Obfervations the Reader
fhould have met with many more.
(and I believe fome of my ingenious
Friends do expect more) buc that I
lay under two inconveniences. One
the want of an open free Horizon,
my Habitation %eing {urrounded
much with Trees. The other, and
- indeed the chief, the want of a long
. Pole, of 100 or more feet, to raile
my long Glafs to fuch an heighe as
~ to fee the Heavenly Bodies above
the thick Vapours ; which much ob-
{cure all Objeéts near the Horizon,
efpecially when viewed with long and.
good Glaffes. Bur as I have been
at confiderable expences already about
thefe matters, and this I am infor-
!. med would amount to 8o or gol.
I thought- it much too great a bur-
then fgr the yearly income of my
Living.
A ~ p therefore if I have not {ufh-
ciently anfwered the expgitations of
| A 4 fome.




viii  The Author’s Qbfervations.
fome of ‘my learned and - ingenious
Friends, 1 hope they will excufe me,
and believe it to be moremy Calami-
ty than Faulc that I have done: no
more ; eipecially among {uch Planets
as ~have advantageonfly - prefented
themfelves, as Saturn particulatly hath;
whofe 5 or more Satellites it may be
expected I have feen 5 but I conld ne-
ver reach but three of ~them, and
they only when there were but few
Vapours. And as for the Spots in
Mars and' Penus, and their Motion
round their own Axes, D confefs I
have not yethad good Views of thofe
Planets, fince I'have had my furniture
of Glafles, by reafon of thetoo great
diftance of Mars from the Earth, and
the proximity of Penus to the Sun,
and of late the cloudy weather, and
the {mall alticude which: #enus hath
above the Horizon. But if I can ob-
- tain a fofficient Apparatus, and God
is plealed to grant me Life, Hcalt(l;,
and




e Author’s and athers Obfervations. ix

and Leifure, I hope to compenfate for
my defe@s: ', dey
-~ Bur however,whatishere wanting
in my own, is fufficiently made up
from rhe Obfervations of others. Of
which the learned World hath good
ftore fince the Invention of the Tele-
{cope 5 which as it hath made am-
ple difcoveries of the Works of God,
fo hath laid open a new, and a far
mote grand and noble fcene of thole
Works than the World before dreamt
of, and afforded usa far more ratio-
nal Syfteme of the Heavens and the
Univerfe, than was before entertained.
A~ foralmuch as I have frequent
occafions in my following Book to
{peak of, and according to this, and
{fome of the other Syftemes, it is ne-
ceflary I {hould, by way of Preface,
ive fome account of them, to ena-
Ele fuch perfons to read my Book as
- are unacquainted with Aftronomical
fmateers,

AmMoxNg



x Of the feveral Syftemes
A mo ® ¢ all the various Syftemes,

I need take notice only of three,
the Ptolemaick, the Copernican, and- the

New Syfteme. Of each of which in
their order.

- Of the Prolemaick Syfteme.

In the Ptolemaick Syfteme the Earth
and Waters are fuppoled to be in the
Center of the Univerfe; next to which
is the Element of Air, and nextabove
that is the Element of Fire : next that
theOrb of Mercury; then that of Penus,
than that of the Sun ; and above the
Sun’s Orb, thofe of Tupiter and Saturn
and above them all, the Fumament ot
Orb of the Fixt Stars 5 then the Gry-
ftalline Orbs 5 and laftly the Celum
Empyreum, or Feaven of Heavens.
All thefe mafly Orbs, 2and vaft Bo-
dies born by them, are, in this Sy
fteme, fuppofed to move round the
rerraqueous Globe once in 24 hours

: and



E ~of the Univerfe. Xi
and befides that, in fome other certain
periodical times. For the effecting
of which Motions, they were forced
to contrive {uch Circles as they called
Eccentricks and Epicycles, croffing and
nterfering with one another 5 which
I could not reprefent in fo narrow a
compafs as Fig. 1. is, which is a
Scheme of this Ptolemaick Syfteme s
which is univerfally maintained by
the Peripatetick Philofophers.

Of the Copernican Syfteme.

T v & next Syfteme is the Pythago-
rean or Copernican, being invented as
fome imagine by Pythagoras himfelf.
But Diogenes Laertius(1) exprefly faith,
That Pythagoras’s epinion was, That
the World was round, contamning the
Earth in the midft of it. And by Pliny’s
account (2) of Pythagoras his Diftan-

(1) Lib. 8.in Pythagorg.
(2) Nar. Hift. L, 2.€. 27, 22,

¢
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xii ﬂ&@o;;cmicaﬁ .':S)'ﬂeme. .

ces, and Orders of the Planets, this
{eems to have been his opinion, But
thefame Laertius(3 )athrmsPhilolaus the
Pythagorean wles Tl wvéidy xgrm Kixnor,
wedrey anéive ‘o1 3, Twerwy Svpgnsaoy Qaoiys
to bave been the firft that [aid the Earth
was moved in a Circle: but fome fay Hice-
tas the Syracufian.: SoPhutarchin his
Life of ‘Numa, fpeaki.ﬂg of Nuna's
building: The Tempie of Velta,, faith,
he built it round, and thai a-comtinyal
fire was kept therein in imitation of the
figure -of the Earth, -~or rather  of the
whole World it [elf, the middle of which
the Pythagoreans = (not.  Pythageras)
take to be the Seat of Fire. A

T n1s Syfteme (whoever was the
Inventer of it) Copernicus, a Canon of
Tourain reftored about the beginning
of the 1 5th Century, - and was follow.
ed therein by many confiderable imen,

(3) Ibid. in Philolao,

L] &5
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1 (4) Lib.9.Sec. 4. Cap, 4o,
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The Colfémican Syfteme.  xiii

"
*

as Rbeticus, MafHinus, Kepler, Rotha
man, Bullialdus, Lanfberge, Her{ganim',
Schickard, * Gaffendus,  Galileo, =~ and
others. The laft of which, (by the
ill will and inftigation of Pope Urban
VIIL as’tis fuppofed) had the misfor-
tune to fall under the cenfure of, and
to have his Copernican Tenets condem-
néd by the Inquificion, and was for-
ced ro abjure them. The particu-
{ars of which, if the Reader hath a
mind to fee, he may find them in
Riccioli's Almageft. (4). .

“"AccorpiNg to this Syfteme,
the Sun is fuppoled to be in the Cen.
ter, and the Heavens and Earth to
revolve round about him "according
to their feveral Periods : firft Mercury
in near 88 days ; then Fenus in fome-

what above 224 days; then the
Earth, with its Satellite the Moon, in

R i

365

%



xiv . The Probability o
365+ days; then Mars in about 687
days; then Fupiter with his fous
Mooris in about 43 3 3 days; and laft-
ly, Saturn in fome what agov'é 10759
days, with his 5 or more Moons re-
volving about him: And beyend
or above all thefe is the Firmament,
or the Region of the Fixt Sraf:, which
are all fuppofed to be at equal dic
ftances from their Center, the Sun.

Tui1s is the Copernican Syfteme,
which 1 have given a Scheme of in
Fig.2. And Ej far as this Syfteme
relates to the Motion of the Earth,
and the Sun refting in the Centet, I
prefer it to the Prolemaick Hypothefis
on thefe Five following accounts.

1. Becaufe it is far more agreca-
ble to Nature, which never goes a
round abont way, but always aés
by the moft compendious; eafy and
{imple methods. And in the Coper-
nican way, that is performed by one,
or a few ealy Revelutions, which, in

the




the Copernican Syffeme.  xv

the other way, is made the work of
the whole Heavens, and of many
firange and unnatural Orbs., Thus
the Diurnal Motion is accounted for
by one Revolation of the Earth,
which all the whole Heavens are cal-
led in for, in the other way ; So for
the Periodical Motions ufy the Pla-
nets, their Stations, Retrogradations
and Dire& Motions, they are #l ac-
counted for by one eafy, fingle Moti-
on round the Sun, for which, in the
Ptolemaick way, they are forced to in-
vent divers ftrange, unnatural, inter-
fering Eccentricks and Epicycles. An
Hypothefis fo bungling and mon-
ftrous, as gave occafion to a certain
King to fay, If be had been of God's
Council when be made the Heavens, be
could have taught him kow to bave men-
ded his Work, £

2. As the Copernican is far more ealy
and agreeable to Nature than the Pro-

lemaick Syfteme, fo it is far more coms
pleat



xvi__- The Probabilityof
pleat, and anfwerable to the various
Phznomena of the Planets ; feveral
of whigh the Prolemaick Hypothefis
either very awkwardly folves, ordoth
not at all come up to. I might in-
ftance here in divers particulars rela-
ting to Venus and Mercary, as why the
Earth is never between them and
the Sun, which the Prolemaick Sy-
fteme gives no tolerable account of,
and but poor accounts of other of
their Ph&nomena, as alfo of thofe'of
the Moon and the other Planets. 1
might fhew alfo how incoherent and
improper the Motions affigned to the
Heavenly Bodies are in the Prolemia-
ick way, as that the Moon {hould
move round once'in'a-Morth, the
other Planets in fuch and fuch Peti-
ods as are affigned to them ; the Fir=
mament,or Fixt Starsin 2§ or 260006
years; the Sphere beyond that in 1700
years ; the Tenth® Sphere in 3406
years; and the outermoft of all, the
Primunt




The Copernican Syffeme.  xvii

Primum Mobile, which moves all the
reft in only 24 hours. Which are
Motions, {o unpropottiorial and difa-
greeable, that are }I:.’II:HCiEnt to fubvert
the whole Hypothefis.  But it would
be endlefs to enter into a detail of
fuch incoherences, and improprieties
as the ®Prolemaick Syfteme anUndé
with.

3. The prodigiousand inconceive-
able Rapidity affigned by the Prole-
maicks to the Heavens, is by the Coper<
nican Scheme taken off, and a far
more ealy and tolerable Motion {ub-
{ticuted in its room. For is it not 2
far more eafy Motion for the Earth
to revolve round its own Axis in 24
hours, than for o great a number of
far more mafly, add far diftanc
Globes, to revolve round the Earth
in the fame fpace of tima? If the
Maincainers of the Prolemaick Syfteme
do object againft the Motion of the
Earth; that it would make us dizzy,

3 and



-xviii  'The Probability of

and fhatter our Globe to pieces, what
a precipitant, how terrible a Rapidi-
ty muft that of the Heavens Ee 2
What a Velocity muft the Sun have
to run its courfe, at the diftance
of 21 or 22 Semidiameters of the
Earth 2 What a Velocity muft chat
of the Fixt Stars, efpecially that of
the Primum Mobile be, at far greater
diftances than the Sun is 2

4. It is an inconteftible argument
of the Sun being the Center of the
Planets about him, and notthe Earth,
that their Motions and Diftances refpe&
the Sun, and not the Earth. For
with regard to the Sun, the Primary
Planets have a very due Motion, in
proportion to their feveral Diftances;
that 1s, Their Motions round the
Sun, are in felquiplicate Proportion
to their Diftances from him : but this
Proportion doth not hold at all with
relation to the Earth. Bur as for the
Séecondary Planets, round Saturn,

Fupie
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The Copernican Syfteme.  xix

Fupiter and the Farth, it is very cer-
tain that they have the fame refpect
to their Primaries, as thefe Primaries
have to the Sun j that is, The Squares
of their Revolutions are as the Cubes of
their Diftances. And as it is very cer-
tain, and vifible that the Secondary
Planets refpect their Primaries as theit
Centers, and move round them ; fo
it is- in fome meafure (one would
think) no lefs certain; and beyond
doube, that all the Primary Planets,
which have the felf-fame relpe& to,
and Motion with regard to the Sun,
as thofe Secondaries have to their Pri.
maries, that thofe Primaries, 1{ay, do
move round him as their Ceniter, and
not about the Earth, to whom they
have no fuch refpect.

5. Thelaft ArgumentIfhall alledge
for my preference of theCopernicantothe
PtolemaickSy[teme,is from the greatPari.
ty and Congruity obferveable among
all the works of the Creation ; which

a 2 have



XX Objeffi{;ns againft

have a manifeft harmony, and great
agreement with one another.

- T mus in our prefent cafe, it is
manifeft to our fight, that every
Globe we have any good views of,
hath fuch like Motions, as thofe are
which we afcribe to the Earth. The
Sun indeed being in the Center, is
as ‘twere fixe there, and hath no Pe-
riodical Motion : but yet rhe other
Motion round it’s own Axis, we can
manifeftly difcern. And as for all
the Planets' which move reund about
the Sun, they have, as far as’tis po-
ffible for us to fee them, fuch Moti-
ons as thofe we afcribe to the Earth,
namely, a Diurnal Rotation round
their own Axes, and 2 Periodical
Revolution round the Sun. And if
this be maniteft in the other Planers,
what {hould hinder its being {o in our
own? Why fhould ours be fingular?,
Why not be fuppoled to be moved as
well as the reft, when it is very cer-

tain



Copernicus anfwered.  xxi

tain that either it hath thofe Morions,
or the Heavens have fo; and it is
far more natural and eafly for the
Earth to perform them, than for the
Heavens, as hath been already {hewn.

Tuus having thewn how far
more probable the Copernican Syfteme
is than the Ptolemaick, fo far as it re-
lates to the Motions of the Heavens
and Earth, and the Sun being in the
Center ; it remains (before I proceed
to the Third and laft Syfteme) that I
{hould anfwer fome Objeétions al-
ledged againft this Syfteme, partly
from Scripture, and partly from Phi-
lofophy and Sight.

The Obje&ions from Scripture are
fuch as feem to aflert the Immobility
and Reft of the Earth, and the Mo-
tion of the Sun and Heavenly Bodies.

T re Texts that are brought to
prove the Immobility and Reftof the
Earth, are 1 Chron. 16. 30. 'Fhe
World [ball be ftable, that it be not

a 3 moved



XXl Objeétions againft
moved. The {ame 1s {aid, Pfal.g3.1.
The World alfo is eftablifbed, that it can-
not be moved. And fo the fame again,
Pfal.96.10. InPfal 104.5. GOD
is {aid to lay the foundations of the Earth,
that it [hould not be moved for ever.
And laftly Solomon, Ecclef. 1. 4. aflerts
that The Earth abideth for ever.  Like
to which is that of the ®falmijt, Plal.
119.90. Thou haft eftablifbed the Eartb,
and it abideth. Thefe are the princie
pal Texts which feem to al'lj';c)rr the
Immobility and Stability of the Earth.
T m E principal Texts which men-
tion the Motion of the Sun and Hea-
venly Bodies, are fuch as afcribe Ri-
fing, Setring or Standing ftill to chem.

Thus Gen. 19. 23. The Sun was rifen
upon the Earth, when Lot entered

into Zoar. And Gen. 15. 17. When '

the Sun went down, and it was dark, a
fmoaking Furnace, &c. So Eccl. 1. 5.
The Sun arifeth, and the Sun goeth down,
and bafteth to the place where he arofe.
| So

e e



Copernicus anfwered.  xxiii

So Pfal. 19. 5, 6. the Sun is faid to
~ come out of his chamber like a Bridegroom,
and to rejoyce as a [trong man to ryn a
race. That bis going forth is from the
end of the Heaven, and bis circuit unto
the ends of it. Purfuant to which ex-
preflions of the Sun’s moving, it is
faid alfo to ftand ftill, and to go back-
wards.  Thus Jofh. vo. 12, v3. Sun,
Stand thou fHll upon Gibeon, and thou
Moon in the valley of Ajalon.  And the
Sun ftood fhll, and the Moon [tayed. ~---
So the Sun frood flill in the midft of
Heaven, and bafted not to go down
about a whole day  And in 2. King.
20. 10. and Ifai. 38. 8. the Sun is
faid 10 bave returned ten degrees back-
ward in one of the places, and that
its Shadow to have done fo in the
other.

T n e se are the chief Texts of
Scripture, which feem to lye againft
the Copernican Hypothefis. In anfwer
to which, this may be faid in gene-

b 4 ral
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xxiv Objettions againft

ral to them all; That fince the de-
fign of the holy Writings is not to
inftrut men in Philpfophical, but
Divine matters, therefore it is not
neceflary to reftrain the fenfc of thofe
Texts to the ftrict propriety of the
Words, but take them ro be fpoken
according to the appearance of tf},nings,
and the vulgar notions and opinions
which men ﬁav; of them, not accor-
ding to their reality, or Philofophi-
cal verity. Thus in divers other in=
ftances the holy Scriptures fpeak ;
and thus even Philofophers them-
{elves fpcak. Yea, the Copernicans
themfelyes, although they profefledly
pwn, and defend the contrary 5 yet
in vulgar {peaking in our prefent
cafe, fay, The Sun rifeth, fetteth, and
moveth, &c. making that to be the
act of the Sun in yulgar difcourfe,
which they contend to be in reality

erformed by the Earth. And if

hilofophers, and others did not

(oot e B il g chi




- Copernicus anfwered,”  xxy

thus exprefs themlelves according to
the appearance of things, and mens
vulgar apprehenfions of them, it
would need 2 Comment, and they
muft explain themlelves every time
they fpeak, in order to their being
5‘ underﬁand. ¥
- Havine given this general An-
- fwer, I fhall next confider the parti-
. cular Texts themfelves, and fee whe-
- ther they neceffarily infer what they
~ are brought for the Proof of.

A ¥ p in the firft place, as for the
Texts brought to prove the Immobi-
- lity of the Earth, it is manifeft that
the Stability of theWorld, mentioned in
the three firft Texts, doth nat relate to
the Earth’s motion, either Annual or
Diurnal, but tothe Condition, Statg
and Order of the World inhabit’ing
the Earth, particularly the Peace an
Profperity thereof. One of our own
fateft, and moft learned Commenta,

' ' tors



XXVi Objections againft
tors, the late Bifhop Patrick (5) un-
derftands the Gofpel-ftate to be meant
in the firft and third of the Texts.
And his Paraphrafe on that in Pfal,
93. 1.1s, He who made the World, will
' fupparr that excellent order wherein we are
fettled 5 [o that it [ball not be in the pow-
er of man to difturb what he hath efta-
blifhed.

jf;i s for what is faid in Pfal. 104:
5. it is manifeft that the Pfalmift is
there celebrating the Works of Crea-
tion, and that there was a fair occa-
fion of fpeaking of the Earth’s Reft,
in relation to its two Motions, as
any where. But yet even here alfo
the fecurity and permanency of its
State is the thing aimed at. The laft
moft learned Commentator thus Pa-
raphrafes on the place (6), Who bath

Paraphrafe on Plalms.

(6) Bithop Patrick’s Paraph. on Pful. 104. §.
Jetled



Copernicus anfwered. xxvii

fftfﬂd the rnnﬂy Globe ﬂf the Ef!rrb, eYeI
in the liguid air, npon [uch firm foundati-
ons, that none of thofe Storms and Tem-
pefls. which beat upon it from without,
nor any Commotions from within, can ever
fhir it out of the place be hath fixed for it.
As for the two remaining placesin
Ecclef. and Pfal. 119. it is plain
encugh that their defign is to thew
the Vanity and Inftability of the
things of thisWorld, that they areall
more fleeting and uncertain than
other matters, eventhan the Earthirt
{elt, on which they have their refi-
dence. In Ecclef. the wife man (who
had undertaken to prove all things
here below to be Vanity) begins with
the State of Man himlelf, and fhews
‘that to be more fickle and tranficory
than the Earth, on which the various
Generations of men live, and tq
which their Bodies do all return again.
The Generations of men pafls away ;
but the Earth abideth for ever, in the
fame
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fame unalterable cendition, without
fuch going and coming, as that of
the Generations of men have,

I~ Pfal. 119, 90. the Pfalmift cele-
brates God's Fdiﬂzfuhwj} to all the va-
rious, and fucceeding Generaticns of
the World, which he thews to be as
conftant and unalterable as the Earth
it felf, which G OD hath fo efta-
blifhed, that it abideth through all
the feveral Generations of men, when
they at the fame time are fleeting and
changing.

T g us it appears that all thofe
{everal Texts which affert the Stability
of the World, or Earth, prove nothing
againft the Earth's Motion in a Philo-
{ophical fenfe ; only exprefs fome
Moral, Theological Truths.

AN p {o the fame may be faid of
thofe ather places of Scripture, which
mention the Motion of the Sun and
other Heavenly Bodies, that {ay they
Rife, Set, and perform the Motiong
L which
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e e

which the Copernicans alcribe to the
Earth. If we {hould take thefe Ex-
preflions in a philofophical;, fric,
literal fenfe, and not as vulgar Ex-
preflions, arifing from the appearance
of things ; we {hall find that very odd
and unrealonable Conclufions may as
well be collected from thofeSciiptures,
as the Sun’s Motion : as that the Sun
hath animal Life, Motion, and De-
fire, being faid to act thefe things it
felf, to rile, to fet, yeato haft to the
place of his Rifing ; or asthe Hebrew
hath it, to pant after, or eagerly to de-
fire it (7). Soin Pfal. 19. the ele-
gant Pfalmift giving a poetical de-
{cription of this noble and admirable
work of GOD, the Sun, faith, GOD
hath, in the Heavens, made a Taberna-
cle for him 5 as if the Sun had an

Houfe, a Refting place provided for

(7) BRU Anhelavic, inhiavic. vid. Buxtorf.
him
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him; from which he comes daily
forth with beauty and luftre, as re-
fplendent as that of a Bridegroom,
and with the fame ardency, joy, and
diligence runs his Courfe, as a Cham-
pion doth his Race  And laftly his
Going forth is {aid to be from the end
of the Heaven, and bis Circuit to reach
to the ends thereof ; as though the
Heavens had two Extremities, or was,
as the Ancients fancied the Earth to
be, a long large Plane bounded by
the Ocean, under which they imagi-
ned the Sun betook himfelf, and was
thence faid Tingere fe Oceano, to dip
bimfelf into the Ocean, when he Set.
AN as in thefe places of Scripture
the Sun is faid to Move ; fo in the
other places he is faid to fland fHll,
and to go backward. But we fhall
find that very abfurd conclufions
would follow the taking thofe Texts
in a ftrict liceral fenfe. Forin Jofbua
the Sun is ordered to fland [Hll upon
Gibeon,
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Gibeon, and the Moon in the Valley of
Ajalon. But it would be very abfurd
' to take this in a literal fenfe, and ima-
gine thofe two great Luminaries were
confined to thofe two places, other-
wife than in appearance to the victo~
- rious Ifraelites. And if {o confide-
- zable a part of the tranfaction be
- fpoken according to its appearance,
why not the whole 2 Why might not
this Station as well be an Arreft of
the Earth’s motion, as of that of the
. Heavens, if the whole Miracle was
not (as fome not improbably think)
effected by means of fome preternatu-
ral Refrattions, or extraordinary Me-
teors, &,

A n~ p fo for the Recefs of the Sun,
or its Shadow in Fezekiah's cafe, that
which in appearance feemed to be
the action of the Sun, is by divers
learned men thought to have been
the effect of fuch like extraordinary
Refractions or Meteors, as I mentio-

ned
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ned in the laft cafe : or if it was a
real Recefs  why not of che Earth,ra-
ther than the Sun and whole Hea-
vens ?

T u u s having anfwered the par-
ticular Texts, it doth not appear that
the Scriptures oppofe the Copernican
Syfteme, but that thofe paflages which
feem to do fo, are fpoken more ac-
cording as things appear than as real-
ly they are. For as St. Hierom faith;
(8) Confuetudinis Scripturarum eft — —
It is the cuftom of the Scriptures, for the
Hiftorian fo to relate the opinion men had
of many matters, as at that time thofe
matters were by all people taken to be,
And in another place (9) There are
wiany things in the Holy Seriptures, which
o ndire [poken according to the opinion of the
" time in which they w%{ane, and not

(8) Hierom. in Martth. C. 13,
{9) In Ferem, 28.
setor s
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cording to their reallity. And this is
no other than what is very reafona-
ble, and fuitable to the end and de-
fion of the Holy Scriptures, which,
as I have faid, is rather to inftruct
men in Divine and Moral Doétrines,
than Philofophical Truths. And agree-
ably hercto St. duguftine anfwers this
very deubt concerning the Motion of
the Heavens (9). Some of the Brethren
(faith he) move a Queftion, whether the
Heavens [tand ftill or are moved, becanfe,
Jay they, if they are moved, how is it 4
Firmament 2 and if they ftand fHill, how
do the Stars, which are believed to be

xt in them, revolve from Eaft to Weft,
the Northern Stars defcribing lefJer Circles
near the Pole? — — To which, faith he,
I anfwer, That thefe things do greatly re-
quire [everal fubtile and laborions Redfons,
to difcover truly whether the matter be [o,

(9) Auguft. de Genefi ad Literam. L. 2. c.10.
| b a7
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or not [o. For the entering upon, and
difcuffing of which, I have neither time,
neither is it fit it fhould be done to fuch as
we defire to inftruét in the way of Salva-
tion, for the neceffary benefit of the holy
Church.
- Havine thus anfwered the
Objections from Scripture, I fhall in
the laft place confider thofe broughe
from Senfe and Philofophy.

T 1 & Obje&ion from Senfeis, That
we fee the Heavenly Bodies actually
to move, and therefore ought to be-
lieve they do fa. Bur there is no
weight at all in this, becaufe whether
we our felves, or the Obje&t mo-
veth, it amounts to the (ame. Asis
manifeft to any one carried in a Boat
or Chariot 3 the Progreflive motion
of which, produceth the appearance
of a Regrefflive motion in the unmo-
ved Objects we look upon 5 accor~
ding ta Virgil’s defcription of neas

and
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and Ih_i31 companys leaving their
Port (10). |
Provebimur portss, terreque urbefqué
recedunt. | |
ic €. Both Land and "Towns receded iwhen
e left ofir port. As for the reafor
hereof, I fhall refer to the Opticians;
particularly the fartious Kepler, who
in his Optites Aftronor. hath defigriedly
handled this poirie, ot LAl
T #te Objections from Philsfophy
ate too numerous to be diftinétly an-
{wered, efpecially fuch as feem very
frivolous, particularly thofe grouﬁded
on a fuppofition of the Verity of thé
Ariftotelian Philofophy, as che Imriu=
tability and Incorruptibility of the
Heavens, &¢. For anfwers to Whieh
I fhall refer tHe Reader to Galil#os
Syftem. Mund.  But for fuch Objectiz
ons as feem to Have formie reafon in

A

€10) Eneid- L 2.Cdr. 728
b2 thend,
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them, they are chiefly thefe, Thatif
the Earth be moved from W. to E. 2
Bullet {hot Weftward would have a
farther Range, than one fhot Eaft-
ward 5 or if fhot N. or S. it would
mifs the mark 5 or if perpendicularly
upright, it would drop to the Weft-
ward of the Gun. That a Weighe
dropt from the top of a Tower,
would not fall down juft at the bot«
tom of the Tower, as we {ee it doth.
That Birds flying towards the E.
would be hindered in their Flight,
but forwarded in flying the contrary
way ; with much more to the fame
purpofe. Butnot to enter into a De-
tail of Anfwers that might be given
from the Laws of Motion, and the
Rules of Mechanicks and Mathema-
ticks, I {hall only make ufe of the
moft ingenious Galileo’s plain Expe-
riment, which anfwereth all or moft
of the Objections (11). Shat, faith

-__(1 1) Syftem, Mund. Dial. 2,

he,



Copernicus anfwered.  xxxvil

he, your {elf up with your friend in the
Great Cabin of a Ship, together with a
parcel of Gnats and Flies, and other little
winged creatures. Procure alfo a great
tub of water, and put Fifhes therein.
Hang alfo a Bottle of Water up, to emp=
ty it felf drop by drop into another fuch
Bottle placed underneath with a narrow
neck, — Whilft the Ship lies fHill, diligent-
ly obferve how thofe little winged crea-
tures fly with the like fwiftnefs towards
every part of the Cabin 5 how the Fifhes

fwin indifferently towards all fides 5 and

how the defcending Drops all fall into the
Bottle underneath.  And if you throw any
thing to your Friend, you nced ufe no
miore force one way than another, provided
the Diftances be equal.  And if you leap,
you will reach as far one way as the other.
Having obferved thefe particnlars whilft
the Ship lies [Hll, make the Ship to [ail
with what Velocity you pleafe, and [o long
as the Motion is uniform, not fluétuating
this way and that way, you [hall not per=

b 3 ceve
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cesve there is any altergtion in the afores
_femi effels 5 ncither can you from them
conclude whether the Ship moveth or ftand-
eth fill.  But in leaping, you (hall reach
as far on the floor as you did before; nor
by reafon of the Ship's motion, fhall yox
make 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
compnnion, you need ufe no more ferength
to make it reach bim, if be [bould be to-
wards the Prow, and you towards the
Poop, than if you ftood in a contrary po=
fition. ~ The Drops [ball all fall into the
lower Bottle, and not one towards the Taap,
qitbaugb tbt’ Sbl Jhall bave run many
feet, wbrfﬂ the ’Drop was in the air. The
Fifbes in the Water [ball have no more
trouble m fw:mm:ng tawards the fure art
of the Tub, than towards the binder part,
but f(hall maée:owards the Bait with equal
) w:ﬁmﬁ, o1 any [t f de af the Tub. - dnd

Ity
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laftly the Gnats and Flies [hall continue
their flight indifferently towards all parts,
and never be driven together towards the
fide of the Cabin next the Prow, as if
wearied with following the [wift motion of
the Ship. And if by burning a few
grains of Incenfe, youmake a little Smoak,

you fhall perceive it to afcend on high,

and bang like a Clond, moving indiffe-
rently this way and that, without any in-
clination to one ﬁde more than another,
The caufe of which correfpondence of the
Effells, is, that the Ship’s motion is com=
mon to all things contained in it, and to
the Air alfo: I mean when thofe things
are [but up in the Cabin: but when they
are above Deck in the open Air, and not
obliged to follow the Ship’s courfe, diffe-
rences more or lefs may arife among the
forenamed Effeéts.
- T Hus Galileo by this one Obfer-
vation hath anfwered the moft confi-
derable Objections deduced from
Philofophy againft the Motion of the
b 4 Earth,
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Earth. And thus much fhall {uffice
for the Explication and Proof of the
Copernican Syfteme, elpecially that part
of it relating to the Solar Syfteme.
Which things T have more largely
than ordinary infifted on, for the fa-
tisfaction 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.

Of the New Syfteme.

A ~ p now I pafs from the 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-
{temes do, even to an indefinite Space;
and replenifhes it with a far more
grand Retinue than ever was before
afcribed unto it Tr1§
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T n1s New Syfteme is the {ame
with the Copernican, as to the Syfteme
- of the Sun and its Planets 5 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 5 the New Syfteme fuppofeth there
aresmany other Syftemes of Sunsand
~ Planets, beflides that in which we
have our refidence : namely, that
every Fixt Star is a Sun, and encom-
paffed with a Syfteme of Planets,
both Primary and Secondary, as

well as ours. |
T u 5 s e feveral Syltemes of the
Fix Stars; as they are at a great and
{fufficient diftance from the Sun and
us; fo they are imigined to be at as
due and regular diftances from one
another. By which means it is, that
ghofe multicudes of Fixt Stars appear
to
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to us of different Magnitudes, the
neareft to us large ; thofe farther
and farther lefs and lefs.

O 5 thofe Syftemes of the Fixt
Stars I have given a rude reprefentati-
in Fig. 3. together with that of the
Sun ; which may ferve to give an
unskilful Reader fome canception of
ftate of the Univerle, although there
be but little likenefs in it, for want of
room to lay out all the feveral Sy-
ftemes in due proportion ; which is
neceflary to a true reprefentation of
the mateer.

In this 3d Fig. the Fixt Sears with
their Syftemes (reprefented by little
Circles about thofe Stars, which
Circles fignify the Orbits of their re-
fpective Planets) are placed wichout
the limits of the Solar Syfteme, and
the Solar Syfteme is fet in the Center
of the Univerfe, and figured as amore
grand and magnificent part thereof.
And fo it may be looked upon by us,

by
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by f;r;g of its proximity and relati-

‘ontous. Butwhether it be really (o,
whether it be in the Center of the

Univerfe, and whether among all

 the noble Train of Fixt Stars, there
- be no Syfteme exceeding ours in its

magnificent Retinu¢ of Planets both
Primary and Secondary, and other

- admirable Cantrivances, is a difhicul-
' ty,as out of thereach of qur Glafles,fa
- confequently above our ability to fa-
- thom, although not at all improba-
- ble. But be the various Syftemes of

the Univerfe as they will as to their
Dignity, it is fufficient that in all pro-~
bability there are many of them,
even as many as there are Fixt Stars,
which are without number.

T s Syfteme of the Univerfe is
what, for the moft part, I have fol-
lowed in the enfuing Book, but not
fo rigoroufly and obftinately, as ut-
terly to exclude or oppugne any other
syfteme ; becaufe as the Werks of GOD

are
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are truly great, and {ufficiently mani-
teft their excellence and magnificence
in any Syfteme ; fo I was willing to
fhew the fame jn fuch Syftemes as I
had occafion to fpeakof them in ;
becaufe I would not offend, and
confequently not bar the force of my
arguments upon fuch Readers, as
might happen to be wedded to the
Ariftotelian Principles, or prejudiced to
the Ptolemaick, or any other Syfteme :
not that I had my felf any doubts
about this New-Syfteme, but think it
to be far the moft rational and pro-
bable of any, for thefe reafons.

1. Becaufe it is far the moft mag-
nificent of any ; and worthy of an
infinte CREATOR : whofe
Pawer and Wifdom as they are withourt
bounds and meafure, fo may in all
probability exert themfelves in the
Creation of many Syftemes, as well
as one. And as Myriads of Syftemes
are more for the Glory of G OD,

and
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and more demonflrate his Attributes

than one, fo it is no lefs probable
than poffible, there may be many be-

{ides this which we have the_ privi-

ledge of living im ~But it is very
highly probable the matter is fo, by

reafon

2. We fee it is really fo, as far as

it is poffible it can be difcerned by us,
~at fuch immenfe diftances as thofe

' Syftemes of the Fixt Stars are from
' ws,  OurGlaffes are indeed too weak

{o to reach thofe Syftemes, as to give

us any aflurance of our fecing the
Planets themfelves, that encompafs
any of the Fixt Stars. We cannot
fay we fee them actually moving
round their refpetive Suns or Stars.
But this we can difcern, viz. That
the Fixe Stars have the Nature of
Suns, as I have made probable in

Book 2. Chap. 2.  As allo that there
are fomething very like unto, if not

actually Plancts, which fometimes

appear
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appear and difappear in the regions
of the Fixt Stars 3 as I have fhewn
in my difcoutfe of New Stdrs Book 2.
Chap. 307 '

B u t befides what I have faid there,
I have this farther to add from fome
late obfervations I have made fince
my writing that parc of my Book ;
and that 15, That the Gualaxy being
well known to be the fertile place of
Neiv Stars, the region in which they
commonly appear, I am much incli=
ned to be of opinion, that the Whites
nefs thete is not caufed by the bare
Light of the great number of Fixt
Stars in that place; as hath commons
ly been thought, but partly by theit
Light,and partly (if not chiefly )by theé
Refle¢tions of their Planets 5 which
ftop and refle, iritermix and blend
the Light of their relpective Stars or
Suns, and fo caufe thar Whitesiefs the
Galaxy prelents us with 5 which hath
rather the colour of the Refleéted
Lighe |
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Light of our Meoon, than the Prima-
'~ ry Light of our Sun.

Anp that there are Planets enough
for this purpofe, I fufpe&, becaufe I
have fome reafons to imagine that
- there are many more New Stars in
the Milky Way, than have ever yet
~ been taken notice of, and that many
~of thofe prodigious numbers of Te-
lefcopical Stars vifible there, are of
the number of New Stars or Planets,
and not of Fixt Stars only. This
Sufpicion I have for fome time had,
but efpecially lately from my Views
- of the New Star that now begins to

difappear in the Swan's Neck. Which
. gave me occafion to infpet fome o-
ther parts of that Conftellation, moft
parts of which are well replenifhed
 with a numeroustrain of fmall Stass.
~ Amongft which, fometimes mes
- thoughts more have prefented them-
felvesthrough one and the fame Glafs,

 and fometimes I have mift {ome I
thought




- of .

xlviii The Author’s Obfervations.

thought before I faw : and fometimes
alfo methoughts I have feen them
nearer to, and fometimes farther off
thofe Stars that did conftantly prefent
themfelves. But as thefe things are
to my felf novel, and what I confefs
I have rather Sufpicions of than Cer-
tainty, I fhall refer them to the fu-
ture Obfervations of my felf, and
others, for their Confirmation ; ef=

pecially becaule thofe Approximatis

ons and Receffes of fome of the lic-
tle Stars I {pake of, fuit not with the
Obfervations of fome very eminent
Aftronomers. |

Trese Obfervations as they
will open to us a New, and admira-
ble Scene of the Heavens (if it be as
I imagine) fo I earneftly recommen-
ded the Enquiry into 1t to fuch as
delightin thofe matters. For the doing
of which, I cenceive it may.be {ufh-
cient, and the eafieft courfe, to make
the Obfervations in fome one part of

| o

e e e e




_ of the Galasy. xlix
of the Milky-Way, as in fome part
of the Swan, as much or a little more
than falleth within the Compafs of
the Telefcope youmake ufe of, which
was the way I practifed, and that
‘Fart of the Heavehs, in which
1 obferved. * All the Stars that fall
within this Area, an exaé Map muft
- be taken of, which will thew when
any Variations happen.  And for ta-
king in the larger Area of the Hea-
‘vens, a Glafs of 6 or 8 feer is fufhci-
‘ent, and rather better for the purpofe;
than longer Glaffes, which take inlefs,
‘and are more troublefome in ufing.
 Haiving thus reprefented the
State of the Univerfe according to the
New Syfteme of 1t, the ufual Queftion
is, what is the ufe of fo many Pla-
hets s we fee about the Sun, and fo
“-Lﬁlﬁn‘}r‘as“ém imagined to be about
“the Fixr Stars ? “T'o which the anfwet
is, That they are Worlds, or places
of Habitation , which is concluded
o e from
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from their: being habitable, and well

provided for Habitation. This s

precey manifeft in our Solar Planets,
From their being opake Bodies as our
Earth is, confifting in all probabilicy

of Land and Waters, Hills and Val-

leys, having Atmofpheres about them,
Moons miniftering unto them, and
being enlightened, warmed and in-
fluenced by the Sun, whofe yearly
Vifies they receive for Sealons, and
frequent Returns for Daysand Nights.
All which particulars are fully treated
of in the l%llowing Book, and need
not thercfore to be anticipated here.

Only there is one thing, which for
want of ﬁIPﬁcient Ob crvations, I |
could not fo fully fpeak of asl would ;

and that is concerning the Seas in the
Moon, 1n Book 5. Ch. 4. Note 1.
whofe very exiftence Mr. Huygens
(1) denics, faying, Marium vero fi-

(31} Colmotheoros, p. 114. .. oy
| militn-




' in the Moon." li
inilitudinem illic nullam reperio, &c. i. e,
In the Moon 1 find no likenefs of Seas,
althongh Kepler and moft others are of a
different opinion.  For thofe vaft plané
regions, which are much darker than the
Mountainous parts, and are commonly tq=
ken ' for Seas, and bear the names of Of
eeans 5 in thofe very places, Vicived with
- @ long Telefcope, 1 find little round Cavi-
ties; with [badows falling 'within them ;
which cannot agree with the. Svrface of
the Sea = as alfo thofe very large Fields,
when carefully viewed, do not prefent us
with a Superficies altogether equal. Where-
fore thefe camnot be Seas, bat are fuch
places as confift of a lefs bright matter
than that which is in the more billy parts,
bt in which alfo there ‘are’ fome places
brighter than others. Thus the moft
ingenious “Mr.  Huyzens, who' then
proceeds to {hew thac there are nei-
ther Rivers, Clouds, Air, or Vapours.

But that there aie Seas, or great
Colle@ions of Waters, and conle-
- c 2 fequently
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quently. Rivers, - Clouds, Air. and

:Vapﬂlilrs- E.in.thﬂrMoonj Iﬂlaﬂ make -'*:

out from fome of my own Views and
Obfervations; many of which were
made wich Mr. Fuygens's own long
Glafs before mentioned = througl
which, and all other long . Glafles,
inftead of imagining the LunarSpots
to. be unlike: Seas, I have always
thought them tolook more like Seas;
than through {hort Glafles.
It is true indeed that m thole Spats
we take to be Seas, there are {uch
Cavities as Mr. Huygens {peaks of, ox
rather Mountains with {haded Cavi-
ties in them, as\allo fome parts lefs
dark: than others. Thus -in. -che
Southerly  pasts of. the Lanar Euxine
and Mediterranean, incthe Sinus Sirbonis,
the Egyptian, and . divers other Seas;
there-are feveral fuch pares that ap-
pear more luminous than . others,
lome having the appearance of Rocks
and Illands, fome of large Shallows,

Partia- ]
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part:cﬂiarly towards the Shores, and
efpecially ‘in the Seas bordeﬂnﬂ on
the Continents, fuch as the 5, great
'Southern Contment of " the Lunar
| Zoypt and ‘Palceﬁme ﬁut this 1s no
| cnncf five argument of thofe - parts
‘not being Seas becatife they may be
Seas having many Iﬂands and Shal-
lows in thcm But then in other
Farts, and even in forme paits of thefe
aft named, the Spots appear darker,
and with’ but few of thofe Eminences
or Iflands, thofe bnahter or {hallow
parts. Thus the Nnrtherly Euxme
and Med:termnmn the Palus M'r.ram
“and many other TR b Seas ;
few of thofe parts that have che, a(?
pe&t of IﬂandP s or Shallows. are'tg bé
difcerned in them, only one here
and anoher thf:rc at conf derablf:
diftances from one another. !
ANI- in this very manner I doubt
not ‘our terraqueous Globe would
appear, if viewed at the Moon, or

¢ 3 at
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at fome miles aloft. ~We fhould

there perceive our deep Oceans
would be of a darker coloufi
like the darker Spots of the Moon ;
and the ﬁngle lles of St. Helena
and jfceu ion, and the more nume-
rous ones of Ladrones, Canaries, Azo:
,-&c. o have thc fame ap ear.-
ancc that the few fcattered 1
have in the decper Lunar Seas: and
our Shallow Seas with their numerous
Rocks and Iflands difperfed about
them, efpecially towarcﬁ the Contis
nents, would look as thofe in thf:
MGOH da.

Tuar a Reader unacquamted
with the Geography of the Moon,
maj apprehend what I have faid lu,r;:-
and elfewhere, concerning the Parts
and Appearanccs of the Moon, I hay c
1eprcfented them in Fig. 10. and 11,

In Fig. 10. the Face of the Full- Moon |

is 1cprefented its bright and da.rk
Earts with moft of t}re Namcs given
thcm

|
|
!
|
|
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fhem b He'velms whofe' Lunar Geo-
gt‘aph‘y is juftly the Mo Bllpwed: In
g 11, ] have reprelented  the ap-
Ea‘raﬂcc of the Moon’s Edge on this
t Nov. 4. 1714. foon after thé
Qua,dra.ture for the etphcatmn of
‘what is faid concernmcr the Evennefs
| of' the Surface of the’ Fo At Spots in
!'s.Ch. 4. Note 1. Tt may be there
nbftrved that the Surfaces of all the
Seas appear ftrait and level, only thc
top of here and there 2 Rock or
Ifland Preﬁ.nts it felt ‘at 2 fmall di-
ftance. Thus cthe Surface of the
Hyperborean Sea between 4 and b ap-
pears level, alchough through a Te-
lefcope, t'hat Sea looks bur like"a
great Lake or Marth. So do the
patts of the Mediterranean from e to 7,
except when they are incerrupted by
Rocksor Land,as they arc ath.gand 4.
At the laft of which places, begins 2
rid ge of H;lls encompaffling the Nor=
thern patt of the Mediterrancan which
¢ 4 makeg




Wi 4 Plurality of Worlds.

makes a pretty (hew in the Telefcope,
A x»p now, confidering how - ac-
c’omplimcg,':qhé_Mdon? and all the
‘other Planets are for Habiration, how
{folemn an' Apparatus is in them for
this fervice : and  confidering allo
that thefe Accoutrements relate to
their refpective Planets only, and in
all prqb$bil_i_'ijr are of little or no ulfe
to our Earth ; with grear reafon
therefore the Maintainers of the new
Syfteme conclude thofe Planets, yea
all the Planets of the Sun and of the
Fixt Stars alfo, to be babitable Worlds
placesasaccommodated for Habitati-
on,fo ftocked with proper Inhabitants,
Bu 1 now the next Queftion com-
mqnly -Put-_is what Creaturesarethey
inhabited with ¢ "Buct this is a diffi-
culty not to be_relolved without a
Revelation, or far becter Inftruments
than the, World hath ‘hicherto been
acquainted with, But if the Reader
{hould have a mind to. amufe, him=_
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feIf with probable Guefles abour the
Furniture of the Planets of our So-
 lar Syfteme, what Couatrigs “tis pro-
- bable are there, what Vegetables are
‘produced, whatMingrals and Merals
are afforded, what Animals live there,
 what Parts; Faculties and Endow-
ments they have, with much more
~ to the fame purpofe; he may find a
- pleafant entertainment cnough in the.
 great Mr. Chriftian Huygens's Cofmo-
theoras,  T'o which T {hall refer him,
~ rather than give cither himor my felf
- any farther trouble about thefe mat-
ters, which are meerly conjetural.
T wu s having, forthe {ake of the
 Unskilful Reader, given an account
of the three Syftemes principally con-
cerned in the following Book, and
having allo for the fake of the Doubt-
ing Reader,  infifted more largely
than ordinary upon the two laft of
thofe Syftemes, little remaineth for
the putting an end to this long I;rc-
AN ace
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face, but to make my Excufe (if it
needs any) for affigning the Diame=.
ters and Diftances of the Heavenly
Bodies in Englith miles, rather than
other larger Meafures, which would
perhaps have come nearer the truth.
But this was alfo for the fake of fuch
as are not very cogvetfant in Aftro-
nomical matters and Dimenfions :
who can betterunderftand you, when
you fay, ‘It is fo many miles, than
fo many Degrees, Minutes, or Se-
conds, or Semidiameters of the Earth
or other Planets. ' =

A~ now for 2 Conclufion, T
{hall only intreat all my Readers tq
joyn with me in their carneft Prayers,
thar as this Work is defigned for the
good of Mankind, particularly for
the Conviction of Infidels,for the Pro-
motion of the Fear and Honour of
GOD,and the cultivating of true Reli-
gion, {oirmay have its defired Effe&,

W. Derbam.
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STWRVEY
OF THE
HEAVENS.

The Introduction.

HE Pfalmift faich, (1)
"The Heavens declare the
Gloryof GO D 5 and the
- Eirmament (heweth, pus

| blickly declareth, tel-
leth forth, or preacheth his Handy-
Work, as the Hebrew Word fignifies

-

(r) Plal, 19. 1,2, 3.

(t)




2 The Heavens declare

(1): that Day unto Day uttereth Speech,
and Night unto Nught [heweth, or tells
forth, Knowiedge. Which Language
of the Heavens is fo plain, and their
Characters {o legible; thac all, even
the moft barbarous Nations, ~that
have no Skill either in Languages or
Letters, are able to underftand and
read what they proclaim. There s
no Speech nor Language where their Poice
ts not beard : their Line !s gone out
through all the Earth, and their Words to
the End of the World.

Tuat this Obfervation ef the
Pfalmift is agreeable to Experience,
is manifeft from the Deducions
which  all Nations have made
from God’s Works, particularly from
thofe of the Heavens; namely, that

there is 2 GO D 5 and that {uch as

(1) "3 fignificat aliquid werbis efferre, cirdm
wuntiare, annunciare, Conrad.Kircher.Concord.
Col. 226. Vol. 2. It is derived from 3
Cordm, Ante. have




that tb’er:: :'s- a God. i g

~ have p’rctended to Atheifm, and have
deduced God’s Works from Chance,
¢e. are fingular and monftrous in
their _Opimons Thus faith AElian
' (1), There never was any Barbarian that
contemned the Deity, nor called in quefti-
- on whether there be any Gods or no ? or
whether they take care of human Affairs 2
- No Man, neither Indian, nor Celr, nor
| Agyptian  ever entertained any Iucb
- Thought as Eumerus the Meflenian, or
| Dmnyﬁus the Phrygian, or ]—I:ppo,
or Diagoras, or Socias or Epicurus.
So one of Plato’s Arguments for the
Proof of a God, is ( 2) The unani-
mous Confent of all, both Greeks and
A Barbarians, who cmy‘g[s there are Gods.
'And Plutarch (3) agreeable to what
{ our Pfalmift afﬁrms tells us whence
they collected this Knowledﬂc of a
Deity. Men, faich he, bEgan to dc-

R

(1) De var. Hift. L. 2, cap. 31.
(2) De Legibus. L. 10.
¢3) De Placit. Philof. L. 1. ¢. 6.

B 2 kﬂﬂlﬂf
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knowledge a God, when they faw the Stars
maintain o great a Flarmony, and the
Days and Nights through all efle Year,
both in Summer and Winter to obferve
their flated Rifings and Settings.  And
to pafls over a great deal of this kind,
that I could cite from divers Heathen
Authors, What, faith the Stoick in
Tully, (1) can be fo plain and clear, as
when we behold the Heavens, and view
the Heavenly Bodies, that we {hould
conclude there is fome Deity of a moft
excellent Mind, by which thefe things
are governed? =eee—= A Prefent and Al-
mighty God.  Which be that doubts of, I
do not underftand, f{aith he, why be
fhould not as well doubt whether there be
a Sun or no that thines. And then he
goes on to prove that this can be no

idle Fancy depending on the Caprice

==

(1) Quid enim poteft effe tam apertum, tamque
perfpicunm, cum Cahan [ufpeximus, &c. De Nat.
Deor. L. 2. ¢, 2. 1

of




ol Nations, 5
of Man, but a well grounded, {ub-
{tantial 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 Fudgments of Nature 5 or {uch
Notions as are grounded upon the
true Judgment and Nature of Things.

- For which reafon, faith he, both among
~our felves, and inother Nations, the Ve-

neration of the Gods, 'and the Sacrednefs
of Religion augment and improve every
Day more and more.

Thus the Heavens declare the Glory of
God, even to the Heathen World, fo
manifeftly are 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 Heas
vens.

2. The great Number of the Heae
venly Bodies.

3. Their Diftances,

' B3 4- Theis



6 _i)fvy?an of the Work,

4. Their Motions.

5. Their Figures.

6. Their Gravity.

7. Their Light and Heat, and
the admirable Provifions made for
thofle Benefits. |
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OF THE
MAGNITUDE
O\F T HE

UNIVERSE, andthe BODIES

therein conrtained.

b P
The Ancient and Modern Reckonings

con pared .

on of the Telefcope,
the Univerfe was
thought to be confi-
ned within far more

narrow Bounds than it is fince
B 4 found
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found to be,the fixc Stars bcmg imagi+
ned to be all placed in the StarryHea-
vens (which they called the Firma-
ment) at equal Diffances from the
Earth (the Center) like {o many gol-
den Nails driven in the Top of fome
arched Roof, er ather circular Con-
cave, encompafling our Eye. Thele,
although far more narrow Bounds,
and 2 more fcanty Reckoning than
1t {hould be, yet was fufficient to
{hew who was the Maker of fuch a
ﬁupendous Arch, and fo noble a
Train as is contained therein.

Bur according to the modern
Reckoning (which is far the moft ra-
tional, and grounded upon better
Ph:f:nﬂmena) we fhall find this Branch
of the Creation far more magnificent,
and worthy of its infinite CR E A-
T O R than thofe former Cam-
putations made it.

Axp
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|  Anx~phow grand and magnificent
'3 Stru&tyre the Heavens are, will ap-
pear by a diftia¢t Confiderarion of
the Magnitude of the Heavenly Bo-
dies themfelves ; and of the Spaceip
which they are,

Cuar IL

The MAGNITUDE of the
Hcavenbr Bodies:

LTHOUGH we are not

able to give a certain Deter-
mination of the Magnitude of the
Heavenly Bodies, by teafon of their
 valt Diftances, yet enough we know,
“and are fure of concerning their im-
menfe Magnitudes, tp convince any
one that they are theWorks of GOD.
But to come to Particulars,

Tuas
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T 8 & Meafure by which we ufu-

ally gage and compare the Heaven-

ly Bodies, is our Terraqueous Glébe ;
of whofe Dimenfions and Bulk we
can make a pretty good Eftimate,
having tolerably good and accurate
Obfervations leading us thereto : the
Parciculars of which I have had Oc-
cafion elfewhere to fpecify (1).

"By thefe Obfervations it appears
that the Diameter of this our Globe
is above 79 Hundred Miles ; that

ey o e e "

(1) Pbyfico-Theol. B. 2. ch. 2. In which
Place I have made ufe of Mr. Picart’s Mealure
of the Earth, Butnotwithftanding the Diffe-
rence be but {mall, viz. a little above 32
Miles in the whole Diameter of our Globe,
yet I fhall make ufe here of our Mr. Nerwood's
and Monf. Caffini's Meafures, becaufe they
agree to almoft a Nicety, and Mr. Caffinss
were made (by the King's Command) at

greater Diftances, with the greateft Accura- -

cy. And according to thefe Meafures, the
Diameter of the Earth is 79677 Englifh
Miles, its Surface 199444201 Miles, and its
olid Content 264856 009000 Milgs.

cons
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confequently its Surface is 2 good deal
labove 199 Millions of Miles, and its
folid Content or Bulk near 265
Thpufand Millions of Miles. If
therefore we {hould go no farther
Hfrom Home than our own Globe, a
Mafs we here have worthy of an Ine
ﬁnite Creator, 2 Work proclaiming
that great Being that made it.

B u T as vaft a Body as chis (cems
to be, it is much lefs than many, yea
imoft of the Heavenly Bodies chat are
| vifible to us, except two or three of
IIthe Planets, which feem to be lefs
than our Globe, namely Mars, whofe
Diameter is reckoned to be bur 4875
Englifh Miles; and the Moon, whofe
'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
here, and all along, afligned to the Diameters
gf the feveral Planets are the mean Numbers
etween Mr. Flamfteed's in Mr, Whifton's 4ftro-
mazing
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mazing Bodics too. But for the reft,
chere is good Reafon o imagine their
Bulk exceeds that of our Terraque-
ousGlobe. Thus the two {uperiour
Planets by far exceed us 5 Saturn be-
ing computed at 93451 Miles in
Diameter , and confequently at

womical Leétures, and Mr. Huygens's in his Syff.
Saturn. and Cofmotheor. which (as Mr. Whifion
firft fuggefted to me) feem to be neareft the
Truth, For whereas the Rays of Light,
when intercepted by the Edge of a Knife or
other Body, are (as Sir Ifaac Newton obferves
in his Princip. L. 1. Prop. 96) fomewhat bent,
as if attra&ted from a ftrajt Line by that Body ;
and whereas Mr. Flam/feed’s Mealures were ta-
ken with a Micrometer that pinches or clafps
the oppofite Edges of a Planet which would
incurvate the Raysone Way ; and Mr.Huygens's
were taken with the Incerpofition of a thin
tapering Plate covering the Planet as far as che
extremity of its Face, which would caufe an
Incurvation of the Rays the contrary Way ;
therefore Mr. Flamfeed's Meafures are as much
too little, as Mr. Huygens's are too large, and
confequently the Mean between them pro-
_bably neareft the Truth, 0wt

4172
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427318300000000 Miles in its
Bulk; and upiger at 120653 Miles
in Diameter,and 92001 1200000000
Miles in Bulk. But yet as amazing
- Mafles as thefe all are, they are all
far out done by that ftupendous
- Globe of Fire, the Sun ; which as it
 is the Fountain of Light and Heat to
all the Planets about ic,a ffording them
by his benign Rays, and kindly In-
fluence, the great Pleafures and
Comforts of Life; fo doth it as fac
furpafs them inits Bulk; its apparent
Diameter being computedat 822148
Englifh Miles, and its folid Content .,
at  290971000000000000 Miles,
{uppofing the Face we fee of the Sun
to be its true and real Globe.

T s us ftupendous are the Mag-
nitudes of the Globes of this our So-
lar Syfteme. But thele not all, nox
perhaps the moft confiderable Bodies
of the Univerfe. For the fixt Stars,

although in Appearance but {o ma-
ay
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ny golden or flaming Spots, yet are,
with great Probability, fuppofed to
be fo many Suns, furrounded with
their refpective Syftemes of Planets,
as our Sun is 3 and no lefs in Mag-
nitude, if not greater, (fome of them
at leaft) than our Sun is, but only
diminifthed in Appearance by their
prodigious Diftances from us.

[¥ now we refle¢t upon the pro-
digious Maffes of thofe many Hea-
venly Bodies that prefent themfelves
to our View, and many more I {hall
thew arc unfeen 5 what a furprizing
Scene do the Heavens afford us of che
great CREATOR’s Power! a Train
of fuch immenfe Bodies, that what
lefs than an Almighty Hand could
find Matter fufhicient for, and then
compofe fuch magnificent Works !
But yet what is the Magnitude of all
thefe Bodies to that immenfe Space
in which they are 2 Which is the
next thing to be confidered.

CHAP.
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GG INOTK I IO IO GRIGR IO
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Of the IMMENS1T v of the Heavens,

T is neceflary thac I {hould give

a diftin& confideration to the im-
menfe Space pofleft by the Heavenly
Bodies, becaufe it was once imagi-
ned to be limited by the narrower
Bounds of the Ptolemaick Syfteme, by
that which they called the 'Azazy,
the Starry Concameration, or Firmament
of the fixt Stars, as I have before in-
timated ; but now with far greater
Probability and Reafon it is extended
to an indefinitely larger Space, a
Space f{ufficient, without all doubs,
to contain all the noble Variety of
Syftemes therein, not only our own
of the Sun, but all thole others I

mentioned of the fixt Scars alfo. But
for
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for the better proof, and more eafy
Apprehenfion of the Magnitude of
this vaft expanded Space; let it be
confidered,

1. T 8 a 1 fome, if not every one,
of thofe vaft Globes of the Univerfe
have a Motion. This is, in {ome,
manifeft to our Sight, and miay eafi-
Iy be concluded of all, from the
conftant Similitude and Conlent
that the Works of Nature have with
one another, But in what manner
thefe Motions are performed, whether
by the Motion of the Heavenly Bo-
dies round the Earth; or by the Earth
round its own Axis, or any other
way, 1t matters not much now to
enquire, | |

2. I v is manifeft that the Earth
is fet at fuch a due Diftance from the
Heavenly Bodies, and the Heavenly
Bodies at fuch a due Diftance from
one another, as not to interfere;
clath with, er diforder one another;,

Nay
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F

Nay fo great is their Diftance, fo
convenient their Situation; that they
. donot fo much as eclipfe one arother,
- except fuch Planets as are called Se~
| ¢condary: ' Sk 1)
3. It is farther - manifeft alfo,
- That thofe vaft Bodies are fo far off,
~ as to appear extreamly [mall to our
Eye, confidering their prodigious
Magnitudes. = |

Now for the effecting of this, or
any of the other Matters, it is necef=
fary that there be a f{ufhcient Spaces
And that there is fuch, and what that
Space is, we may make a Judgment
of, by confidering Particulars accor-
ding to the beft Obfervations we have
of thefe things. |

A N p to begin nicareft Homé ; the
nieareft of the Heavenly Bodies to us
is the Moon, whofe Orb is the leaft
of any of the Celeftial Globes; but
yet fgf: takes up a Space of ncar 480

| - thoii
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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-
volve round the Sun 3 or (which a-
mounts to the fame thing) if the Sun
revolves round the Earth, this Mag-
aus Orbis, as it is wfually called, is 2
Space of above 540 Millions of
Miles Circumference (2), or 172

4

(1) The Moon’s mean Diftance from the
Earth according to Sir Ifase Newton's Princip,
pP. 430. is 6o i Semidiameters of the Earth, ac-
cording to which, the Diameter of the Moon’s
Orbit s 479905 Englifh Miles.

(2) Concerning the Diftance between the
Sun and the Earth, thereis a great Difagree- -
ment between the former and latter Aftrono-
mers, occafioned by the Difagreement between
their Obfervations of the Sun’s Horizontal Pa-
rallax (which is equal to the Earth’s Semidia<
meter viewed at the Sun) Tycho making it 3
minutes, Kepler but one, Bullialdss 2 minutes,
21 feconds, and Riceioli but 28 feconds. Con-
fequently the Diftances arifing from hehce

Millis
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Millions of Miles Breadth. And if
to that we add the Increment caufed
by the Sweep of the Moon, or the

bha"p. 3. Moop’s and Earth’s Orb. 19

are lefs than thofe of the latter Aftronomers.
The very ingenious and accurate Monf. de L«
Hire in his Tabul. Afren. thinksthe Sun’s Hori-
zontal Parallax to be noc above 6 Seconds,
and his Diftance therefore to be 3.4377 Semi-
diameters of the Earth. Butalchough his Ob-
fervations were made fince, yet I fhall make
ufe of Monf. Ca/fini’s Number, being deduced
from very ingenious and accurdte Obfervati-
ons of the Parallax of Mars, and agrecing
nearly with the Determinations of two great
Men, Mr. Flamfteed ahd Mr. Huygens; and 1 may
add Dr. Halley too, who make it about 10 or
12000 Diameters of the Earch. That great
Aftronomer afligns a Number between them,
in his Les Elemens de L’ Aftron. § 37. That the
Sun’s Parallax being [uppofed 1o be 9.} Seconds,
- gives the 'Dfﬁﬂﬂ of IZE Sun from the Earth,
21600 Semidiameters of the Earth: which are
equal to 86051398 Englifs Miles. And imagi-
fiing the Magnus Orbis to be a Circle (which is
dn Ellipfis not much differing from a Circle)
the double of that Number is the length of ics
Diameter, viz. 172102795 Englifh Miles.
Thefe Numbers are different from thofe I
have afligned in my Phyfico-Theol. B. L. ch. 4.
Note §: %xum a Miftake ac that time.

€ 2 Excur-
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Excurfion of her Orb beyond the Mag-
nus Orbis, we {hall have a Space yet
broader by near 280 thoufand Miles.
But as vaft a Space as this feems to
be, yet it is not fuch as to caafe ei-
ther the Earth or Moon to clafh with
any of the other Celeftial Globes, as
[ have faid; nay fo far from that,
that not fo much as their Shade ap=
proaches any of them. In which
cafe, what ample Orbs muft the three
fuperior Planets have 2 what a Space
is neceffary for them and their more
numerous Moons to perform their
much larger Courfesin 2 And accor=
dingly fuch Spaces they, and the reft
of the Planets are all %uud to have:
SatuwrnanOrb of 1641526386 Englifh
Miles Diameter ;5 Fupiter an Orb of
895134000mil. Marsof 262282910
Miles; Penus of 124487114 Miles; §;
and Mercury an Orb of 66621000 §

Englift
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Englifb Miles (3) : all of them Spa-
ces fo accurately laid our, and Di-
ftances fo duly proportioned to theiy
Revolutions about the Sun, that
abundantly manifeft infinite Wifdom
to have been concerned in their Ap-
pointment, as I intend to fhew in
proper Place. . |
B uzt now after this Account &f
this {o prodigious a Space as that of
our Solar Syftem is, what is it to the
nearly infinite Expanfum 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
afligned 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 Ifaac Newton's
Diftances of the Planets from the Sun compu-
ted from cheir Periods in his Principia, L. 3.
Phanom. 4.

OF to
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to the making an Eftimate of which
Matter, let it be fuppofed (which is
ufually allowed) that the Fixt Stars
arc fo many Suns ; that they are of
the fame, or ncarly the fame Magni-
tude as our Sun is; and that the Diffe-
rence of their Magnitudes arifeth from
the Difference of their Diftances ; if
fo, then it will follow, That the fixt
Stars are each of them as much far-
ther from us than the Sun, as theit
apparent Diameters are lefs than thae
of the Sun(4). And forafmuch as few
of them appearotherwife thanasPoints
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?
For an Example, let us take one of

the fixt Stars {uppofed to be neareft

(4) Cmﬁpare the fagacious Dr. David
Gregory's Demontftration of this in his Affron.
L. 3. Prop. 56, 60, and 61.

to
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to us,as being the brighteft andlargeft,
namely Syrinse  Now this, by accu-
rate Obfervations (5) hath been found
. to bein Appearance 27664 times lefs
- than the Sun; and confequently, by
the foregoing Rule,it is fo many times
farther off than theSun is, which will
~ -amount to above 2 Millions of Mil-
lions of Englifh Miles. And if fo,
what an immenfurable Space is the
Firmament, wherein a great Number
of Stars leffer and leffer, and confe-
quently (according to the foregoing
Suppofition) farther and farcher off,
are feen with our naked Eye, and
many more difcovered with our Glaf-
fes, and ftill many more and more

‘wirh better Glaffes (6), and in all

e

(5) See Mr. Huygens in Cofmotheor. p. 137,
(6) In viewing the Planets with my longer
Glafles, efpecially the Planets of a weaker
Light, it often falls out cthat divers of the Fixt
otars, and fome of them very meIl, prefent

C4 ' pro-
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probability many others that cfcap
fhe Reach of our utmoft Art to dcl_s-:
cry : which may confequently be as
far diftant from chofe we fee, as thofe
are from us,

=

themfelves at the fame time within the Glafs,
notwithftanding its A4res is not {ufficient to
contain both Fupiter and his moft diftant Se-
tellites. By which means it is fometimes diffi-
cult to diftinguifh between thofe Fixt Starsand
the Satellizes of the Planets. Thus I have
fometimes been ready to fancy that [ faw one
or more Satellites near Mars, untill by future
Obfervations [ perceived they were only fome
of the Telefcopick fixe Stars lying in the Wa

of Mars. So about Satwrn, 1 have often 'dill-(
cerned the Likenefs of many Satellites, but
1 am not fure I ever faw above three. From
whence it is manifeft, that in all Pares of the
Heavens there are many Stars which prefent
themielves to our Eye through pur long Glai-

{es, that are otherwife invifible to us.

CHAP,
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Practical Deductions from, and Refle-
¢tions upon the MAGNITUDE of
the Heavens, |

JF_YAVING fet forth the prodi.
gious Magnitude of the Hea+
venly Space, and of the Bodies there-
in contained, before we proceed far-
ther, let us paufe a little to confider
what Influence thefe Things ought ta
have upon us,

Axpo in fhort who can beheld
the Regions above, and confider the
Things therein contained, and at the
fame time not own them to6 declare
the Glory of God 2 Who can view that
immenfurable Firmament in which
thofe Bodies are, and not acknow-
ledge his Handy-Work > We admire,

48
iy
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as juftly we may, the vaft Bulk of
thls our own Globe : but when we
confider how much it is furpaffed by
moft of the Heavenly Bodies, what
a Point it degencratf:s intg, and how
lictle more even it, and what we call
its Great Orb mgethcr allo, are, when
{een from the Heavens, t}us gives
us a juft and noble Idea of the Inﬁ-
nite Creator’s Works, {uch as is wor-
thy of God, and fuch as may make
us {light, not overvalue this little
Heap on which we dwell, and caufe
our Thoughts and Defires to {oar
among rhe Heavcnl{y Glories. But
for an Application of thefe Confide-
rations, let us hear Seneca’s Reflecti~
ons upon the Matter (7), who on this
Account recnmmends Virtue, not
purely becaufe it is a noble thing in its
own Natyre, and a great Bleffing to be
free from Ev:! but alfo becanfe it enlar-

—

(7) Nat. Quzft. L, 1, Przfar.

geth
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geth the Mind, and prepares it for the
Knowledge of Heavenly things, and
makes it fit to affociate with God (8 ). —
- Then, faicth he, the Mind hath the con-
fummate and fu! | good of eur human State,
when having conquered all Evil, it ﬁ:aars
alﬂﬁ and wandering among ‘the Stars
above, it is able to deride the [Fately
Struétures of the Wealthy, and all their
Riches. — — — Neither, faith he, can
it contemn the Parches and Roofs [hining
with Ivory, the clip’d Groves, and the
pfeafm:r Streams conveyed to their Houfes,
until it bath wandered throughout the.
whole World, and from above laa@{g
down upan tbt,s little Globe, covered in a

reat meafure by the Sea, and where not
% ﬂa‘ben{y, and either bumt up in one

part, or froxen in the other, it then fmtf:l
ta it feff Ts this that little Point that is

divided among fo many Nations by Fire

S BE

(8) Qui in confortinm D E I veniat.

and
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and Sword 2 0b how ridiculous are the

Bounds of Mortals, when this River .

divides this Nation, that Mountain
boundeth another, and that Defart
another? For as for this World, {aith
he , Tt is but a Poimt in which
ye fail, in which ye war, in which
ye difpofe of Kingdoms. But above, are
vaft Spaces, into the Poffeffion whereof
the Mind is admitted, on Condition it
hath brought but little of the Body along
with it that it bath cleanfed itfelf from
every filthy thing, and being difengaged
from the World hath made itfelf illuftri-
ous, by being expeditions and light, and
content with little things. When fuch a
Mind, faith he, hath touched thofe Ce-
leftial Regions, it is then nourifbed and
grows s and, as if delivered from its
Bonds, it returns to its original State.
And this Argument it bath of its Divinity,
that it delights in divine Matters, and is
ganverfant with H:rem, not as. thin I
ﬂmn-ge, bur its own,  There it fecurely

) bebolds

; i e
b N N e A aoli e o

ol . B
i
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bebolds the rifing and [etting Stars, their
different Courfes, &c. There this curi=
ous Spectator difeuffes every thing, and
ﬁarckes_ ont every thing. And in=
deed what [hould it do but pry into thofe
Matters, . fince be knows they belong to
bimfelf. Then be contemns the narrow
Bounds of his Habitation in this World.
— ~  And here at laft be learns what
he hath long enquired after : there be bes
gins to know God (9 ).

(9). llie incipit D E U M noffe.
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in
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in this from their N#umber ; 2 Num-
ber fo great, that we cannot view

~ and confider them without Aftonith-

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 a

- 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

o to other Parts of this our Globe,
%rom 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 in every Place ; and
when (as I already’ hinted) we view
the Heavens with our Glaffes, and
difcover many more than our naked

Eye eouldreach; and when we again

VIEW
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view them with better and better In-
ftruments; and ftill difcover more
and more of thofe Starry Globes ;
when particularly we furvey what
they eall the Milky-Way, and
fee the prodigious Number, I may
almoft {ay Clufters, of Stars, that fill
that Region of the Heavens,and caufe
that remarkable whitenefs there: I (ay,
when we fee fuch prodigious Num-
bers of thofe Heavenly Bodies; which
no art of man can number ; and
when we farther confider, that in all

probability, we do not fee the half,

nay perchance not the thoufandth
Part of what the Heavens do con-
tain ; as we cannot but be ftruck with
Amazement at {fuch a multitude of
G O D’s glorious Works, fo we can<
not, we are worfe than Men if we do
not, own the great CREAT OR;
and give him his due Praifes.

CHAP,

'. .iF
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. That the Fixt Stars are Suns encompaf=
l fed with Syftemes of Planets.
¥ LTHOUGH the Number
of the Erratick and Fixt Hea-
venly Bodies we fee, are fufficient to,
{et forth the Exiftence and Praifcs of
their great CREATO®R, yet there
is one thing more that [ cannot eafi-
~ly pafs over (though it hath only
high Probabilities for it) becaufe it
- gives us 2 far more ndble and agreea-
~ ble Idéa of the Creation, than the
. World was ever, that we know of]
. acquainted with before ; and that is,
. That the beft and moft learned mo-
dern Aftronomers do generally fups
pofe the great mulcitude of Fixt Stars
. we fee, or imagine to be in the Unis
| | | D verle;

-
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verfe, to be fo many Suns, and each
of them encompafled with a Syfteme
of Planets like our Sun.

A ~ o that the Fixt Stars are Suns,
or of much the fame Nature as our
Sun, there is great reafon to cons
clude,

1. Becausk they are Bodies no
lefs immenfe (as I have faid) than the
Sun, but only diminifhed, in ap-
pearance, by their prodigious di«
ftances from us. ‘

2. Becausk they fhine by their
own native Light, not by any bor-
towed from the Sun. For fo great
are their diftances from the Sun, and
from us alfo, that it is not poflible
their Light fhould be received from
the Sun, and refle&ted to us, as that
of the Moon and other Planets is.
And with all fo brisk and vivid is
their Light, and fo very fmall theit
apparent Diameters, when divefted
of their glaring Rays, and made to

have
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have their true appearance through
our Telelcopes, that ho queftion 1s
to be made, but that they fhine by
their own innate Light, ac our Sun

Ax o if the Fixt Stars are fo ria-
ny Suns, certainly they minifter to
fome grand Ufes in the Univerle, fat
above what hath ufually been attri-
buted unto themi. And what more

tirobablc Ufes, than to perform the

 Office of fo many Suns ? that i, to
~ enlighten and warm as manySyf{temes

of Planets ; after the manner as our

- Sun doth the Erraticks encompaffing
it. And chat this is the Ufe and
~ Office of the Fixt Stats is probable,

i. BEcausk thisis a far moré
probable and fuitable ofe for fo mas
ny Suns, {o many glorious Bodies,
than to fay they were niade only to
enlighiten and influence our lefler,
and I may fay inferior, Globe 5 which
ariother Moon or two, or one of

| B 2 two
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two of thofe very Suns fet nearer to
us, would have better done, than
all the whole train of Heavenly Bo-
dies now doth. But inftead of this,
many of them, nay perhaps the
greateft number of them are at fuch
immenfe diftances (as {hall 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 fuch immenfe,
unfeen, far diftant Bodies can be to
our Woild, when there are fo man
already of divers Magnitudes of thuI{
that fall under View, that (befides
other much greater Ufes they may do
in the Univerfe) do minifter to our
comfort here upon Earth in fupplying
the Abfence of the Sun and Moon by
Nighc.

2. Frowm the Parity, and con-
ftanc Uniformity obfervable in all
God’s Works, we have great Rea-
fon to conclude that every Fixt Scar

2 hath
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hath a Syfteme of Planets, as well as
the Sun.  For it is certain that the
- Sun 1s a Fixt Star to the Fixt Stars,
- as they areto the Sun.  And in this
~cafe, if (as the juftly renowned
Mr. Chriftian Huygens argues) (+) we
Jhould imagine our [elves to be placed
~ Jomewhere 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
diminifbing of their light, or becaufe
their Orbs would fink into the [ame Iucid
- Point with that of the Sun.  Being then
| Jo placed, we [hould imagine all thefe
- Stars [both Sun and Fixt Scars | to be
i much of the fame Nature and kind 5 and
 from a view of any one of them nearer to
s than the reft, we [hould make our
- judgment of them all.  And now being,

-

(1) Cofmotheoros p. 133.

D 3 [aith
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faith he, by the favour of God, admit-

ted [o near one of them, namely the Sun,
as to fee fix leffer GiﬂBes revolving round
about -him, and other Secondary ones re=
volving rﬂund Jome of them : why ought
we not to bave the fame judgment of the
reft of thofe Suns, as of this, and think
it altogether praﬁabie that rbls s not the
only Star of all the number that is encom=
paffed with fuch a train, or in any ref=
pect excels the reft ? ?\mber alfo that
this Star alone revolves round its own Axis,
but rather that all the reft have /ame-
what ﬂf the fame kind alfo. And fo
that learned Perfon goes on in the
furcher purfuic of his ingenions Ar-

gument,
" 3. Besipes thofe ftrong probabi-
fities, we have this farther to recom-
mend thofe imaginations to us, That
t‘ns account qu the ].Imverﬁ: is far
more magnificent, worthy of, and
beceqaing “the infinite CREATOR,
than any erher of the narrower
Schemes.
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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
larger Space of the Primum Mobile,
which the Ancients fancied were the ute
moft Bounds of the Univerfe, but they
are extended to a far larger, as well
as more probable, even an indefinite,
Space ; as was fet forth in the firft
Book. Alfo in this Profpe& of the
Creation, -as the Earth is difcarded
from being the Center of the Uni-
verfe, fo neither do we make the
Ules and Offices of all the glorious
Bodies of the Univerle to center there-
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-
tenfive, grand, and noble View of

(2) See Phyfico-Theol. B. 2, c. 6. N. 3.
D 4 God s
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God’s Works : a far greater number

|

L
b,
L1

of them 5 not thofe alone that for- |

mer Ages faw, but multitudes of
others that the Telelcope hath dif-
covered fince; and all thefe far more
orderly placed throughout the Hea-
vens, and at duer and more agreeable
diftances, and made to ferve to much
more noble and proper ends: for
here we have not one Syfteme of
Sun and Planets alone, and one on-
ly habitable Globe, but myriads of
Syftemes and more, of habitable
Worlds(3),and fome even in our own
Eolar Syfteme, as well as thofe of the
Fixt Stars. And confequently if in
the Sun and its Planets, altho view-
ed only here upon the Earth at a
great Diftance, we find enough to
entertain our Eye; to captivate our
Underftanding, to excite our Admi~

(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
- multitudes of them ! in all thofe
Syftemes of the Fixt Stars through-
out the Univerfe, that I have fpoken
~ of, and fhall have occafion to men-
- tion again in the next Chapter.

CHAP.. HL
ﬂf N E W Stars.

ESIDES the Planets of our
) Solar Syfteme, and the won-
derful number of Fixt Stars, there
are fome others, which are cal-
led New Stars, which fometimes ap-

ear and difappear in divers Parts of
Fhe Heavens, and will deferve a

Plgce here,

" Soms
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Sowme of thefe New Stars have
been taken notice of as 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 [o or no, he therefore (as Pliny
tells us) (4) fet wupon numbering the
Stars for pofterity, a diffieult Task be
Jaith, even for a God : and by proper In=
ftruments be marfhalled them in /:ck 0r=
der, that their Places and Magnitudes
might be known : by which means it
might be eaftly found, not only whether
they decayed and perifhed, or were again
renewed 5 but alfo whether any of them
changed theiy places, or bad any Motion,
as alfo whether they increafed or decreafed.
Thus Pliny. q

- Since which time many other
fuch New Stars have been taken No-
tice of by others. To pafs by the

T

New

(4, Plin, Nat, Hift. L. 2. ¢.26,
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New Stars in Eadrian s, V. a!enmmm 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 fuich v were
thole New Stars obfcrved by Tyche
Brahe, David Fabricius, fanfan Bayer,
I(epler Marius, ﬁjrgrﬂs Holwarda,
Hevehm Montanari, Bullialdys, Caﬂf—
ni, our Mr. Ffamﬂeed, and fome o-
thers (5); to which may be added a
New Star that appears at this very
time I am writing, in the Neck of
the Swan; the fame in all probability
that hath been feen before by

(5) For a Catalogue of thefe and other
New Stars, the Conftellations in which they
appeared, and other matcers relating to them,
I fhall refer to Riccioli’s Afmﬂge;? L.8. 5e&. 2
¢ap. 1. Hevelii Prodrom. in his Delcription of
the Comct in 1665. p. 423. the Appendix to
Mercator's Aftrom. and Mr. L wrrfmrps gfé'r:afg

’VD. 1. p 247 _
Mr.

B



44 Of New Stars. ~ Book !:I

Mr. Kirk (6) in 1687, and 1688
and pecrhaps by Bayer long before, as
alfo Hevelius and others.

O r thele New Stars, there 1s 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
Conftellations, as in Cafiopeia, the
Swan, the Great Bear, Andromeda, Eri-
danus, the Whale, the Ship, and divers
other paits of the Heavens.

- (6) In the Mifcellanea Berolinenfia p. 210,
Mr. Kirck faith, he for fome time, fought
this Sear in vain, but at laft on & Adug. 1687,
he found it wich the help of an 8 foot Tube,
but very {mall, but that it grew bigger and
bigger o ason O 23. to be {een with the
naked bye, until having arrived to its great-
eft Magnictude, it again became lefs and lefs,
and ac leaft invifible ¢cvenin a Telefcope. By
frequent Oblervations he difcovered its Mo-
tion to be very regular, and its Period to be
404 5 days, ‘ S s

Weag
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W u & 1 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 thar emit fo liccle light as Me-
teors do, to be feen by us.  And as
for other Opinions about them, they
are too many, and too frivoleus
({fome of them) to be named (7), 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 {ide 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
diffppea.r as the darker takes place:
Some think they may be fixt Stars
that expire in Light and Vapours (8)

(7) Lt the Reader hath 2 mind to fee a va-
riety of thefe Opinions, he may find them
largely enough handled in Riccioli's Almagef?.
ubi fupra C. 17.

(8 This is what Sir Ifaac Newton furmifes
in his Princip. L. 3. Prop. 42.

and
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and are agam rekindled,; :md recruite

ed by the Accels of Cnmcts Others’

tzke them to be Comets themfelves:
Bur ifI may be admitted to {peak my
own opinton (in which I prefume I
am not fingular) I racher take them
to be Planets belonging to fome of
the Syftemes of the Fixt Stars; {po-
ken of in the laft Chapter, and that
thefe Planets become vifible when
they are in that part of their Orbits
nc wreft the Earth, and again gradu-

dlfappﬁ:ar as th move in their
Orb its tarther and farther from us:
And this is very probable,

i. Fr o that Increafe and De-
treafe of their Light and Magnitudes
which is conftantly obferved in them :
they being ac ficft obfeure, and hard-
ly difcernable, but by degrccs OTOW=
ing brighter and brighter, till fome
ok thens cqual the light of Penus
and others the light of the Fixt Stars

of the Firf, Second, and Third Mag—

micudes 3

]
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nitudes : and then again as graduala
ly grow lefs and lefs till they utterly
Jgfappcan

2. F & 0 m their Periodical motion
and return after a certain time. This
indeed hath not been fo carefully
and judicioufly taken notice of as it
deferves, or fo as to bring their Pe-
riods under certain determinations ;
but yet in fome of Hevelius's and
Cafini’s obfervations; it hath been
difcovered that fome of the fame
Stars have returned, as particularly
that in the Whale's Neck, and that
- which now appears in the Swan’s
Neck, or Crop.

3. Fr om their great Diftance
from us ; many or moft of them ha-
ving lictle of no Parallax, and being
found to be above the Planets of the
Solar Syfteme, even in the very Regi-
ons of the Fixc Stars themfelves, or

but lictle inferior to them,

AN»®

——
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28 Of New Stars,

Book 11

1'

A xp now whatever thofe New
Stars are_ they are a faither Demon-
ftration of G O D’s Power and Glos
ry : and that there are many moré of ‘
the grand Works of the Creation than
whar our Eyes behold at all, or thae
we have only now and then a glimple
of. Bur if (as to me it feems very
probable) they are Planets of other
Syftemes, fome of thofe Erraticks re-
volving round {ome of the Fixt Stars,
then do they lay open a ftill 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 dreamr of before, and
that even Angels themfelves may be
amazed at the fighe of.

&9
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Of the due is well as great, - DISTANCE
af the Heavenly Bodies.

1 HA VE before taken
notice of the immenfe
Diftance of the Hea-
venly Bodies, that it
is fuch as makes thofe
' vaft Bodies, the Fixt

' Stars (no lefs in all probability, as I
{aid
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faid, than the Sun it {elf) to degene-

rate into fo many Points, yea to ef-
cape our eye 3 nay more than this,
that 1t caufeth even our own Great Ork
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.

more on that matter. But that which
I fhall fpeak of in this Book, is the
due proportion of the Diftances of
the Heavenly Bodics, that they are
not fet at random, like 2 Work of
Chance, but placed regularly and in
due order, according to the beft me-
thods of Proportion and Contrivance.
Which will be manifeft from the fol-
lowing Chapters, which will fhew
that the Diftance is fuch, that none
of the Globes interfere with one ano-
ther : but inftead of that, are in due
and the moft nice, commodious Pro-
portion.

CHAP.

i
i Pl e e 5 . 4
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Chap. 2.  Globes interfere, 51

CHAP. IL

That none of the G LO BES of the
Univerfe interfere. |

AD the Univerfe been thé

_ Work of Chance, or any
thing but a wife Archite&, tliére
would have been a great many blun-
ders and inconveniencies in the Sitna-
tion of {fuch a prodigious number of
immenfe Globes as the Univerfe doth
contain. Some woiild have been too
near, fome too far off, fome would
have met with, knocked and ftop’d
one the other, and fome would have
fo interfered as to have incommio-
ded the other fome way or othet,
But inftead of chis, every Body
throughout the whole Creation is,
as far as it is poffible forus to obterve;

E 4 fet

el
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fet at fuch a due Diftance, asnot on-
ly to avoid all violent Concourles,
but alfo fo as not to eclipfe or fhade
one the other, wherever it may be
prejudicial, or indeed not ufeful and
convenient, or {fo as to hinder one
anothers kindly Influences, or to pre-
judice one another by noxious ones.
This is very manifeft in our own
Syfteme of the Sun; and becaufe we
fee it not otherwife, we may con-
clude it to be in all; unlefs we {hould
make fome exception for what is fuf-
pe&ted (and indeed only fufpected)
of Comets, which in their approaches
towards the Earth, are imagined to
caufe Difeafes, Famines, and other
{uch like Judgments of God. But
this is only Surmife, and what befalls
the world at other times without the
vifible approach of any Comet. But
however, (uppofing that as Comets
move in Orbs very different from

thofe of the other Heavenly Bodies,
fo
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fo cheir Effects and Influences may
be as different; yet this may be, and
no doubt is (becaule it may be pro-
ved) with the concurrence, and by
the appointment 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 Habication and
Torment after death. But fuppo-
fing it to be fo, yet herein is a kind
Providence manifefted, That their
Returns to the earth are but feldom,
and their Stays fhort, and that they
take up many years in paffing the reft

of their Orbs. |
A Np now whether we confider
the due Situation of the greateft part
of the Heavenly Bodies, whereby
neither they nor their influences do
interfere ; or the more unufual Pofi-
T E 3 tion
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tion and Motion of Comets, flill it
appears that a wife and careful Ar-
chite&t was the Contriver and Orde-
rer of it all : efpecially if we joyn
what follows in the next Chapter.

R RO R R S AR s
CHAP I

Of the nice Proportians of the Diftances
of the Heavenly Bodies.

f S it is.one great demonftration
™8 of the ingenuity and skill of
an Archite@ to give due proportions
to his Work ; fo we find this to be
abundantly manifeft in all the Bodies
of the Univerfe that fall under our
cognizance : among which we may
dil%ﬁ:ﬂ a curious Order, and that
due and nice Propottions are ftriétly

obferved in their Situation.
How



Chap. 3. theHeavenly Bodies. 5§

H o w the Fixt Stars are ficunared
in refpect to one another, is impofii-
ble for us to determine at fuch pro-
digious Diftances as they are from
us ; but they look to us, who can
have no regular profpe& of their po-
ficions, 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 confufed manner,
until we came near and had a regu-
lar profpet 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 {hould find them
very commodioufly and well fer in
the Firmament in regard of one ano-
ther. And this we have great reafon
to conclude from the Rules of Parity,
from that conftant Harmony, and
Similitude obfervable among all the
works of the Creation, which fall

' E 4 under
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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 Prol%e& 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.

F o the eviction of this matter,
let us (according to the moft received
and rational Hypothefis) fuppafe the
Sun placed in the Centei, to influ-
gnce all his Planets with Light and
Heat, Then follow the feveral Pla-
pets, {urrounding him, not one here,
and another there, at all adventures,
in 2 rude manner, but {o orderly, and
at fuch due diftances, as make the
Squares of their Revolutions round
the Sun, in proportion to the Cubes
ot cheir Diftances from it. And this
proportion is what ogcus througho}tzt

thc
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the whole Solar Syﬂ:'éme in ail the Pri-
mary Planets that revolve round the
 Sun, and in the Secondary Planets
~ alfothar revolve round them. Thus
it manifeftly is in the Five Moons that
| accompany Saturn, and the Four ac-
companying Fupiter. And if che great
C R EA TOR and Contriver of the
Univerfe hath thus modelled, and
methodized 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 {amein the
~ other Syftemes thereof alfo ;5 that
every Syfteme js fet at a due Diftance
from one the other, and every Body
in cach Syfteme at its due Diftance
alfo from their Sun, or Fixt Star.
Ax o now who can refle¢t upon
thefe things, and not perceive and
admire the hand that a&eth in them,
. the Contrivance and Power of an in-
~ finite Workman ! For where we have
fuch manifelt ftrokes of wife order
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and management, of the obfervance
of Mathematical Proportions, can
we conclude there was any thing lefs
than Reafon, Judgment, and Mathe-
matical skill in the cafe # or that
this could be effected by any other
Power, but that of an Intelligent
Being, who had Wifdom and Power
fufficient for fuch a Work : accor-
ding to the realoning of the Stoickin -
Cicers, who pleads thus (1) : If thoy
[houldft fee a large and fair Houfe, thoy
couldft not be brought to imagine that
Houfewas built by the Mice and Weefles,
although thou ﬂmm’dﬁ not fee the Mafter
thereof : fo (faith he) wouldft thou not
think thy [elf very plainly to play the fool,
if thou [houldft imagine fo orderly a frame
of the World, [o great a variety and beau-
ty of Heavenly things, [o prodigions 4
quantity and magnitude of Sea and Land,

_.‘-
=

(1) Ciggr. de Nat. Deor. L. 2, c. 6,
9
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to be thy Houfe, thy Workmanfbip, and
not that of the immortal Gods! And fo
'when we fee {uch good order, fuch
'due proportions in this Region of the
| Univerfe, and have good reafon to
conclude the fame may be through-
out the whole, can we, without
great violence to Reafon, imagine
this to be any other than the wark
ofGOD:
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Thatthe bare M 0 T10 N of the Heavens
and Earth are a Demonfbration of God,

=N treating concerning
21| the Motion of the Hea-
venly Bodies, 1t will
be neceflary to take in
that of the Earth too,

v 18
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it being not eafy to fpeak of onewith-
out the other. And here there are
‘two things that are manifeft Demon-
Atrations of the prefence and manage-
ment of G O D, namely, That fuch
Bodies {hould move at all : and thae
their Motion is fo regular.

1. Taart all thofe vaft Globes
of the Univerfe fhould have 2 Moti-
‘on, muft of neceflity be from fome
‘Being that had Power enough to put
them in motion. Far as Laftantius
well argues, (1) There is indeed a pow-

cer in the Stars (and the like may be faid

of the reft of the Globes) of performing
It their Motions, but that is the Power of
God who made and governs all things,
not of the Stars themfelves that are mio=
ved. For it is impoffible for fuch
lifelefs, dull, unweildy Bodies to

move themfelves, but what Motion

(1) Laéant, L. 2. ¢. 5.
they
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they have, they muft receive from
fomething elfe able to move them.
Now this fome will fay may be effe-
&ed by the Portices furrounding the
Sun, the Earth, or other Primary
Mover (2) 3 or from a Veéoral
Power, or Emanations of the Sun;
(3), or thole Primary Movers catry-
ing about and pufhing on thefe Bos
dies which move about them. Buit
allowing that it is poffible it mighe
be fo, yet ftill we muft recur to fome
Fir[t Mover, fome Primary Agent, who
was able to fet that dprincipal Mover
into motion ! and then the cafe |
amounts to much the fame, and the
Argument hath the fame force, whe-
ther we attribute the Motion of one; |
or all the feveral Globes to the Pows |
er of GOD. For in our Solar Sys |

[

(2) This was Cartes his Motion, and of |
others long before him.

(3) This was Kfffgt’_s Scheme.
ftem;
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fteme, for Inftance if it fhould be
thought, that the Six Primary Planets
revolving round the Sun, receis
ved their motion from his Revo-
lution round his own Axis; yet let
us think (as Plato argues (4) ) how it
is poffible for fo prodigious a Mafs to be -
carried round for fo long a time, by any
natural caufe 2 For which reafon (faith
he) I affert God to be the Canfe, and that
it is impofible it [hould be othermife.
Thus Plato : and his Argument is un

- doubtedly good, fince, as Ariffotle
- argues (5), Every thing that is moved,

- muft of neceffity be moved by fome other

thing 5 and that thing muft be moved by
Jometbing that is moved either by another,
or not by another thing. If it be moved
by that which is moved by another, we muft
of neceffity, faith he, come to fome Prime
Mover, that is not moved by another.
For it is impofible that what moveth,

*(4)Platoin Epinom.
{5) Ariffot. Phyfico. L. 8. 6. 5. and
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and is moved by ansther, [hould proceed
in Infinicum.

A xp now therefore, if in our So=~
lar Syfteme, we fhould imagine the.
Moon to be wheeled about our Earth,
by the Motion and Veétorial Power
“thereof ; and the Moons about Sa-
turn and Fupiter by the Motion and
Ve&orial Power of thofe Planets ; and
all the Primary Planets to be turned
round about the Sun by the Power
of the Sun, yet at laft we muft find
out 2 Mover of the Sun it felf and
thofe other Primaries: a Caule of
fufhcient Power to wheel abourt thole
prodigious Mafles, of {uch vaft Bulks,
as have before been affigned to them,
and which, befides their own Weight,
are, according to the former Hypo-
thefes, clogged and encumbered with
the Vis Inertie of all thole Planets,
whether Primary or Secondary, ot
both, which they drive round. And
if this was the cafe, what Power can

be
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be found fufficient for this Work;
but that of the fame infinite Hand
that at firft gave them Being!
Anp fo for all the reft of the
Mowng Bodies of the Univerfe, fuch
as Comets, the New Stars before fpo-.
ken of (6), and the flow Motion of
the Firmament, or Fixt Stars in
25920 (7) Years. This latter I fhall
fay no more of, becaufe it may nor
arife from any motion of the Firma-
ment it felf, buc. from fome other
caufe (8). But for Comets, what

(6) Book II. ch. 3

(7) Ptolemy made thls Motion to be ohe de=
grec in 100 years. But others fince make it to
be more. Mr. S.frfer, in his Caroline Tere.r
makes it 1 gr.20": Hevclius 1 gr. 24", 46", 50"z
bnt Mr. Flamffeed agrees Riccioli's numbers to
come neareft the truth, wiz 1gr. 23" 20" in,
réo years, or go * in an year. According tor
which rate the Motion (called the Platonick
gear) is accomplifhed irr 25920 years: |

~ (8) Sir Ifaac Newton demonftrates how this

may arife from the Sph#roidal Figurs of the
E:ﬂrch Princip, K. 3. prop. 21. & L. 1. prop. 66.

F

Powef
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Power but that of the Almighty could
give them fuch prodigious Projecti-
ons as their Trajectories or Orbs are
found to have ? Orbs that run into
fuch amazingly long Ellipfes, that
tis wonderful how their Projectile
Force thould carry them to fuch im-
menfe Biftances, and their Gravity
bring them back, and retain them
in their Orbs.

A ~ o fo for the New Stars, which
f have faid are fo many Signals of
Planetary Syftemes difperfed here and
there all over the Univerfe, they ara
all of them fo many manifeftations
and demonftrations of an infinite Be-
ing that hath imparted motion unto
them: and they are a fign alfo that
there are other Globes, befides the
Sun and its Planets, which are mo=

Coral. 20. See the matter alfo more eafily de-
moniirated in Dr.Gregory's Affron. L.1. Prop. 64.

ving
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ving Bodi¢s, even that all the Globes
in the Univerfe are fuch, and con-
fequently {fo many Proofs of an
Almighty firft Mover.

Taus the bare Motions of the
Earth, and of the Heavens are fo ma-
ny arguments of a Divine Power
therein concerned. But we f{hall
moreover find an infinitely Wife, as
well as Almighty Power herein
tranfacting, by what follows in the
next Chapter.

ﬁ}e,gmit REGULARITY of th
Motions of evéry Globe.

¥ TAVING in the preceding
_ Chapter fhewn that the gi-
ving Motion to fuch immenfe, life-

kefs Globes, is the work of God, we
=} G F 2 {hall
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fhall find much greater demonftrati-
ons thercof, if we confider that thofe
Motions ate wifely ordered and ap-
pointed, being as various, and as re-
gular and every way nicely accom-
plithed, as the World and its Inha-
bitants have occafion for. This is
a manifeft fign of a wife and kind, as
well as omnipotent CREATOR and
ORDERER of the World’s Affairs,
as that ot a Clock; or other Machine
is of Man. Thus Tully’s Stoick (1)
argues our prefent cafe, from the
Shepherd at Aétium, when from the top
of an Hill he happened firfl to fee 2
Ship failing in the Sea, he was for a
while in great amazement and f{ur-
prize to fee fuch a2 moving inanimate
Body, and could not imagine of
what a Nature it was poffible it

{hould be, untill he perceived, by

(1) D¢ Nat, Deor. L, 2. ¢. 35.
fome
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{ome tokens, that it was made and
managed by Man. o, faith he, the
Philofophers ought to bave done, if haply
they bad any doubts at the fir[t view of the
World : afterwards when they [hould be-
hold its determined and equal Motions,
and all things managed by eftablifbed or-
ders, and with immutable conftancy ; they
ought then to underftand that there is not
only fome Inbabiter in this beavenly, this
divine Hai;ﬁ:, but aifa fame Ruler, and
Moderator, and in & manner, Architelt
of fo great a Work, [o noble a Perfor-
mance, "This Conclufionis fo natural,
fo cogent, that any thing but ftupid

rejudiced Blockheads (as thofe Phi-
E;}fophers were) would have naturally
and eafily made it. But now, faith
the Stoick (2), they feem to me not fo
much as to bave any [ufpicion of the won-
derfulnefs of the things of the Heavens or

(2) Tvid. c. 36.
F 3 the
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the Earth. And great reafon the Sto-
ick had for his furmife. For fo mani-
feft 2 Demonftration of a Deity are
the Motions of the Heavens and Earth,
that if men do not fee them, it is a
fign of great ftupidity ; and if they will
not fee, and be convinced by them,
it is as plain a {ign of their prejudice
and perverfenefs; as will farther appear
by confidering what an incompara-
ble provifion 1s made for the World’s
good, Ry the particular Motions
- which are given to the Earth and
Heavens, namely the Diurnal and
Periodical Motions, | |

CHAP.
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Of the Digrnal MOT 10 N of all the
Jeveral Globes.

S to the Diurnal Motion, tﬁerc

is great prohability that our
Earth, and all the Heavenly Bodies
have a2 Rotation round their feveral
Axes ;3 not all performed indeed in
the fame fpace, or length of time,
‘but fome in longer, fome in fhorter
times ;3 each Time making what we
call a Dgy in thole feveral Globes,
equivalent, although not equal, to
the circumvolution of our Earth in
24 hours.

This diurnal Rotation is vifible in
many of the Heavenly Globes, and
highly probable in our own. In the
Sun it is very manifeft from the equa-
e ble
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ble Motion of its Spots, which fome-
times appear on it's Disk, and have
been obferved formerly by Galileo (1),
Scheiner (2), Tarde(3), Malapertius,
Hevehua (4) and others fince them by

(1) Galil.chs tells us in the IIL Dmloguc uf
his Sy/tem. Mund. that he was the firft thac dif-
covered Spots on the Sum, in the year 1610,
which he fhewed the next year to divers great
E erfons in Rome. That Scheiner fent him two

etters by Velferns under the feigned name of
"Apelles, to defire his opinion of them: thathe
concluded them to be alterable, contrary to
the received Opinion then, of the Heavens i in-
ﬂ!:erahhrgy that they were contiguous to the
Sun, and that their path oyer the Sun, fome-
times in a Curve, fometimes a {traic lme ar=
gued the Annual Motion of the Earth about
the Sun, and not of the Sun about the Earth ;
with more to the {ame purpofe, which may
be feen inthe fdgacmus Authﬂr, in his 1 and
; Dialogue. ’

( 2) Vid. Sebeiner's Rofa Urfina,

(3) V. Tardé's Aftra Borbonia, who took them
£0 be {mall Stars mtcrpoi‘ng themfelves bé.
tween the Sunand us.  Of the fame opinion
alfo was Malapertius, who gave them the namg
ﬂf Sydera Auftriaca.

‘(a) See’ Hevelius’s opinion of them at Iarg:

in his Sefgﬁﬂgmﬁby; ch. 5" and in the Appendix.
Mrn
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Mu.Gafeoigne and Mr Crabtrie (5); and
fince them by Mr. Boyl, Dr. Hook,
Dr. Halley, Mr. Flamfteed, and others
in England, and by Meffieurs Caffini,
Picart, and others abroad (6); and
of late by my felf and others too.
Thele Spots have manifeftly a Mati-
on, and the fame Motion too, as
that of a Globe moving round upon
its Poles: for we may perceive them

S’

(5 ) Intheir Letters (now in my hands) there
is an ingenious controver{ly between thofe
two great Men, Mr. Gafcoigne, the Inventer
of the Micrometer, and Mr. Crabtrie, concer-
ning the Solar Spots that appeared about the
year 1640; which Mr. Gafcoigne imagined tq
be great numbers of {mall Planets revolving
round the Sun, at a fmall diftance from him.
Mt Craberie's anfwer and opinion may be feen
in his Legter which is publithed with my own
obfervations about the Solar Spots from 1703 to
1711 in the Philof. Franfait. No. 3 30, L

(6) The Qbfervations ol thofe great Men
which are difperfed about in Philof. Tranf, may

e feen at one view in My, Lowrhorp’s Abridg-
ment, Vol. 1. p. 274. : B
; S &
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to be perpetuzlly fhifting their places
from the Eaftern to the Weftern
Limb of the Sun ; and in thus do-
ing, their daily Stages and Motion
exaétly correfpond to the Motion of
a Globe, that is, thofe Stages are
fhorter, and the motion of che Spots
feemingly flower towards the Sun’s
Limb, but near the Center of the
Disk, larger and {wifter ; and all in
exadt proFortzion to a double Line of
Sines, or fuch a Line of Sin¢s oneach

Semidiameter of the Disk. -
A~ p farther yet, thele Solar
Spots, as they manifeftly demonftrare
the Sun to be 2 moving Globe, turne
ing round once in fomewhat above
25 days, fo they-manifeft themfelves
ro be fomething adhering unto, or
nigh the Sun’s globous body, by
means of the different appearance
they have in the different parts and
pofitions of the Sun : as in the mid-
dle of the Disk, if they are round,
tGe
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towards the Limb they become more
and more oval or long, juft as fuch
a like Spot on a common Globe
would appear when it is turned
round. 30847 oo
- Ao laftly, another thing obfer~
veable in and from thefe Spots is,
that they defcribe vatious Paths or
Lines over the Sun, fometimes ftrait,
fometimes curved towards one Pole
of the Sun, fometimes rowards the
other, exaltly correfponding to the
different Pofitions of the Earth in re-
fpect of the Sun throughour all parts
of theyear. '
- Taus in that vaft Mafs of the
Sun we have manifeftly {uch 2 Diur-
nal Motion as I fpake of, or Circum-
volution round its Axis; a Motion
conftant and regular, and doubtlefs
of as great ule to fome office or other,
in fome part or other of the Uaiverfe,
as the Motions of the Earth are to
the Inhabitancs thereof : and 2 Moti-

on
£
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on therefore this is demonftrating the
concurrence of the Almighty.

N e1ruer is it theSun alone that
undergoes a Diurnal rotation, but
moft, if not all the Erraticks.about
him. Satwrn indeed is at fo great a
diftance from us, that we have not
been able to perceive whether or no
he hath {uch a Rotation 5 but as the
other Planets have it, and there is
full as much occafion for it in Saturn
asinthem, fo there is no great doubt
to be made but that he hath fuch a
like Diurnal Motion, accommodated
as well to his ftate, as it is in the
Earth and the reft of the Planets.

So Fupiter is difcovered to have
manifeftly 2 Motion round upon its
Axis from Eaft to Weft, in the fpace

-@f 9h. 56, as Monf. Caffini (7) by

1]

~ (7) See his Obfervations in the Memoirs
de Mathem. & de Phyfique for Fan. 1692,

many
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many rcpeated Obfcrvatims in the
year 1665, and other following
years firft found from the Spots ob-
{erveable on it ; of which there are
two kinds which I my felf have often
feen as well as others before me, a
{hort account of which (although it
be a Digreflion) may not be unac-
ceptable to many Readers. ©ne
kind of thofe Fovial Spots is only the
Shadow caft upon the Planct by the
Satellites intercepting the Lighe of the
Sun, when they are interpofed be-
tween the San and Fupiter : the other
are fuch as are really in the body of
that Planet, after the manner of thofe
we fee in the Moon, but not perma~
nent asthey are.  And by the moti-
on of thefe latter Spors it is manifeft,
not only that Jupiter revolves round
in the time mentioned, but that it is
a moving Globe alfo, by reafon (as
was faid of the Sun) thofe Spots move
fwifter, and in larger Stages _towarg:
t
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the middle, than towards the Limb
of Fupiter's Disk.  Alfo fuch Spots as
are round about the middle; appear-
ing long or oval towards the LimbB
or edge of the Disk ; as was before
obferved of the Sun’s Spots. =g
~ As to Mars and Venus, they areboth
difcovered to have Spots, or parts
ighter and darker; as well as Fupiter;
and to have a motion alfo as he hath.
Of thofe Spots in Mars Dr. Hook had
divers views iri the year 1665, which
he hath given us Figures of (8): and
from thence concluded that Planec
had 2 motion, although he could
not determine in what time it was
perfformed.  But Mr. Huygens ex-
Ftcﬁy faith (9) it is performed in the
pace of 24 h. 40". Bur for the moti-
on of Venus, Monl{. Caffini could per
eeive the Spots to change their place;

(8) See Philof. Tranfa&. No. 1 I, 14,
(9) Cofmotheor. p. 24.

ind
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and that the Planet had 2 Motion,
although he could not make out what
it was (10).

T aus 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 Elone
gations are never fo great, rior folong,
as to enable us to have any good and
fufhicient Views of him with our Te-
lefcopes.

A n p as for eur 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 Phil. Tranf. may be feen at one view im
Mr, Lowrhorp’s Abridg. Vol 1. p. 383.

and
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and all the Heavens move round it
in the {ame time. And which of
thefe two is the moft agreeable to the
ufual courfe and methods of Nature,
which performs all its works in che
moft compendious, facile way, let
every one judge. And is it not far
the moft compendious, ready and
ealy way that the Terraqueous Globe
thould wheel about in 24 hours, than
that fo many vaft Bodies of the Hea-
vens {thould be turned aboiit it in that
time 2 Is it not as poffible; yea as
probable, that our leffer Globe thould
be fo turned about as thofe more
mafly Globes of the Sun, Saturn, and
Fupiter are about their Axes > Bue I
{hall not enter into a detail of the
Arguiments for the Earth’s Motion,
and the Objections made againft it,
becaufe I have donethis inthe Preface.
Twuus having taken a profpect
of the Disrnal Motions of thé greéat
Globes of the Bnivérle; that fall beft
' s
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under the cognizance of our Inftru-
ments, and found that many, and
probably all of them have aRotation
round in a determinate timej if to this
we add the Convenience and prodigious
UJe of this Motion to the feveral refpe-
&tive Globes, we fhall find that an
infinitely Wife and Kind, as well as
Omnipotent Being was the Orderer
thereof. For were thofe Globes al-
ways to ftand ftill,  elpecially 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 be, we
may beft judge from what would be-
fall our own Globe, without the
kindly Alternations of Day andNight:
and thac is that it wonld not be an
habitable place ; it would neithes
agree to the flace of Man, or any
B orh
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other Animals ; nor to that of Vege=
tables or indeed any other Creature.
For one half of the Globe would be
burnt up, at leaft too much dried
and exhaufted with the perpetual
Beams of the Sun, whilft the other
would be immerged in and deadened
with perpetual Night. And in fuch
a cafe how could the great Works of
Nature, fo ferviceable to the World,
be performed ? How, for inftance,
could the Vapours be raifed to fup-
ply the Earth with cooling Clouds
-and fertile Showers > How could the
Winds be excited to fan the Atmof-
phere with their pleafant and health-
tul Gales 2 How could the Tides be
produced, which by their conftant
agitations keep the Waters {weet and
clean, and prevent their poyfloning

she World 2
AN » as the Courle and Fun&i-
ans of Nature would be thus affeéted,
fo would the State of the Creatures
be
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be no lefs. For how could thofe of
the Vegetable Kingdom be animated
and excited by the kindly heat of the
Day, and then again tempered and
invigorated by the no lefs kindly
Dews, and Influences of the Night ?
How could Men and all other Ani-
mals difpatch their Bufinefs, gather
their Food, and perform all the va-
tious labours and offices of the day,
and then recruit and repofe them-
Aelves with reft, fleep, and due Per-
fpiration, and whatever elle may be
owing to the falutiferous influences
of the Night, and abfence of the

Sun? |
Thefe and ten thoufand as great-
Inconveniencies 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 thar it
is no lefs ufeful and beneficial to them;
G 3 than
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than it is to us, and that the Incon-

veniences of the want of it would be
as great.

CHAP.. 1V.

Of the Annual or Periodical M 0 TION
of the Primary Planets.

ESIDES the Motion treated
of in the preceding Chapter,
there 1s another which is as clear a
manifcftation of the great CR E A-
TOR as that,namely thePeriodical or
Aminal, which is vifible in fome of the
great Globes, and probable in many
others. Among the Fixt Stars it is
highly probable fomething of this
Nature 1s: as appears from thofe
New Stars which I have before taken
notice of, which,as I have faid, fome-
times become vifible to us, namely
when
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when they are in that part of their
Orbits whichare neareft to ourEarth;
and then again difappear, namely
when they, in their periodick Moti-
tion, are in thofe parts of their Orbits
farcher off from the Earth. Butthefe
Syftemes being out of the reach of
our beft Glaffes, I {hall pafs them by,
efpecially becaufe in our own Solar
Syfteme we have abundantly enough
to entertain us in this Demonftration
of G OD.

Fo r it is very vifible, without
the help of the Telelcope, that eve-
ry Planet of the Solar Syfteme hath
this Periodick Motion I am {peaking of.
For it is manifeft that either the Sun,
and the Planets move about the
Earth, the one in the fpace ot a year,
and the reft in other times; or that
the Earth and the other Planets move
about the Sunin fuch times. But let
us (as I have all along done) {uppofe
the latter, that the Sun is fixt in the

DK G 3 Centgy
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Center, without any othcr but its Di-
urnal rotation in 2§ + days : in this
cafe, we fhall have the feveral Pri-
mary Planets revolving round the
Sun in an excellent and due order,
by the exaéeft rules of fuch a noble
Structure, fuch an admirable Oeco-
nomy, and that is in Times (as I faid)
in [quare Proportion to the Cabes of their

Diftances. So that we {ee Mercury to
perform its Period in near 88 days:
Penus (the next in order to the Sun)
its Period in fomewhat above 224
days : then the Earth with its com-
g{nmn the Mooz in 365 + days : then

ars in about 68y day% next him
Fupiter in about 4333 days: and
laftly Satarn in fomewhat above
10759 days.

To this fo ftri& an order of the
Periods of thofe Planets, we may add
the confideration of the dlfﬁ:rent Paths
of their Periodical and Dinrnal me-
rign, that :hey ch not in the. fame

Plane
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Plane, but fomewhat croffing one
another; the Diurnal courle lying
Weft and Eaft, parallel to the Equa-
tor; but the other lying in the broad
path of the Zodiack at an inclination
of 23} degrees.

And a glorious contrivance this is
forthe good of our Globe, and doubt-
lefs no lefs for all the reft chat fym-
pathize in the like motion, For was
the Earth’s Periodick motion to be
always in the fame Plane with that
of the Diurnal, we might indeed be
{ometimes nearer to, and {ome-
times farther from the Sun; but
at the fame time mifs of thofe kindly
increafes of Day and Night, together
with fuch ufeful directions of the
Sun-beams, which the advances wf
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 Wincer and Summer,

Heat and Cold. One is the fhorter or longes
G 4 are
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continuance of the Sun above the Horizon ;
in Summer long, which increafeth the Heat,
as much as it lengthens the Day ; in Winter
fhort, which diminifhes the Heat as it fhortens
the Day ; and augments the Cold, as it length-
ens the Night. The other caufe is the
blique or Perpendicular dire&tion of the
Sun’s rays, the Oblique being weaker than the
Perpendicular ; as is evident from Galileo's
experiment, in his Syfema Mundi Dial. 1. by
holding a Paper turned up at right angles, or
a Book half open, over againt an illuminated
white Wall ; where it may be obferved that
the fide oppofite to the Wall, which the Rays
itiike perpendicularly, is far more light and
white, than the other fide, on which the Rays
fall obliquely. The fameit isin the Incidence
of the Sun’s Rays on any Plane, namely thé
Rays are fo much {tronger, and thePlane the
more warmed and enlightened, as the Rays
are more or lefs perpendicular ; and that on
two accounts. 1. Becaufe the Perpendicular
Rays {irike with greater force than the O-
blique. Asin Fig. 4. the Rays R R {trike the
Plane 4 P'more forceably than the Plane O B.
The A&ion or Force of which Percuffion is
( like that of all other Impulfes) as the Sine of
the Angle of Incidence. So the Force of the
Rays R R tipon the Oblique Plane O B, is as
the Sine only of RO B, whereas their Force
upon A4 P is as the whole Sine of 9o degrees,
or Angle ROP. 2. Another Reafonis, Tha
a greater number or quantity of Rays fali
wirhin the compals or Arc¢a of any ‘Plane in
3~ 3% . | § st e PG ‘ '
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are the real caufes of our Seafons of
Summer and Winter, Spring and Au-

a Perpendicular than Oblique direction. This
will be manifeft from che 'bare infpection of
Fig. 4. Where it may be obferyed 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
lengch, if it was O 4: or (which is the {fame
thing) near as many Rays would fall off 0 5,
turned up to O&, as fall upon it. Alfo it may
be obferved farther, that as the Line O B is
longer than O p foare the Spaces between the
Rayslarger inO B than O p; and confequent-
ly fewer Rays fall on O B for its length, than
on O p for its length, or the Raysare denfer,
or more compact in O p than O B. And when
they are fo, they are fo much the ftronger,

s is evident from the colleéting and conden-
Fmg the Sun’s rays by a Burning-glafs,

What the particular Power of the Sun’s rays
is in all Dire&ions, Quantities, and Impulfes,
falls under Mathematical calculation; but I
riced not trouble the Reader with it, but fhall
refer to the ingenious Dr. Wolfius, Mathemati-
€al Profeflor of Hall's, Elementa Acrometrie.
And as for the proportional degree of the Sun’s
heat in all Lacicudes, and all its Alcicudes, our
moft acute Savilian Profeflor, Dr. Halley, hath
given us a neat and clear method for compu-
ting it in Philof. Zranfadf. No.203. "'

AL | tumn,
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tumn, and not our being nearer un-
to, or farther from the Sun. For
thofe benefits,) we at leaft that inha-
hat towards the Northern Pole) have
at the contrary Seafon, when we have
moft need of them, ¥iz. the Sun’s
proximity, in Winter 5 its greater
diftance from us in Summer ; as
is manifeft from the increment of its
apparent Diameter in Winter to 327
47", and the decrement thereof in
Summer to 31, 40 (2).

=

(2) Monfieur de /a Hire in his Tabul. Aftron.
makes the Sun’s Semidiameter to be Dec. 30.
16° 22" and Fun. 30. 15" 49" But Mr. Flamfleed
in his Lunar Tables added to Mr. Horrox’s Poft-
bumous Works makes the greateft to be 162
23", the leaft 15’ yo". and the French Acade-
miffs 16" 23", and 1§". 50", V. Recueil 4 Obferv.
Les Elemnens d' Affron. p. 22.

Befides the alteration of the.Sun’s apparent
Diameter, its fwifter motion in Winter about
the Solftice by about a rgthpare, is an argu-
ment of - its being then nearer the earth,
From whence it comes to pafs that from the

Vernal to the Autumnal Equinox, there are

AND
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A np now for a Conclufion of
this chapter concerning the Periodick
Motions of the Primary Planets, we
may take up the Argument of Hugo
de S. Vittore (3), Who commandeth the
Sun to defcend through the Winter Signs §
And who again caufeth bim to afcend
through the Summer Signs ¢ Who leads
bim from Eaft to Weft 2 And who again
brings bim back_from the Weft to Eaft ?
All thefe things are very wonderful, but
to God alone pofiible.

about 8 days more than from the Autimnal to
the Vernal. '

(3) Ruis Solem per byberna defcendere figna pre-
cipit 2 Quis rurfum per aftiva figna afcendere fa-
cit 2 Buis eum ab Oriente in Occidentemn ducit 2
Qluis iterum ab Occidente in Orientem revebit? Hae
cunita [unt mirabilia, [ed foli Deo poffibilia. Didaf=
gal.L.7.c. 8 5y ke t

CHAP.
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Of the Periodical Motion of the Secondary
Planets.

A VIN G confidered the Pe-
riods of the Primary Planetss
let us next caft our eye upon thofe
of their Secondaries. And among
thefe we (hall find the fame compleat
grder and harmony as among the
laft. Thus Saturn’s five Moons, and
Gupiter’s four, and our own about the
Earth, have each of them their de-
terminate times, fome longer, fome
fHorter intervals of time, in the fame
due proportion, as I fpake of among
the Primaries.
BEesines which, there is another
thing very confi derable in this Perio-
dical Motion of thofe Secondary

Planets,
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Planets, and that is, that it is mixe
with a kind of cochleous Direction 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 vil%ts to~
wards each Pole of its Primary.
This is well known among the Cir-
cumjovials for inftance, that 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
as it is farther or farcther from Fupiter’s
Body. Accordingly the Latitude of
each Circumjovial, afligned by the di-
ligent and fagacious Caffini (4), after
12 years obfervations, are thefe,
The greateft Laticude of the Firft,

(4) Les Hypoth. et les Tables des Satel. de Fupi-
ter § 4. in the French Academifl’s large Colls-
¢tion, |

(5) 3
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)
or Neareft, exceeds not a third pare
of Fupiter's Semidiameter : that bfP the
Second, furpafleth but a little of 2
quarter of its Diameter : that of the
Third a lictle exceeds three quarters of
the Diameter ! and that of the Fourth,
or Outermoft goes beyond Fupiter’s
Poles by a third part of the Semidia-
meter. All which mutations, he
faith; are performed in the fpace of
12 years. Thus the famous Caffini.
But I have my felf obferved a great-
er vagation in the Third Satellite, that
it advanced near to, if not even with
the very Limb, or Pole of Tupiter,
and thac its Stay in Fupiter's Shadow,
or the Duration of its Eclipfe ac that
time,was lefs than is commonly affign-
ed unto it, as it isrealonable to ima-
gine it fhould be, becaufe the Satel-
lite had only the outfide of the Cone
of Fupiter’s Shadow, and confequent-
ly a leffer part thereof to pafs tho-
rough at that time,

As
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A s to the end and ufe of this {o
obferveable a tendency in the Secon-
daries towards each Pole of their
Primaries, we may guefs at it from
what hath been faid of the like ten-
dency of the Primaries towards the
Sun, on which ourSeafons do depend ¢
So thofe Secondaries moving in like
manner to each Pole, effe&t fome of
the grand Works of the divine Provi-
dence from Pole to Pole, illuminate
all parts of thefr refpecive Globes,
contract the length of their Nights
(as fhall be fhewn in proper place,)
move their Waters, and excite their
Tides, and perform other fuch greae
Works of Nature as with good rea-
fon we attribute to the influx of ouz
Moon here in our own Globe.

Anp can fuch well contrived,
fuch ufeful Motions, that the World

could not fubfift without, that Na-

ture could not do its grand Works
without, can thefe be other than the

Fiat
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Fiat of an infinitely indulgent as well
as wife CREATOR ! Could this confo-
nancy be fo univerfal, among all the
Globes we can bring within ourView,
could their Periods and Diftances be
in the fame due Proportion all the
Univerfe over, their Motions all {o
alike;, had they not had the fame
Contriver and Maker! But I fhall clofe
this argument with the Reflection of
the moft ingenious Mr. Molyneux (5 ),
who fpeakmg of the felquiplicate pro-
portion of both the Primary and Se-
condary Planets; thus concludes.
And from bence may we juftly fall into
the deepeft admiration, that one and the
fame Law of Motion ﬂmuld be obferved
in Bodies fo vaftly diftant from each other,

and which feem to bave no dependence or
correfpondence with each other. This doth
moft evidently demonftrate that they were

(5) Dioptrs Now.Par. 2. €. 6. § 12,
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Chap. V. in bebalf of God. Y
all at fir[t put into Motion by one and the
Jarme -unerring Hand, even the infinité
Power and Wifdom of God, who bath
fixed this Order among them all, andbath
eftablifhed a Law which they cannot tranfs
grefs.  Chance or dull Matter could never
produce fuch an Harmonious Regularity
in the Motion of Bodies [o vaftly diftant:
this plainly [hews a Defign and Intention
in the Firft Mover.  And with [ubmiffion
to the Reverend and Learned Divines, I
am apt to think, that one Argument drawn
from the Order, Beauty and Defign of
things is more forcible againft Atheifm,
than multitudes of Notional Proofs, &c.
Thus Mr. Molyneaux. Buc we fhall
find farther Evidences of this Supreme
Management in thefe martters from
what follows in the next Chapter.

H  CHAP.
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The Conftancy and Regularity of all the
Motions of the Earth and Heavens.

"B H AT the Earth and Heavens
move at all, but efpecially

that they have fuch particular and
beneficial Motions, appears, from
the preceding Chapters, to be the
work of God. And the concurrence
of the fame infinite Hand is as mani-
feft in the Perpetuity, Conftancy,
and Regularity of thofe Motions.
For without this Almighty Guide and
Manager, how is it poffible that all
thofe vaft and unweildy Mafles fhould
continue their beneficial Motions
throughout all ages 2 {hould perform
their ufeful Stages without any the
leaft intermiflion, interruption or
diforder that we know of 2 What
Me-
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Motion, what Contrivance, what
piece of Clockwork was there ever
under the whole Heavens, that ever
came up to fuch a perfection, and
that had not fome ftops, or fome
deviations, and many imperfections?
But yet none was ever fo {tupid as to
conclude fuch a Machine (though ne-
ver {o imperfect) was made by any
other than fome Rational Being,
fome Artift that had skill enough for
fuch a Work. As he in Cicero (1)
argues from his friend Pofidonius’s
Piece of Watch-work, that thewed
the motions of the Sun, Moon and
five Erraticks ; that if it had been
.carried among the Seythians or Bri-
tains, Quis in 1lla barbarie dubitet, quin
ea Sphera [it perfeita Ratione ¢ wich
more to the {fame purpofe : no man
even in that ftate of Barbarity would
make any doubt whether it was the

—
—

(1) De Nat, Deor. L.2. €. 34. 1
H 2 Wﬂrk:, -

— [ [ T
L]

e
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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 are infinitely more conftant
and regular than thofe of Man ! Or
to ufe the laft mentioned Stoicks ar-
gument, can it be thought that 4r-
chimedes was able to do more in imi-
tating the Motions of the Heavens (in
his Sphere) than Nature in effeGting
of them 2 |
A x> now to refle&t upon the
whole, and f{o conclude what hath
been faid concerning thefe feveral
Motions : We may all along per-
ceive in them fuch manifeft {ignals of
a divine hand, that they all feem, as
‘twere, to confpire i the demonftra-
tion of their ingnite CREATOR and
ORDERER. For befides what in
all probability is in other parts of

(2) See the place cited at large in my Phy/i
¢d 'T&fﬂ!ﬂﬁ' Pr;r
the
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the Univerfe, we have a whole Sy-
fteme of our own manifeftly proclaim.
ing the Workmanfhip ofy its Maker.
For we have not thofe vaft and un-
weildy Maffes 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
according to the ftricteft rules of Ore
der and Harmony ; fo as to anfwer
the great ends of their Creation, and
the divine Providence,to difpatch the
noble Offices of the feveral Globes 5
to perform the great Works of Na-
ture in them 5 to comfort and cherifh
every thing refiding on them, by
thofe ufeful changes of Day and
Night, and the {everal Seafons of
the Year, |

T u & s & things are fo evident to
the Reafon of all men, that Tufly
might well make his Stoick to alled e

H 3 this
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this as one of his principal arguments*
for the proof of a Deity(3); The fourth
caufe, faith he, and that even the chicf,
is the Equality of the Motion, and the
Revolution of the Heavens 5 the diftin-
¢tion, wtility, beauty and order of the
Sun, Moon, and all the Stars : the bare
view alone of which things is [uficient
to demonftrate them to be no works of
Chance. s if any one [hould come in-
to an houfe, the Gymnafium, or Forum s
when be [hould fee the order, manner and
management of every thing, be could ne-
ver judge thefe things to be done without
an Effcient, but muft imagine there
was fome Being prefiding over them,
and whofe orders they obeyed.  So” much
more in fo great Motions, fuch Viciffitudes,
and the Orders of fo many, and great
things s ==ee== a man cannot but conclude,

that fmh great acts of Nature are gover-

(3) De Nat:Dcor. Lafae £ e -
ned
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ned by fome Mind, fome Inrelligent
Being.

And fo again afterwards (Chap.
21.) when, among other things, he
had been {peaking of the motions of
the Planets, he thus argues, I cannot
pofibly underftand, faich he, how all
this conftancy can be among the Stars ;
this fo great agreement of times through
all eternity, among [uch Various courfes
(how this can be) without fome Mind,
Reafon and Counfel. And a little after
this, {peaking of the Fixt Stars, he
faich, But the perennial, and perpetual
Courfes of thofe Stars, together with their
admirable, and incredible conftancy de-
clare a Divine Power and Mind to be
in them. And this he takes to be fo
plain a cafe, that he that could not
difcern ir, he thinks, could difcern
nothing. And then he thus con-
cludes, In the Heavens then, there is
neither any Chance, nor any temerity, nor
errour, or Vamity 1 but on the contrary,

H 4 there
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there is all order, truth or exalinefs, rea-

on, and conftancy. dAnd [uch things as
{re void of f]nfe are counterfeit, falfe,
and full of error.  =cese- He therefore
that thinks the admirable celeftial order,
and incredible conftancy, on which the con-
fervation and good of all things depends,
to be void of a Mind, be himelf deferves
to be accounted devoid of a Mind. Thus
with great Force and reafon Tully’s
Stoick rightly infers the prefence and
concurrence of a Divine Being and
Power from the Motions of the Hea-
vens : only not being aware who that
Being was, he erroneoufly imagines
the Heavenly Bodies themlfelves to
have Divinity, and puts them there-
fore into the number of the Gods.

BOOK
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CHAP. I

The confonancy of all the GLOBES in
| their Spherical Figure.

% AVING in the preceding
% Book manifefted the Mo-
tioms of the Earth and
POWOW Heavens to be the Con-
trivance and Work of G O D, Ifhall

s
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enquire in this,whether their Figure be
of the {fame kind, fuited to the Mo~
tions, and in 2 word, to the whole
{tate and convenience of the feveral
Globes 2 |
N o w as to the Figure; it is ob-
ferveable in the firft place, that there
is a great Confent therein among all
the Globes that fall under our view,
and that is that they are all Spheri-
cal, or nearly fo, namely Spheeroi-
dal (1). Thus all the Fixt Stars, fo
far as we are able to behold them ei-
ther with our naked eye, or our
Glafles. Thus the Sun, and thus
all its Planets, and thus the Secon-
daries, or Moons accompanying S¢-
turn, Jupiter, and our Earth. And
although Penus, Mercury, and our
Moon have Phafes, and appear fome-
times Falcated, fometimes Gibbous,
and fometimes more or lefs round ;

(1) See Phyfico-Theol, B, 2. ch, 1. Note 1.
and
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and even Mars too, in its Quadra-
tures, become Gibbofe ; yet at {uch
times as thefe Planets fhew their full
Phafes, they are found to be {phari«
“cal, and only lofe this figure by verz
‘tue of their pofition to the Sun, ta
whom they owe their Light, And
this [pharicity, or rotundity is mani-
feft in our Moon, yea and in Penus
too; in whofe greateft Falcations the
- dark part of their Globes may be
- perceived, exhibiting themfelves un-
der the appearance of a dull, and
~rulty colour.

A np as this Spharical Figure
holds in every of the Globes at a di-
ftance from us, fo we may reafona-
- bly imagine our own Globe to be
confonant to the reft. But indeed
we have great reafon to conclude it
" to be fo from the Curvity of its Sha-
 dow in its Eclipfes of the Moon
from the difcovery of New Conftel-
lations in the Heavens, as we change

our
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our Hemifphere, and make approach-
es towards either Pole : from the
Surface of the Sea, which appearsto
be of this figure, by our gradually
difcerning far diftant Objects, Moun-
tains, Towers, Sails of Ships, .
the parts of which are more and more
feen, as we approach nearer and |
nearer to them : with other argu~ |
ments to the {ame purpofe, which I
need not enumerate in 2 cafe now |
generally owned to be true. |

Of the Inequalities, or Hills and Vales
obfervable in the Earth and Maon.

| AVING in the preceding

chapter demonftrated the fe-
veral Globes of the Univerfe to be
Spherical, it is not to be underftood

that
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that thefe Globes are ftrily fo, bue
an allowance is perhaps to be made
for the difference between their
Aquarorial and Polar Diameters,
before fpoken of : but efpecially for

thofe little and inconfiderable excref-
cences of the Hills, very manifeftly

difcernable in the Moon (1), as well

(1) Every one that hath viewed the Ao
with but an ordinary Glafs, efpecially when
fhe is not round, may eafily perceive confide-
rable Unevenefles ; that fome parts are marii-
feftly higher, and others lower. About the
Quarters, divers bright golden Spots may be
feen in the fhaded part, at fome diftance from

- the enlightned part; and chefe may be peg-
~ ¢eived to grow larger and brighter, as tlfe

Shady part turns more and more towards the
Sun ; till at laft you may fee all the interme-
diate Valleys between thofe Spots, and the
other enlightened parts, Alfo in divers parts
of the Moon, efpecially fuch as border on the
fhaded part, there may be obferved to be
certain Holes or Pits, black, dark, or fhady,
when the parts encompafling them are illuftri-
ous and bright. And this darknefs, as if un-
der fome Mountain, lies always on the fide

. next the Sun, and gradually goes off, as che

43
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-as in our own Globe 3 which I call
little and inconfiderable, efpecially
‘thofe in the Earth, becaufe they are
{o in proportion to the Earth’s Dia-
‘meter 5 as will appear by coming to
particulars. The Diameter of the
Terraqueous Globe I have fhewn in

Hole, Pit, or Valley turns more and more
towards the Sun, till ac laft the whole Valley
is enlightened, and looks like a deprefled
ground in the body of the Moon. All which
things are manifeft fignals that the Moon’s
furface is not even and {mooth, but like thae
of the Earth, full of Hills and Valleys.
Which opinion, although now well groun-
ded on ocular demonftration, was as old or
older than Plutarch’s days, who in his Book dJe
Fucie in orbe Lune, atthe beginning, cites it as
Clearchus’s Opinion Eumdvas ivarags oiveu 1 sdora
7 weyeans Oard s 1. €, That what is called
the Face of the Moon are the Images and Appearan-
ces dpf a great Sea in the Moon. And about the
middle of that Tra&, T3 & ganiuivor reri aesawmv
—i.C. As tﬁ’tﬁﬂr Face which appears in the Moon 3
as our Earth bath certain large Bays: [o we conceive
the Moon is over[pread with large hollows and rup-
turesy containing Wavery or & thick dark Air, into

Lo £
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my Phyfico-Theology (2) to be about
7935 Englifh miles : but that of the
Hills is no more than a few miles.
Snowdon in Caernarvonfhire (the high-
eft Mountain in all ourIfland) is but
1247 yards (3) 5 the Alps themfelves

which the Sun-beams are not able to enter, and [0 no
Refletion is made by them.
As to other matters in which the Earth and

‘Moon f{eem to agree, as in Seas, and great

colle@ions of Waters, an Atmofphere, ¢ I
fhall pafs them by here as improper for this
Jace.

(2) Book 2. Ch. 2. Note

(3) In the Journal of the late ingenious
Richard Towneley, Elq; of Tuwneley in Lanca-
fhire I find this Note upon Sepr. 6.1682. This
day Mr. Adams called here who is taking a Survey,
&c. He told us that with repeated trials he had
found Snowden-hill 1320 yards higher than the
High-Water mark, and that the Quickfilver ffood
at the bottom at 29 inches ; at the'top at 2596 =
So that 1320 gave 304. Then follows this
Note, wiz. Mr. Adams coming (ince tells me, that
the Height of Snowden: was but 1247 yards,
which gave 3 04. '

The reafon of this difference of 73 yards, in

- the height of Smewdon 1 take to be, that the

firft meafure was made by Mr.Adams himﬂs:lfJI
j8is
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but about two Englifh Miles (4) =
nay the very Pike of Tenariffe, one
of the higheft Ridges throughout
the Globe (unlefs we except the high
Mountains of Pers called by Fof.
Acofta (5) Periacaca ; or that near
St. Martha (6) 5 or thofe called the
Andes(7 ); this Ridge (I fay) is compu=

—

the latter by Mr.Cafwell withMr.Adams’s inftru-
ments: and probably the former is the Heighe
above the Sea: the latter only above fome
plane. _ :

(4) Mr. Nich. Fatio told me that he had mea-
fured the Height of the Monzagne Maudizi,
which is one of the higheft Ridges of the 4/ps,
and that he found it to be 2000 French Toifes
above the Lake of Gemeva, which is equal to
12816 Englifh Feet, or 2 42 miles.

(5) Asofta {aith the 4lps feemed to thefe
Mountains he travelled over, but as ordinary
Houfes to lofty Towers, Sce my Phy/. Theol,
B. 1. ch. 1. Note 2.

(6) Capt. Dampier {aith thar he is of opinion
that the Hill near St. Martbx is higher than the
Pike of Temariffe. Voyage round the World,

2

P. 24.
(7) Of the Andes of Chili and Peru, Capt.
Dampier faithy Thefe are the higheft Mountains 1

ted
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Chap. 2. of the Earth and Moon. 11 j#
ted to be but between 3 and 4 miles
perperidicularly above - the Sea (8).
All which Eminences compared with
the Diameter or Semidiameter of the
Earth is no more than as a particle
of Duft is to a large Globe, on which
it refteth.

And fo likewife for the Mountains

. vifible in the Moon, although fome

of theni are of that height (9), as to

ever [aw, far [urpaffing the Pike of Tenariffe, or
Santa Martha, and I believe any Mountains in
the world. 1bid. P- 95 |

(8) See Dr. Hooke's account of the Pike of
Tenariffe from his Friend Mr. G. 7. who went
to the top of it ; at the end of his Leifures con=
cerning Springs p. 42, . el s

(9) By Rijccioli's Meafures the Height of
what he calls Mount Sinai, or St.Katharine's
Hill, is 9 Bomomian miles, and that of Xawerins
12, but according to his correions, the for-
mer is but 8 2*miles, the laccer 11, Which
at the rate of 6020 Englifh feer in a Bo-
nomian mile , is about 13 and 9 Ewglifh
miles; an height fo greatr, confidering how
much the Moon is lefs than the Earth, that E
cannot but think that diligent perfon was mi-

ftaken in his meafures, and that the computa-
A K tiong
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tions of Hewvelius aremuch the beft : who ashe
was as able as any man, and made more accu-
rate and diligent obfervations of the Moon’s
Face than moft men ever did,{o was more like=
ly to come neareft the truth. And by his
reckoning, the higheft Hills in the Moon are
butabout } of a Gerssanmile, and fome of them
but %ths, and fome not above an Italian mile.
And confidering the Bulk of the Moon to that
of the Earth, thefe are great Eminences for
the Moon.

And asthe Lunar Mountains are of prodigious
Heights,fo many of them are of great Extent.
Hevelins reckons the Lumar Taurns to reach
to 170 German miles ;3 Mount Sepher 1§03
and the Lunar Apennine above 100 Germam
miles.

The Way how to meafure the Height of the
Mountains of the Moon is not difficult, nor
uncertain : which is, by obferving the diftance
between the diftant golden Spots, at their firft
appearance (which are the tops of Hills)
and the enlightened part of the Moon. Which
Diftance may be computed by miles, or any
other equal parts, into which we canimagine
the Moon’s Diameter divided. Thusin Fig. s.
AR B is a part of the Moon’s Circumference,
one part of which 4 R is enlightened, the other
part R B is in darknefs: Hiis a Mountain,
whofe Top H is touched by the Sun-beams,
fhining from § the Sun to R, and reaching to
H. Now fuppofing the Semidiameter of the
Moon, R C, to be 274 German miles, according
20 Hewelius, the length of the fide R H (or Di-
| ftance
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“reflect the Light of the Sun from cheii
lofty Tops fome days before ever it
reacheth theValleys beneath them,yet
on the Moon’s Limb we can difcern
nothing of them : but {o far from that,
that,on the contrary,theEdge,through
our beft Glafles, looks like an even,
{mooth,and uninterrupted Circle(1 o).

ftance between the Top of the Hill, and the
edge of the enlightened part) will be found
allo to be a 1oth 20th or other part of that
Semidiameter or Diameter ; or fome certain
number of miles. And then we have the two
fides R C, 274 miles, and RH, and the right
Angle included between them ; by which,
‘both the other Angles, and the Side C H, may
be found by a common Cafe of Right angled
Triangles. Outof which fide C H, deduéting
the Moon’s Semidiameter 274, there remain=
-eth the Heigtlit of the Mountain Hi. Confult
here Hevel. Selenogr. ch. 8, Galileus Nunc, Sider.
P. 14. Riccioli Almageft. L. 4. ¢. 8. Schol.

(10) The Edge of the Moon which I here
mean is that next the Sun ; on which I could
never perceive with my beit Glafles any the
Jeaft fign of a Mountain, but all to be exadtly
level and {mooth. Only indeed there arg
fome gertain tranfient roughnelics and uneven-

Iz A La
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A vt BouG H then vaft Mountains,
when feen near at hand, feem to be
very confiderable excrefcences of our
Globe, yet fince they are lictle, when
compared to the Globe it felf, we

neffes on the Limb caufed by Vapours, efpeci-
ally when the Moon is near the Horizon, and
in windy, and fome other weather. At which
times the motion of the Air and Vapours
makes a pretty Crifpation and Rouling like
Waves on the Moon’s Limb, which have the
appearance of moving Mountains and Valleys.
But on the oppolite fide, if the leaft portion
of the Darkened part of the Moon, extends
beyond the Enlightened part, Mountains
may very manifeftly be difcerned, exaétly re-
fembling ours on the Earth. A few hours be-
fore and after the Full, I have with pleafure
feen the appearance of confiderable Mountains
and Bays. One of which Views, I have gi-
ven in Fig. 6. which is the Moon’s appearance,
foon after the Full, on Sep. 12. 1714.

Thefe alone I conceive are the Mountains
which the excellent Hewelius {peaks of in feve-
ral places of his Selenography, particularly in
his Anfwer to Bettinus, and other Peripateticks,
in Ch. 6, p. 143. who denied that Mountains
could be in the Moon, as well as many other
things difcovered now by the Telefcope.

may
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may look upon our own, and all the
reft of the Globes as if they were
perfect Sphares,or at leaft Sphzroids.
And finding them to be fuch, let us
next enquire what reafon there is to
imagine this their Form to have been

the great CREATOR's Work,

CHAP. III

The Univerfality and Uniformity of the
Figure of the [everal Globes of the
Univerfe is a [ign of their being the
Work of G 0 D, not of Chance or Nes

ceffity.

HEN we fee divers Pieces

of curious Device and Work-

manfhip to bear the fame marks of
Art, to have the fame mafterly
ftrokes of Painting, Clock-work,
Archite&ure, €. we coaclude with
;g
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great reafon f{uch Pieces were made
by the fame skilful Hand. So when
‘we fee the fame commodious Sphe-
rical Figure to be imparted to the
Earth, and all the Heavenly Bodies,
we have as good reafon to conclude
them to be Pieces of the fame Hand,
- Contrivances and Works of the fame
« skilful Architeé. For if the Univerfe
had been a work of Chance, all the fe-
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 another of another fhape. Or
if all the feveral Globes had been a
work of Necefity, and their Figure
had been owing to the natural ten-
dency, or Gravity of Matter, viz.
that the Self-Attracting power of
Matter did make all the Solids and
Fluids of all thefeveral Globes, as na-
turally run into a globofe form, as
a drop of Quickfilver doth: yet ftill

wWe
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we may demand, How came Matter
by this fo commodious a Power ?
What made it affect {o proper a Form,

. bue the infinite CR E AT OR’s

Fiat 2
B uTt not to conteft that Point,
but granting Gravity to be congenial
and coeval with Matter, without en-
quiring how it came by that power,
and allowing that every Globe of the
Univerfe had its Form from the Self-
attraéting power of its Matter, yet
{till we have undeniable marks of
Final Caufes , of wife Order, and an
over-ruling Power in the cale. For
let us imagine our Terraqueous Globe
in its Chaotick ftate 5 all its Matter;
every particle of it divided, and
floating about, and ready by its felf-
attraltion to run together into its
natural form, that of a Globe: In
this hurly burly, this jumble of un-
guided Nature made by Atcraction
only, a confufed globofe Mafs can
I4 be
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be fuppofed to be formed ; but
without any order, without that con-
venient lodgment of its parts, as the
neceflities of an habitable World re-
Euire. But inftead of any fuch

gns of diforder,” or of Nature’s
a@ing with an unguided Power, we
have the clean contrary ; all the Sig-
nals of a wife Contrivance, and ex-
cellent Are 5 as will appear in the
following Chapter, ' |

CHAP. V.

The Terraqueous and other Globes appear
to be the work of GO D from the wife
difpofition of their parts. . -

2 S the Earth, and all the other
| Globes would have been of
various Forms, if they had been
made by Chance ; or weuld have
g o
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been confufed Maffes, if made by
Necefity, according to the laft chap-
ter : fo in this I {hall {hew them to
be the Work of a Wife and a kind
Agent, from the commodious ftru-
¢ture and difpofition of their parts,
{o far as we have any knowledge of
them. Thus the Moon hath greatc
appearances of being no lefs commo-
dioufly than the Earth divided into
Hills and Valleys (as I have fet forth
in the 2d Chapter; ) into Dry-lands,
and great Collections of Waters (1),

i

(1) That there are Seas, or great Colle&i-
ons of Waters in the Moon is highly probable
from the Moon’s ?"yur:, which plainly feem to
be Water on thefe two accounts, 1. Becaufe
thofe Spots appear tobein ftraitand level long
Pianes, 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 cafe, when we do not look direétly upon
thofe Planes or fee them wholly en'ighte-
ned, but view them in a manner fideways,

" their Surfaces look as the Sea doth when wé

yigw it from the Shore, wiz, a large level
AT el Plane:
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Plane: only we may now and then difcern a
bright fhining part {tanding a little out of the
large Levels ; which are, no doubt, certain
Rocks or Iflands in the midft of thofe Seas, 2.
The Darknefs of thofe Spots more than other
parts of the Moon is an argument they are
Water, or fome fuch like Fluid, which im-
bibes the Sun’s Rays more than harder Bodies,
and doth not therefore fo vigoroufly reflect
them as they do. Accordingly about the
Moon’s Quarters, when thofe Spots, as I faid,
have the appearance of long Planes, we may
obferve their edge to be a kind of hazy border,
which grows darker and darker, as the Rays
are more and more abforbed.

But indeed hard Bodies, if they have
{mooth furfaces, although they refleét ftrong-
ly to one piace, yet in other places they are
lefs vifible. Thus a Looking-glafs, a Dia-
mond, & refled vigoroufly the Sun’s rays
towards one part, fo as to dazle the eyes;
but in other parts theﬁ appear of a dark, black-
ifh hue. Which by the bye, is the reafon why
Jewellers grind their Diamonds with many
fides and angles, that their luftre may appear
many ways. S0 Silver (as Galileo obferves,
Dial. 1.) when boiled only in Argel and Salt
appears as white as Snow ; but wherever it is
burnifhed, it becomes obfcure. And fo he
tells us rightly enough the Aoon would become
invifible to us, if its furface was not rough,
but fleek and fmooth, See alfo Hevelii Sclenogr.
ch, 6.p. 151 AL e

and
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and to be encompafled with an At-
molphere as we are (2). So Fupiter
although at fo greac a diftance from
us, hath manifeftly, we fee, his light-
er and darker parts ; his Belts and
Spots darker than the reft of his Difch.
Thefe Mr. Caffini (who longer view-
ed this Planet than any body elfe)
takes to be Canals containing fome
fluid matter, or Water, that more
weakly teflects the Sun’s rays than
the other parts of the Planet do, and
that they have fome refemblance
with what happens here upon Earth
(3). For if, faith he, one from on high
in the Heavens [hould [ee the Earth in
Jome particular fituations, the Sea which
encnmpaﬂ‘s'tb the Earth would appear very

i —

(2) That there is an Atmofphere about the
Moon, fee Book 7. ch. 3. Note 1.

(2) Nouwvelles Decowvertes de jtupfrer ; par M.
Caffini in the Memoires de Mathem. et de Phyfique
for Fanuary 1692,

like
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like the great Southern Belt that encom-
paffeth the whole globe of Jupiter : the
editerranean Sea would make an appear-
ance not unlike thofe Belts which are in-
terrupted or broken, which we f[ee in this
- Pilanet - the other Seas would make thofe
great black Spots which never alter at all :
the Continents and Ifles would feem like
thofe bright Spots that are alfo permanent :
the Snows would make thofe glitte.
ring Sparkles [Brillants’| that from
time to time difappear : the Flux and
Reflux of the Ocean, and thofe great In-
sundations that bappen [ometimes bere,
would eccafion other Spots to appear and
difappear :  the Moon would re[emble one
of Jupiter's Satellites : in fine, the Clouds
of onr Atmofphere would refemble thofe
broken interrupted Belts, and thofe tran-
fazory Spots, which often change their fize
and figure, and have motions of different

velocities. eal
Thus that ingenious and curious
Obferver. According to whofe not
| Impros
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improbable opinion, this Planet 74~
piter hath all its parts orderly placed,
as it is here upon earth.

A x » {o for the reft of the Pla~
nets, ‘whofe Faces exhibit different
appearances of brighter and darker
parts, as Mars and Venus particularly
do (4), it is highly probable that
thefe may be {uch a diftribution, fuch
an allotment of Parts, as thofe in
Jupiter, and which are more plainly
vifible in our own Globe.

Wa1ca brings me to fpeak par~
ticularly of our own Globe, of which
we have a nearerView, and can plain-
ly fee the footfteps of Divine Provi-
dence in the wife and orderly difpofi-
tion of all its parts ; which are fo
diftributed, fo placed, as may beft
minifter to the E’:veral ufes and con=
veniences of an habitable World,

(4) Ses Book 4. Ch. 3.
Thus
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Thus for inftance, the two grand
parts, the Solids, and the Fluids of
the Terraqueous Globe, inftead of
being jumbled into one Mafs, are
admirably parted, and as nicely laid
in proper places. The Earth depo-
fited in ufeful Strata ; fome for the
fervice of the Vegetable kingdom ;
fome for the generation and nourifh-
ment of Minerals and Metals; {fome
for that of Stones and Foffils ; and
fome for the {weetening and convey=-
ance of the Waters. And here it is
remarkable, and an argument of a
wife defign and appointment, That
all thofe feveral Strata or Beds are
lodged at proper and convenient
depths and diftances from the Surface;
that for Vegetables, the uppermoft,
for every man to cultivate ; and this
divided mto various Soilsand Moulds,
for all the varieties of Trees and
Plants 5 thofe Strata that conrain the

Minerals, Metals, and Foffiles, at
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 (5 ) it is very remarkable, that
they are fo univerfal, in all, or moft
parts of the World ; that they confift
of fuch proper pervious marter ; thac
they remain f{o diftin& from, and
unmixed with the other Strata, and
that they lye at fuch due depths, as
either to break out in Fountains, or
to be dug into, for Wells. But I
thall not enlarge on thefe matters,ha-
ving {poken ogthem elfewhere. |

AND as this fo commodious a
diftribution of the Earth, fo that of
the Waters 1s 2 manifelt demonftrati-
on of the concern of a wife Agent,
although we {hould afcribe all that is

(5) See Phyfico-Theol. B. 3. ch. 2,
poffz-
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poffible to the neceflities of Nature
in the formation of the World. For
the Waters, if we obferve them well,
are accurately difperfed, and lodged
about the wotld for the proper ofhgqcs
thereof ; in Seas, in Lakes, in Ri-
vers, in Fountains; to fatisty the
Thirft of Animals, to afford them
{ome part of their Food, and to mi-
nifter abundant fupplies of Vapours
for the Clouds, the Rains, and Winds :
ivhichSuEplics muft either have failed,
or have been too abundant, or have
been attended with fome or other
great inconvenience, without fuch a
commodious intermixture of the

Land and Waters. :
T 81 s Zwagwp, this orderly ga-
thering together of the Waters, is im-
plfycd in Mofes’s relation of thisbranch
of the Creation, Gen. 1, 6. And
God [aid, Let the Waters under the
beaven be gathered together unto one
place.  Where the word ¥19! denotes
a
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a regular and orderly gathering of the
Waters, as if their Allotment had been
made, their Receptacles had been
marked out by a Rule, or a
Plumb-line, by the CREA TOR’s
Fiat. |

T Hu s it is demonftratively plain;
that the Earth and Waters were laid
by a wife Hand ; and therefore
whatever concern Nature might havé
in giving a Spharical Figure to out
Globe, yet wasthe CREATOR
the principal Agent; the grand Mand-
ger of the matter.

@)

K CHAP:
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The Convenience and Necefity of a
Spherical Figure to the Good of the
Globes is an argument they were the

work of G 0 D.

ESIDES the orderly and
') commodious placing the Parts
of the feveral Globes fpoken of in the
laft Chapter, there are ftill otheP
fons to afcribe the Spharicity of our
own and the other Globes to a wife
Agent.  For befides that this Figure is
the moft agreeable to a World, asbe-
ing the moft capacious; and themoft
agreeable to a Mafs in motion 5 as
being at a due diftance from the cen-
ter of Motion and Gravity : {o with-
out this figure there could have been
no tolerable alternations of Day and

Night,
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Night, of Heat and Cold, but fome
parts muft have beer perperually
skreened from the kindly approaches
of the Sun and Moon, and confe-
quently have lain under an everlaft-
ing, uncomfortable Darknefs, chilled
with inceflant Cold. And asto our
own Globe, the Winds could not
have given thofe kindly and faluife-
rous agitations to the air as they doy
but they muft have been t06 much
retarded, if not th? ftop’d by the
exorbitant angles, and jettings our of
other figures. And laftly, the Wa-
ters which I fhewed to be well inter-
mixed with Dry-Land,; would have
had intolerable Confluences ; one -
part too much, another none at all,
no Vapours, no Fountains, no Rivers:
{o that inftead of an habitable, well
ftocked world, fat the greateft parc
would have been either a Delare, or
an unneceflary Confluence of Water.

K 2 THus
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Taus having made it evident
that particularly our own Globe re-
ceived its Figure by the direction of
the infinitely wife Architeét of all things:
we have reafon, had we none befides,
to conclude the fame of all the reft
of the Globes of thé Univerle, inaf-
~ much as they agree with ours in other
things aswell asin 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 as well as
we; they have theirHills and Valleys
as I 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 thefe Reafons I

have
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have already mentioned, there would
however be great reafon to prefume
the fame thing of them as of our
Earth, viz, That they received their
Figure from the fame wife CR L A-
TOR, and that (were we near
enough to behold them) they have as

manifeft Signals of it as we.
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BOOK VI

OF THE

Astraction or Gravity
OF I THE
Terraqueous, and the other Globes.

B

The Ufe fulneﬁ nf Arradtion in the pro-
 duction and prefervation of the Figure
of the Earth, and the Defcent af Hea-

vy Bodres.

L LBnoks “treated of the
Y& Motions and Flgurc of
A the Globes, I fhall in this

mnﬁier- their Gm}mj or Attrattion,
whlch




éhap. L. Jgency qf Attraltion, 12%

which accotding to the modern Phi-
lofophy (which hath great reafon and
~probability on its fide) hath a grear
agency in both thefe matters, %orh
in effeéting and preferving the Figure
of the Globes, and governing their
Motion.

As to the agency of the natural
Attraltion of Matter in the production
and prefervation of ‘a {pherical figure,
as that of the feveral Globes is, befides
what hath been before {fuppoled, it
may be collected from the fpherical
figure which moft Fluids take, when
there is no obftacle to hinder their
doing fo. Thus I have faid Quick filver
manifefltly doth, elpecially in fmall
drops or quantities; in which cafe their
own f[elf attra&ing power is equal to,
or exceeds that of the earth : fo doth
Lead and other Metals when in Hu-
xion (1) ; {o doth Water, 0:,'1, and

(1) This is very manifeft from the making

of Shet, 'The way of doing which, is by rya-
K 4 in
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in fhore all Liquids, which run near-
_ly into a fpherical form, when hung
on a {mall furface, as at the point of
aPin; or into an hemifpherical figure,
on a broader f{urface; their Self-At-

traction caufing the former, as that

of the Farth and the Surface on which
they lye doth the lateer. Thefe Pha-
nomena have indeed been afcribed to
divers Caufes, moft of them impro-
bable enough, except the Preflure
of the incumbent Air: but this
i manifeftly not the true Caule,
by reafon the cafe is the very
fame in the Air-Pump (when the
I—?.It:e'j[ﬁizre is taken off) as in the free

p—

ning the melted Lead through a Ladle full of
holes into cold water. In doing which the
take care their Lead be pot too hot, becau[{
the globules would then fly to pieces; nor too
cold, becaufe it would then bé long and have
gails ; but in a due temper it turns round.
7} hey put Orpiment into their Lead, when they
mele and prepare it for Shor. f
finey wiie i 2 4y 4 3 .
Air

2E
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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
or Attraction, which manifeftly exerts
itfelf in fome, andis highly probable
in all material things 2 (2) In the
Earth icfelf there is manifeftly {uch a
thing as Gravity, which might as well
be the Natural Caule of the Sphericity
of our Globe, asit is in that of lefler
Maffes, but then, as I demonftrated
in the laft Book, it is alfo evident,
that an over-ruling Power, and a wile
Providence not only gave Matter this
Gravitating power, but guided and
managed it_in the formation of the
World.

A ¥ p now upon {uppofition that
Gravity had any thing to do in the

(2) For the proof of this I fhall refer to
Sir If. Newtron's Opticks, Queft. 23. and in his
Principia in many places, particularly L. 3.
Prop.5,6,7. =~ " |

PIOs
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produétion of this Spherical Figure I |,
am {peaking of ; the fame it muft |
have alfo in the confervation of that
Figure. For the fame Power it ex-
erted at firlt, it retains fhll 5 whichis
as neceflary ftill to the preventing,
and obviating all extravagant Excur-
fions,and Deviations from that figure,
which may happen through extraor-
dinary Commotions and Convulfions
in any of the Globes ; fuch as Earth-
quakes are, and other fuch like furi-
ous Concuflions and Emotions that
fometimes befall our own Globe.
Bu 1t leaving thefe conjectural
matters, let us come to a2 more evi-
dent benefit of Gravity, and that is
the natural tendency of all bodies to
the center of the Globe : This is very
manifeft in ocur own Globe. For
whatfoever the Decays are among
earthly things, howloever their Forms
are changed, yet their Matter remain-
erh entire, and returneth again to its

grand
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e i
'grand Parent the Earth: or to putir
‘in Solomen’s words, Eccl. 1. 4. One
 generation paffeth away, and another ge-
neration cometh: but the earth abideth for
Cever.

A np an admirable provifion this
is for the perpetuity of tEE: Globe, and
' to continue the State and Habitability
 thereof throughout all ages, which
- would otherwife waft and decay, or
run into the moft irreparable and
- pernicious diforders.

CHAP. IL

The Guard which Gravity affords againft
~ the Centrifugal Force of the feveral
Globes. | |

| “PON a {uppoficion that e-
. R,/ very of the Globes revolves
roind its own Axis (which I have

{uffici-
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{ufficiently proved in the FourthBook)
we {hall find, befides the Benehis al-
ready fpecified, another very great
ufe of Gravity to the Good, yea the
very Exiftence of our own and the
other Globes, and that is the prefer-
vation of their Integrity againft the
Centrifugal force of this their Revoluti-
on, ot Diurnal motion. For with-
out f{uch a Band, as Gravity, to keep
their parts together, the whirling
about of thofe Globes would fhatter
them into pieces, and diffipate them
abroad into the circumambient fpace.
Thus muit 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 much too lcole a

(1) The Diameter of the Earth being 79677
miles, according to B. 1. Ch. 2, Note 1. the
Ambit thereof is 250314 miles, which being
divided into 24 hours makes the Revolution tg
be at the rate of 1043 miles an hour, |

teX=
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texture to prevent the diffipation
- which the Centrifugal force of fuch a
- Roration muft neceflarily occafion, a
Rotation that would as eafily throw
 off the parts of the Earth, elpecially
the Waters, as the whirling round of
a 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) that is above 288
times, thercfore all parts lye quiet
- and fecure in their refpective places,
- and enjoy all the benefits, which I
- fhewed do accompany this Motion
- withour any difturbance from i.
- T mus is our own Globe guarded
by its Gravity againft the centrifugal
| force of its Rotation. But this is far
more remarkable in fome of the other
| Lokt
(2) This is the proportion or nearly fo, of
the Gravitating to the Centrifugal Force of the
' Earth under the Equator, as may be computed
from Sir If. Newron's Princip. L. 3. Prop. 19.

Globes
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Globes. Thus parricularly ini the
Sun, whofe Ambit is 2 582873 miles,
and whirls round once in about 25

days; doth confequently revolve at |

the rate of 4262 miles an hour (3),
above fotir times as faft as the Earth ;
which in a lictle time would endan-

ger its diffipation, without fuch a }

provifion as Gravity is.

P - |
B ur what is this to the Centrifu- |

= & =

gal force of Fapiter 2 whofe bulk far |

exceeds our terraqueous Ball; and
wholfe Rotation is performed in lefs
than half the time. But from 2 com-
putation of particulars we fhall becter
eftimace the Matters The Diameter

P o = e

(3) The Sun’s Diameter being 822148 miles,
the numbers here affigned. will naturally
follow. |

As to the Sun’s Grawity or Attralive Power it
is (by the calculation of my Friend, the acute
and learned Dr. Halley) to the Sun’s Cemirifugal
Furce, as 47000 to 1 : The method forfinding
which fee in Note §.

of
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of Fupiter being 120653 miles, its
Circumference is 379045 miles:
| which revolving round in lefs than
| Ten hours,isat the rate of 38159 (4)
miles an hour. And if the Denfiy
of every Planet be proportional to its
Diftance from the Sun, as is now
- with great reafon imagined, that is,
 if thole Planets neareft the Sun, as
- Mercury and Penus, are proportionably

denfer than thofe more remote, as
 Fupiter and Saturn 5 then is the Globe
~of Fupiter of a laxer texture than ours
' is, and in fo much the greater dan-
 ger therefore of being whirl'd to pies

(4) Fupiter's Ambit being 379045 miles, and
| his Revolution 9 h. §6' or §96 minutes ; the
Revolution in an hour is by the Logarithms

J thus.

§96 minutes '2.7752463
379945 miles 55786912
i 60 minutes 1.7781513
7:376842§

e

38179 miles 4.5815962

GCS
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ces by fo rapid 2 motion as that
Planet manifeftly hath, were not its
parts kept clofe together and fedate
by fuch a Band as Gravity (5) is.

— Y

(5 ) The Proportion of Fupiter’s or any other
Planer’s, or the Sun’s Grawvity to their Centrifugal
force may be computed from the moft fagaci-
ous Sir If. Newton's Princip. L. 3. Prop. 8 & 19,
But the before commended Sawilian Profeffor
fuggefted to mie this eafier and quicker Ruley
for fuch Planets as have Satellices, wiz. The
Proportion of the Centrifugal to the Centripetal force
or Gravity of any Planet at its Surface is compounded
of the Ratio which the Cube of the Semidiameter of
the Planet hath to the Cube of the Diffance of any of
its Satellites from the Centet of that Planet ; and
the Ratio which the Square of the Satellites Periodick
time bath to the Square of the Periodick Time
of the Planet’s Rewolution. Thus for inftance,
the diftance of Fupiter’s Outermoft Satellite being
25 3 Semidiameters of Fupiter, and it’s Period
16 days, 16 hours, 32 minutes or 24032 mi-
nutes, and Fupiter’s Revolution §96 minutes ;
we fhall find the Gravity in Fupiter’s Surface
to be to hisCentrifugal Foree in his Equator as
X t0 9,96,

CHAP.
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CHAP I

Of the Power and Ufefulnefs of G R 4-
VITY to retain the Planets within
their Orbits,

O R a Conclufion of this {ixth
Book Ifhall take notice of one re-
markable benefit more of Gravity, and
that is grounded upon the fuppofition
of the truth of the Newtonian Philofo-
phy 5 which hath fuch good grounds,
and great probabilities on its fide,
particularly in this macter, that ad-
micting of it here, we fhall difcover
another admirable work of the Crea«
tion, and thatis, The nice retaining
of all the feveral Globes within the due
bounds of their Orbs, by the power
of their Gravity. For as the Motion
of every Globe in its refpective Orbit
was undoubtedly impreft upon it by
L the
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the great CR EATOR, and as
the tendency of all impreft Motion
is naturally in Strait lines ; fo the
Motion afy all the feveral Globes in
their Orbits would not be in Curves,
bur in Strait lines, they would fly off
in their Tangents into the infinite Ex-
Panfum, was it not for fome perpe-
tual Caufe cooperating with their
Projectile force, and detaining them
within the limits of a Circle, or fuch

like Curve. And what fo likely a

- Natural Caufe, or Power, as that of

Gravity is, congenial, as I have be-
fore faid, to all Matter 2 And fup-
pofing it to be fo (as there is great
probability it is fo) we thall not only
find that all thofe vaft moving Mal-
fes of the Univerfe are kept by their
Gravity within their bounds, as with
fo many Reins and Bridles (1); but
we fhall find canfe alfo to admire at

; (1) V. Newton, [rincip, L.3. Er. g+ &C, Gregor.
Afron. L. 1. Prop, 46, g L% |

_fl}.;:

Il
|
|
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the exquifite mqulllbranon of thofe
two Forces concerned, vig. the Pro-
jettile impreft Force, by which they
are moved forward in their Orbs; and
. their Attraftion, by which they are
! kept from ﬂymg off in ftrait lines,
out of the limits of their Orbs. Itis
very certain that thofe two Forces
- muft needs be exagtly commenfurate
one to ‘the other. For otherwife, if
one in the leaft degree fhould over-
ower the other, 4ll would be con-
fed and f 01Ied For fhould the
Projeciile F&rre exceed the Attrative
but to the impulfe of an Atom ; or
{hould the Attraftive as much nver-
power the ‘Pro;e&:!e the cenfe?uencc
would be, that in along trat of time,
that prevallmg Force wnuld get the
better of the other, and at laft deftrﬂy
- ir.  For the Ovcrbqlance of but one
~ fingleAtom is as great in it’s degree as
that of a greater powerisin its degree.

And therefare {hould the ?ra;eﬁde
L 2 Force,
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Force,by which theEarth,or any other
Globe, moves forward in its Orbit,in
the leait exceed its Centripetal Force, in
a long tra of time, that Globe
would run by degrees out of the path
of its Orbit, till being gotten out of
the power of the Gravity of the Sun,
or whatever Globe it gravitates unto,
it would at laft run quite off in a
ftrait line through the regions of une
bounded Space. So on the contrary,
{hould the Ceatripetal Force, or Gra-
vity overpower the Projectile but ta
the degree of an Atom, that overba-
lance would grow greater and great-
er, and at laft pull the two gravita-
ting Bodies to meet and joyn with
one the other.

A N p now upon this highly pro-
bable Hypothefis, of Gravity acting
in the motion of the Glpbes, we have
another exquifice Nicety in the works
of the Creation, that juftly deferves
the greateft admiration and praie ;

' o tha
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that among fo many immenfe mo-
ving Mafles, there is not one withoue
this exquifite A£quilibration I have
been fpeaking of ; which is a thing
wonderful in all, but efpecially in
the motion of Comets, confidering
how prodigioufly elliptical che Orbits
of moft Ufg them are.

A N b now from the confideration
of what I have, in this Chapter,
fhewn to be highly probable, and
from what I have thewn is very cer-
tain in this bufinefs of Gravity, we
have another manifeft demonftration
of the inhinite CREA T OR’s Wif-
dom and Care, and another cogent
argument to excite the higheft Vene=
tation and Praife in his Creatures.

¥
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BOOK VII

Of the Provifion made for

LIGHT and HEAT

throughout the Univerfe.

R A e B R
CHAP. I
Of the Light and Heat of the Fixt Stars
and Stun.

two of the moft ufe-
tull things in the Uni-
verfe, fo the infinitely
ST wife a.nd kind CR E-
ATOR hath made an excellent pro-
vifiory

-
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Wifion for thefe things, in all proba«
bility for every Globe throughout the
Univerfe; but . particulatly for thofe
of our own Syfteme. For it is very
manifeft that every Globe we fce doth
{hine with its own native, or with
borrowed Light. Even all thofe im-
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 dart
as far as to our {o diftant Globe, as
well as what chey emit for the énlight-
ening, warming, and cherifhing their
own refpective, Planets.

B u 1 I fhall forbear to launch our
into thofe conjetural mareers,and (hall
come nearer home into our own Sy-
fteme, where we have enough to en-
tertain our Eye, to captivate our
Thoughts, and to excite our higheft
Admiration of thefemagnificentWorks
of God ; whether we furvey the great
Founcain it felf of our Light and Heat,

| S thie
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the Sun ; its due Pofition, and its®
wonderful ufe to its Planets 5 and
the incomparable provifions that are’
rhade to f{upply its abfence  and
greater diftances from them.

AN in the firft place, as to the
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 a mafs of
Fire as the Sun is, but only the power
of God's dlmighty Hand! a Body of {o
immenfe a Bulk as T have fhewn it is,
and of fuch an exceflive Heat, that
no greater a number of its Rays than
what fall within the compafs of 2 two
or three inch Burning-Glafs f{hall
actually burn ; and what fall wichin
the compafs of not many feet, fhall
far exceed the ftrongeft culinary Fire
in the Earth ; as is manifeft from its
almoft inftantaneous burning, and
vitrifying the moft obdurate incom-
buftible bodies, fuch as not only

green

[
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green wood, and white bodies, but
alfo Stones, Bricks, Metals, yea Gold
it felf (the hardeft of all metals to be
- wrought upon by fire) which yet is
melted down in a few minutes {1 ).
T 8 us the infmite Power and Wif-
dom of G 0 D appear in the appoint-
~ ment and make of that immenfe Bo-
dy of Fire the Sun; a mafs wonder-
ful, and worthyof its Maker, whe-
ther we confider its immenfity, its exs

X

(1) The famous Burning- Coneave at Lyons of
0 Inches Diameter, and others in France and
Germany of greater breadchs, have been cele-
brated for their feats in burning, calcining
and vitrifying both metallick and other Bo-
dies. But ] queftion whether any of them
have come up to the Burning Inftrument con-
trived by, and made for Sir I Newton, and
by him prefented to the Reyal-Society. It con-
filts of 7 Concave foiled Glafles, each of them
12 inches diameter : which are all fo placed
as to have their Foci'concur in one point. By
which means the Heat is {o increaled, asin
a furprizing manner to perform the Feats here
mentioned, and many others furpafling them.

ceflive
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ceflive Heat, or its abfolute necefficy |
and great ufe to us 3 and all che reft |'
of its Syftemie. . Buc we fhall find |
yet farther evidences of the grear |
CREATOR’s work in the following |’
Chapter, {

e
.,

CHAP. IL

Of the due Pofition dnd Diftance of the
Sun and its Planets.

S the infinite Power and Wif-
. dom of God appear in the
appointment and make of the Sun, |
according to the preceding Chapter
fo inthis I {hall demonftrate the fame
from the due Pofition of the Sun
among his Planets, and his due Di-
ftance from each of them.

Now here we may take it for
granted that the Sun is the Fountaint

of
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~ of the Light and Heat of all the Pla-
- nets, not only of the Earth, but of
the other Planets too, that tmove ei-
~ ther about the Sun, or the Earth,
But whether the Sun be placed in the
Center of it’s Syfteme, or the Earth
be fo, is of no great confequence here
to enquire. §uc I have all along
- fuppofed the former to be the moft
| f)raia.ble Hypothefis, and it feems
to be {kill more {o from the confide-
~ ration we are now upon, concerning
the commuiity of its Light and Heat
fo all the Plamets. For fimnce it is
manifeft that what Light and Heat
the Planets have; thiey receive from
the Sun, it is far more likely that
this their Fountain of Light and
Heat is placed in the common center
of them, and that they move round
- about it, rather than it about them.

B u t be it fo ot not fo, it is how-
éver very certain that all the Planets

are placed at fuch 2 due and proper
Diffance
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Diftance from the Sun, that they res
ceive the beneficial Rays thereof ina
due manner and proportion. There
is no great réafon to doubt of this a-
thong the Planets that are at greater
or Ieﬁ'ef diftances from the Sun than
we, becaufe we find fo noble and fo-
lemin anApparatus anfwerable to theit
diftances from the Sun, which I in-
tend to fpeak of hereafter. But as
for our owni terraqueous Globe we
liave fufhcient fignals of the great care
and counfel that have been ufed in
the due Pofition and Diftance thereof
from the Sun. For as to its Pofition
to the Sun, Ihave heretofore thewn;
that by the Inclination of its Axis,
and its Diurnal and Periodical Re-
volutions, all parts have a due fhare
of Light and Heat. And as for its
Diftance, it is {uch as not only pre-
vents the danger of its interfering with
the other Globes, as I have formerly
obferved, but alfo it is duly adjufted

' tQ
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to the Denfity of the Earth and Wa-

ters, and to the Make and Temper of
our Bodies, and of all other things
herebelow. Had we been much near-
er the Sun, our World would have
been burnt up and wafted, the Wa-
tets in the firft place would have all
been turned into vapours, and dried
up; Vegeration have foon ceafed, and
all things would have foon been wa-
fted, if not burnt and confumed.
Or had we been not at fo very great a
diftance, but only a little nearer the
Sun, as {uppofe a few thoufands of
miles, ftill the Heat would be as the
{quare of the diftance (1); and con-
fequently too great, if not for the
Polar, yet for the Equatorial parts:
And on the contrary, had we been
fet ata greater diftance from the Sun,
{fo would the Sun’s Heat have been

(1) Newton., Princip. p. 466,
abated
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abated in Proportmn to the l;guare of
that diftance. And in this cale, if the
diftance had been very great, weand
all things muft have been pcrpetuall
frozen up 5 orif it had been not
reat, the world would have fuchreci
Ey cnld the Polar at leaft, lf thc
xquatorlal parts {hould efcapc S
A p in thiscafe, whcn our Globe
{hould thus be Earched up wich ever-
la[’cmg Heat, or be cvcr]aﬁm ly fro-
zern with exccﬁivc Cold 4 uﬁead o[
an habicable, plcafanr and comfor-
table World, it muft become ‘a De-
farr, a place of irkfomnefs, m:fery,
2k cverlaf’ung punifhment. But the
great CREATO having fo wifely
and indulgently ordered tEﬂ diftance
between the Earth and Sun, the Sun’ s
Light and Heat are mcomparably ac-
commodated to the ftate and temper
nF all chings here below,and ourWorld
s well ﬁtred for habitatmn well
?rmﬂded with every thing that may
mini-

|
!




|

|
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minifter to the fupport, the comfort
and pleafure of its Inhabitants. By

~ thofe in&ulgcnt Rays all things are

~ enlightened, and we and all the reft

of the Animal Kingdom are enabled
to difpatch our bufinefs, to feck and

“provide our Food, and to pafs from
- place to place, as our occafions or

pleafure Iead us. By its cherifhing
Beams all things are warmed and

~ comforted, Vapours in fome meafure
. made to rile for the forming of Clouds

and Rain 5 Trees and Plants are en-
abled thereby to put on their verdure
and gaiety, and to yield us the bene-
fit and pleafure of their Grain and
Fruit. By the prefence of this great
fountain of Light and Heat, we and
even Nature too is awake and exci-

ted 5 and by its ablence grows torgid

' and dull: its abfence by Night if=

poles us to reft and fleep ;5 and even
Vegetables too fhut up their Flow-
28
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t

ers then (2) and in 2 manner betake
themfelves to reft : and its abfencein
Winter how doth it change the whole
face of Nature, diveft Vegetables of |
their gay attire, force Animals to
places of fhelter and fafeguard, and
give an afpeét of melancholy and
horrour to all things !

T mus it is manifeft how wifely
and indulgently the great CREATOR
hath provided for the good of our
Planet, by fo critically adjufting its
Pofition to, and it’s Diftance %’(}m
the Sun, to the ftate and temper of
it and all things thereon. And al-
though the reft of the Planets encom-
pafling the Sun are fome of them
nearer to, {ome of them farther from
it, yet there is no grear queftion to
be made but the fame wife Contriver
hath made as good a provifion for

(13 See my Phyfico-Theol. B.1o. Note 14
them
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them as for us, either by contempe-
ring their Denfity to their Diftance
from the Sun, or by fome other the
wifeft and beft courfe ; as we have
very juft realon to {ufpeét from that
grand and folemn apparatus I fpake
of, of Secondary Planets. Which
leads me to confider the Provifions
made for the {upply of the Sun’s ab-
fence; and grearer diftance.

™ #

CHAP:. I

The Neceffity of Light, and the Provifioi
for it by the Atmofphere.

"EFORE I comie to the other

Planets, it will be convenient

to confider how the Sun’s abfence is

fupplied here upon the Earth, as alfo

probably how it is fupplied in her
concomitant -the Moon.

M AN D



162 The Necefity Book VIL

A ~ p firft as to the Earth. Of fuch
abfolute neceflity is Light (not to
mention Heat) that our World could
not well be in the leaft ucterly wich-
out it, becaufe during utter, ablolute
Darknefs (befides the grear inconve-
niencies it might bring to Vegetables,
Minerals, and every other l%ch like
part of the Creation, befides this I
fay) it would certainly put Animals
under an utter incapacity of perfore
ming their moft neceflary bufinefs,
and acting in that ofice which the
divine Providence hath appointed

them, although of greateft ufe to

themfelves or the reft of the World.
Men, for inftance, whole bufinefs
and occafions oftentimes neceffitate
them to borrow a part of the Night;
and other Animals, whole Safety or
Temper, or Conftitution of Parts
(as of their Eye, or{ome other parts)
confine them to their Dens, and pla-
ces of retirement and reft by Day,

| L and
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and are therefore in courfe compelled
to feek their food, and wander about
on their moft neceflary occafions of
life by Nighe, all chefe, Ifay, would
at once be cut off from one of the
grand benefits of life, from a&ing
that part they bear in the Creation,
during fuch time as they fhould be
put into abfolute Darknels. But to
prevent this, the infinitely wife Contri-
ver of the World hath made divers
admirable provifions both in our
own, and the other Planets too.
One provifion which he hath made
in our own Globe, and I may add
that of the Moon alfo, is by encom-

pafling both with an Atmolphere (1),

.

(1) Mr. Haygens in his Cofmotheor. p. 115,
concludes the Moon to have no Air or Atmo-
fphere becaufe we fee its Limb fo clearly and
accurately defined, and becaufe he thoughe
ehere are no Seas or Rivers in the Moon. Buc
he was miftaken both in his Conclufion and
part of his Prénifes. For in the Solar Eclipfe

M 2 which
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which, among other grand ufes, mi-
nifters very much to the propagation
of Light, partly by reflecting the
Rays of Light to our Eye,and partly
refratting them fo as to make them
vifible and ufeful to us, when other~
wife they would not appear. Hence
that Whitenefs (2) and Brightnefs
obferveable in the air by day 5 and
hence the Twy-light, when the Sun
is hidden under the Horizon. The
like to which is abferveable in the
Moon alfo, in that fecondary, rufty
light which is feen in her Eclipfes,
and before and after her Quarters.

May 1. 1766, which in Switzerland was Total,
they could manifeftly perceive the Moon’s At-
mofphere, as may be feen in the Accounts gi-
ven in Philof. Tranf.. No. 306.

(2) See Phyfico-Theol Bi 1. ch. 1. Note 12,

CHAP.
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CHAP. IV.
The great ufefulnefs of the Moon, and

the mutual beneficial Returns which
the Globes make to one another.

AVIN G fhewn the abfo-

lute neceffity of Light, and
the fupply thereof by the Atmo-
fpheres ; let us next f{peak of the
principal provifion made for thar,
and for fupplying the Sun’s ablence,
and that is by the Mom and Stars,
which as Mofes faith (1) rule the Night,
as the greater Light, the Sun, doth
rule the Day. What influences thefe
celeftial Bodies may have here below
in the bodies of Men and other Ani-

(1) Gen. 1,16,
M3 mals,
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mals, or among Vegetables, Foffils,
or in any of the dgtand works of Na-
ture, is hard to determine, although
vainly pretended unto by the judicial
Aftrologers : but yer fome things
there ‘are whofe Periods and Crifes
fo tictly obferve the Courfes of the
Sun, clpecially of the Moon, that,
on the other hand, it is hard to deny
the ‘influences of thefe Bodies here
below, The Tides particulasly have
all"along fo conftantly .obferved the
Courfes of the Moon, that in all
ages they have ‘been fufpected to be
caufed and governed by that Planet:
and if cthe ftories of Pliny (2), Arifte-
tle, and others of the Anciénts be
true, it is by her influence ‘that the
bodies of Ovyfters and other Shell-
fith are increafed and diminifhed
that the mafs of man’s Bloed is fo

i

( ) Plin. Nat. Hift. L. 2. ¢.. 41,98, 99, 105

alfa
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alfo ; chat the Humours are refolved
and ateraéted, thac the Dead bodies
of Beafts are corrupted, that all
Animals expire 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 3 and divers o-
ther fuch like conceits which thofe
Authors name, too many and too -
improbable to deferve to be reckoned
up in this place.

Bur whatever influences the
Moon may have upon things here
below, whatever her concern may
be in any tranfaétion of Narture, or
any other ofhice of the Creation, it
is however very certain that her Light,
Eclipfes, Monthly Revolutions, and La-
titude or Vagations towards our Poles,
are of great ufe ro us.

By her Light, to which I may ad 1
that of the Stars, we and the reft of

M 4 the
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the Creatures are able to protra& our
day at pleafure, to go hither and
thither as our occafions call, and to
difpatch many of our affairs by Night,
or to betake ourfelves'to Repofe and
Reft, to which, according to Pliny
(3), the Moon doth naturally in-
cline us.

A s to the Eclipfes, whether of the
Sun or Moon, they have their excel-
leat ufes too. The Aftronomer ap-
plies them to confiderable fervices in

his way ; and the Geographer makes-

them no lefs ufeful in his; che
Chronologer is enabled by them to
amend his accounts of time, even of
the moft ancient days, and fo down
through all ages; and the Mariner
too can make them ferviceable to his

(3) Ferunt Lunz famineum ac molle Sidus, atque
mocturnum, [olvere humorem, ¢ trabere, nem awn-
ferre. 1d manifeffum effe quod Sommo [opitis
rorporem contralium im capur revocer, Plin. L. 2. ¢,
101. e

purpofe

- ) T4\

= B . =
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purpofe, to difcover his Longitude,
to corre¢t his Account at Sea, and
 thereby make himfelf more fecure and
fafe in the untrodden paths of the
Deep.

So for the Monthly Revolutions of
.the Moon, befides the ufes they have
- in the daily Variations of the Tides,
and perhaps caufing {ome fuch Re-
' volutions too in the Humours and
' Bodies of Animals, and in the works
. of Nature, befides this Ifay, thgy are
manifeftly of excellent ufe in the Di-
vifions of Time, in meafuring out
our Months, as the Sun doth our
Days and Years, according to that
appointment of the Creator, Gen.
V. 14. And God faid, let there be Lights
in the Firmament of the Heaven, to di-
vide the Day from the Night 5 and let
them be for Signs, and for Seafons, and
' for Days and Years.

And laftly as to the Lunar Lati-

tude, or Progrefles tawards our Poles,
| befides
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befides the ufe hereof to the prevent- |
ing the too frequent Eclipfes of the |

Sun and Moon, thofe Vagations are

of great ufe to the Polar parts of the |

World, in affording them a longer,
as alfo a ftronger and better light,
than if the Rays fell more oblique :

which muft needs be a very great |

comfort, and of wonderful feryice to

the Inhabitants of thole forlorn parts, |
in their long and tedious Nights. of

fome*days, yea fome months length:

to Men, to enable them to difpatch |
fuch of their Affairs as are of perpe-

tnal and conftant neceffity 5 and to
other Animals of the Air, Land, or
Waters, to enable them with greater
cafe and pleafure to get their food,
and pafs where their pleafure leads
them.

Tuus the great CREATOR. |

hath made the Moon to be of ad-
mirable ufe to our Earth. And fo
wifely hath he contrived his Works,

| that

e R e -
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that cthey are mutually ferviceableto
one another,{o that what good fervices
-onedoth,the otheras readily recurneth
again. Thus as the Moon is 2 Moon
to us, fothe Earth is with grear rea-
' fon concluded by the Philofophers to
be 2 Moon to the Moon ; not indeed
a Secondary Planet moving periodi-
~cally about her, but fuch a Planer,
-as refle@ts the Light of the Sun to
her, and perhaps makes fuch like re-
turns of Influx as I faid the Earth re-
ceives from her. For it is not to be
doubted, if the Earth reflects lighe,
and gravitates to the Moon, as well
as the Moon to the Earth (which is
highly probable) but that there is a
mutual intercourfe and return of
their Influences, and good Offices.
And this is ftill more probable from
the likenefs difcernable between the
Earth and the Moon, which s 2
ftrong prefumption that the Moon
may have the fame occafions for the

Earh
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Earth, as the Earth for her, For
that {he is an opake body, and that
her {urface is covered in fome meafure
with Hills and Valleys, is manifeft
beyond all doubt to our Eye (4) as
I before {aid : and that {he hath an
Atmofphere is what hath been net
long fince (5) difcovered : and that
there are large Oceans and Colleéti-
ons of Water is what [ have before
made probable (6). And therefore
agreeing thus in Conftitution and
Make, their Ogcafions for, and In-
fluences upon each other are in all pro-
bability mutual, and much the fame.

AN after this manper the infi-
nitely wife Contriver of the Univerfe,
feems to have tranfaéted through-
out that immenfe fpace, by making
all the {everal Globes ufeful to one

¢(4) See Bock ¢ Ch. 2. Note 1.
(5) See belore Ch. 3. Note 1.

i
i

(6)Book 5.Chap.4.Note 1.as alfothe Preface.

anQ=
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another. Thus all the Planets of our
Solar Syfteme are of confiderable ufe
to us, all of them refle&t Light un-
to us, and fome of them a Light fo
bright and ftrong, as particularly 7e-
nus and Fupiter, that they are a good
{upply of the Moon’s abfence in the
night as well as the Sun’s. Nay the
very Secondaries (which I fhall {hew

are of greatelt ufe to their Primar
- Planets,) have their ufes too among%i
us; not only as being evident de-
monftrations of the great Works of
God, but alfo in miniftering to the
difcovery of the Longitude of the
moft diftant Places upon the Earth.
So for the Fixt Stars which I have be-
fore fhewn to be probably fo many
Suns miniftering to as many Syftemes
of Planetss it is certain they are of
reat ufe to us in fupplying the ab-
ﬁ:nce of thie Sun and Moon by night.
And there is no great doubt to be
‘made, but that the like Returns are -
made




174  Provifion for Light Book VIL

made to them and their Syftemes by
our Sun. So that here we have an
admirable Oecconomy obferveable
throughout all the vifible regions of
the Univerfe, in the mutual Affiftan-
ces and Returns which one Globe af-
fords the other even at the greateft
Diftance. |

Of the Moons, or Secondary Planets in ge-
neral, which are obferved about fome

af the Primary Planets,

AVIN G taken aview of the
methods which are ufed for

the accommodating the Earth with
Light and Heat, let us caft our Eye
to the reft of our Solar Syfleme, and
examine whether any thing of the like
kind be to be found there. And
here
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here we fhall find a no lefs admira-
ble {cene of the great CR EATORs
Care and Wifdom, than we difcove-
red in the Earth and Moon. In Mars
indeed, we can dilcern a great imi-
licude with the Earth in its Opacity
and Spots, *but we have not yet been
able to perceive any attendance of
Moons, as in the other fuperiour
Planets 3 not fo much probably be-
caufe there are none, but becaufe
lthf:y are [mall, or they reflect a weak
light, and are at a great diftance
from us. And as for Penus and Mer-
cury, there may be no occafion for
' any Attendants, by reafon of their
| proximity to the Sun. But in the
- two higheft, or more diftant Planets,
Fupiter and Saturn, we have a very

noble and entertaining fcene of - the
' CREATOR’s Glory. For where-
'~ as thofe two Planets are at a much
- greater diftance than any of the other

Planets, from their Fountain of Light
' and




and Heat, the Sun ; and as confe-
quently their Heat and Light are aba-
ted in proportion to the {quare of
their Diftances ; {o to make them
amends they are furrounded with a
more grand Retinue of Secondary Pla-
nets, or Moons 5 Fupiter*with four,
Saturn with five, as’tis imagined,

and probably more (1).

i -

(1) Mr. Huygens in his Cofmotheoros p. 99.
gives this account of the difcovery of the Sa-
tellites of Faupiter and Saturm, That it is well
known the difcovery of the Cirsumjovials is owing
to Galilzo ; that the brighteft, and outermoff Cir-
cum|aturnial be bappened 1o [ee with a 12 foot Glaf?
in the year 1655 ; that the veft are owing to Caflini,
who firft Jaw them with & Glafs of Campani’s
grinding of 36 feet jand afterwards with one of as ma-
ny feet above 100. 'That the 3d and §th Caflini

ewed bim in 1672, and afterwards oftener.
‘That Caflini acguainted bim by Letter afterwards

with his difcovery of the Firft and Second in 1684. .

‘That thefe 1wo laft are not eafily difserned, and be
cannot [ay he ever faw them. 'That befide thefe 5,

be [ufpcéts there may be ome or more lye ¢concealed:
Of which fee¢ chap. 7. following.

" AN¥
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A N p an admirable remedy this
is, not only for the great diftance of
thefe two Plahets from the Sun, but
alfo for the tardity of theit periodick
motion in their refpective Orbits.
For whereas Saturn tevolves round
the Sun but once in near chirty years,
and Fupiter but once in near 12, it
comes to pafs that the places near the
two Poles of thofe Planets have a
Night of. flear 1§ years in Saturny
and 6 in Fupiter, {uppoling their Ax-
és inclined to the Planes of their Ors
bits, asit is in our own Globe. But
fuppofing (as it is imagined) that
their Axes ate not fo much inclined,
and that their Days and Nights, theit
Winters and Summers are nearly
equal ; in this refpect the cafe would
be worfe than in the long Nights in
the other ¢afe : but in both cafes the
Polar parts of bothr thofe Planets
would be difmal regions of darknefs;
whet fo long derained from the
AN
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kindly vifics of the Sun. But an ad-
mirable remedy is found, and a glo-
rious {cene of the great CREATOR’s
Works appears therein, as will be
manifeft by confidering particulars
in each of thofe swo Superiour
Planets.

LSS HFNEIOR L IB TS IOISAECE LB OE VAL

CHAR.  NL
Of Tupiter’s Moons, Days, andSeafons;

N fpeaking concerning the fupe-
rior Planets in particular, T {hall
begin with Fupiter. The Diftanee
of this Planet from the Sun, is recko-
ned to be 343 millions of miles far-
ther from the Sun than we are ; and
by that means the Sun’s Light and
Heat are 27 times lels there than
with T1s, and its apparent Diameter

five
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five times lefs (1).  And confidering
how vaft a Globe Fupiter is, having
its fuperficies 100 times, yea (accor-
ding to Mr. Huygens's computations)
400 times bigger than that of the
Earth 5 in this cafe, whar vaft tradts
of that Globe muft needs lye in pro-
found darknefs and defolation, had
no remedy been provided | But chere
are divers provided. One is by the
frequenc Rotations of Fupiter round
his own Axis 3 which being perfor-
med in lefs than 10 hours, it comes
to pafs that what is wanting in the
ftrength and degree of Lighr and
Heat, is compenfated by the frequent
Returns thereof.

T u e other Rermedy is by the In-
creafe of the number of Moons about

(1) Gregorii Affron. L.6. Prop. 5. Mr. Huygens
makes the Light and Heat but 25 times lefs,
and the apparent Diameter § times. Cofmot/,

P. 1035 |
P : N 12 Fupi
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| Fupiter, who is attended (as I faid)
with four, as we, who are nearer the

Sun, are with one. Concerning
which, thefe four things are remar-

kable. |

1. Their Bulk, which in all pro-
bability is not inany of them lefs than
our Earth, as the moft ingenious
Mr. Huygens concludes (2 ) from their
{fhade upon Fupiter's disk. By which
means partly it is that

2, They reflet fo ftrong, brisk
and vivid a light, as appears very il-
luftrious and entertaining even to us
at fo great a diftance from it: which
cannot but be very pleafing and com-
fortable to that Planet: befides the
no lefs beneficial® and friendly Influ-

ences therewith conveyed at the fame
time.

(2) Cofmotheor, p. 101,

3. Theit
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3¢ Their due Diyftances from 7u-
piter, and from one another; and
theiragreeable periodick Revolntions,
which I have formerly obferved (3)
to be in the moft exa& mathematical
proportions. By the firft of thefe,
thole Satellites e&ape all difagreeable
Concourfes and violent Oppofitions,
and, in the moft kindly manner,
fend their Influx to the Planec they
wait upon : and by the latter, they
are perpetually carrying about cheir
Light and other benefits from place
to place. For by the motion of the
Innermoft round once inlefsthan twao
days; of the nextinabout 3 +days; of
theThird in fomewhat above a week 5
and of the Outermoft in near 17 days:
by thefe means, I fay, it happens ve-
ry feldom that any part of Jupiter is at
any time without the prefence and at-

(3) Book 4. ch. 4.
N 3 tendance
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tendance of one or more of thofe Sa-
tellites ; but one is vifiting one part,
whilft another is attending another,
and another another part, and Jups-
ter himfelt making i};)eedy Returns
and Revolutions all the while.

4. The laft thing remarkable is
the Latitudes of Fupiter’s Moons, or
their progrefles to his Poles, which
are in a due proportion to their Di-
ftances and Periods. The diligent
and ingenious Cafini hath determined
(4) the greateft Latitude of the In-
nermof{t notto exceed a third part of 7u-
picer’'s Semidiameter ; that of the nexe
about a quarter of his Diameter 5 that
of the Third about three quarters of
his Diameter (butI have my felf ob-
{erved it to be very nearly or alto-
gether parallel with Fapiter’s Poles )

-

(4) Ca ffini's Les Hypoth. et Tab. des Sat. de
Fupir. Sect. 4.among the Tra&s of the Meffeurs
d2 I Agad. Roy. des Seiences.

and

-
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and that of the Fourth or Outermoft.
to go beyond the Poles of jupiter 2
third part of his Semidiameter. By
which means this Satellite efcapes the
Eclipfes of Fupiter's fhadow for the
{pace of two years.

A ~ p as the Latitudes of thefe Sa-
tellites differ according to their Di-
ftances and Periods ; fo another re-
markable thing thercin, is, that they
fhifc their Laticudes in longer or
{horter times, agreeable to their great-
er or lefler Laticudes; fome making
their progrefles towards Jupiter's Poles
one way, whilft fome are wandering
the other way, and fome ftayingthere
a longer time, and fome a lefler and
lefler time. By which quadruple va-
riety of Latitudes, and Pe?etml
changes of it, it comes to pafs, that
thofe large tra&s towards the Polar
ﬁ::.rts of that vaft Planet, have their

are in the light and kindly fervices
N 4 of
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of the four Moons, and are feldom
or never deprived o_f them.

CHAP. VIL

Of Saiurn’s Moons, Ring, Days, and
Sf:al‘ups_. * | -

A VIN G feen the admirable

‘provifion made for the re-
medying Fupiter’s great diftance from
the Suny let us inthe laft place take
a view of Saturn, which is above 200
millions of Englifh miles farther from
the Sun than Jupiter, and near 700
millions of miles farther than is our
Earth. And here our Glaffes, as
imperfect as they are, have difcove-
red fo furprizing an Apparatus, that
muft needs ftrike every one that views
it with wonder and amazement.
i Sl e e
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~ Foug, in thefirft place, inftead of
- four Satellites or Moans, as Fupiter
- hath, Saturn is {uppofed to have five,
- and probably more. Three of thefe
I my felf have feen with Mr. Huygens’s
126 foot Glafs ; but for want of a
- Pole of fufficient height to mount the
- Glafs high enough, I am not fure I
have feen any more. And befides
thofe Five which othershave feen,chere
is great reafon to conclude there is a
- Sixth lying between the two Outer-
moft, there being a larger fpace be-
tween them than is in proportion to
what is found amongft the reft. And
it is not improbable but that there
are others allo lying beyond the Fifch
or Outermoft, but become invifible
at fo great ‘a diftance from us, by
means of fome obfcurity, fuch as is
obferveable in the Outermoft it felf,
- which is never to be feen by us, but
in the weftern part of its Orbit, as
| | Mr.
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Mr. Huygens well obferves (1).

T u es & Satellices we may reafo-
nably conclude to be of a prodigious
bulk for the refleting of Light, and
for their other miniftrations to Saturn,
becaufe otherwife they could not be
feen at fo great a diftance as the
Farth ; and particularly one of them
(2) is of that magnitude, and its

N i
—

(1) The reafon why Saturn’s fifth Satellite ap-
pears not on the Eaftern, bunt Weftern part
of its Orbit, Mr. Hyygens very {agacioufly |
(like himfelf) conjeétures to be, becaufe this
Satellite,as the Moon doth to the Earth, always
turns one and the fame Side to Satwrs, and
becaufe this Satellite hath, he imagines, on-
ly one part of its furface clear, and the

reateft part obfcure, and not able to refleck
ﬁziﬁciem light to us, therefore all the time
that obfcure part is turned towards us
¢which is whilft the Satellite is in the Eaft-
ern part of it's Orbit) it difappears : but in
the Weftern part ic appears,becaufe the bright
fide lies towards us. Cofmrotheor. p. 118,

(2) It is the fourth Satellite, or Outermoit
but one (called from its firft Dilcoverer, the
Hugenian Sarellite) that is {o vifible.

ng-h_t
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Light fo brisk and vivid, that it ap-
pears very illuftrious through our
longer Glafles, and may be difcerned
with our fhorter.

A's to the Diftances, the Periods,
and Latitudes of thofe Satellites, they
being confentaneous to what 1 have
already taken notice of in Fupiter, I
{hall not infift upon them, but paf: to
another provifion made for the great
- diftance of that Planet; which is a
~ thing o fingular to Saturn, fo unu-
fual in all the reft of the Creation,
- and fo amazing, that it is an evident
. and noble demonftration of the great
CREATO®R's Art and Care ; and
that is Saturn’s Ring. Cbncerning
which, thefe things are obferveable.

1. The prodigious fize of it, its
great breadth,and vaft compafs. This
we may make a judgment of, by
comparing it with Satwrn himfelf.
And {uppofing the Diameter of Saturn

to be as is before determined, 93451
Englifh
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Englifh miles, the Diameter of his
Ring will be 210265 fuch miles,
and its breadth about 29200 (3.)
an amazing Arch to an Eye placed
in that Planet.

2. The due and convenient Di-
ftance of it from Saturn it {elf 5 not -
clofely adhering to it, becaufe that
would annoy a large portion of Sa-
turn’s globe, by depriving it of the
Sun’s rays, but environing it about
the diftance of its breadth ; by which
means the Sun’s Light and Heat are
permitted to enter between the Planet
and its Ring, whilft other Rays are
at the fame time refleéted upon the
Planet by the Ring.

(3) Mr. Huygens in his Syffema Saturn. p. 47.
and Cofmotheor. p. 109, determines the Diame-
ter of Saturw’s Ring to the Diameter of Sa-
surn, to be a3 9 to 4; and the Breadth of the
Ring, and Diftance of the Ring from Saturn’s

dy, to be nearly equal, and accordingly
thefe numbers are defined here. '

3. The
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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¢t Light and Heat (4) is a won-
derful convenienceinit. Was it full
of Mountains and Valleys, and I
may add Waters too, as in our earch,
and probably the Moon likewife, the
Reflections would be too weak to
render the Ring vifible unto us, at fo
great a diftance as we are 3 but per-
ceiving its Light to be fo lively and
ftrong, as to render both it felf and
Saturn very illuffrious, it is 2 demon-
{tration DF the aptitude of its ftru-
&ure, and fmoothnefs for the refle-
¢tion of Light and Heat to the Pla-
net it ferves.

(4)See Hugen, Syff. Satwrn, p. 70.
5. As
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5. As the Periodical Revoluti-
ons of the Earth are an excellent and
providential contrivance for thofe
ufeful and neceflary mucations we
have of the Seafons of the year, fo
.no doubt but the fame benefits accrue
to thofe Revolurions which Saturn
hath about the Sun. It is vifible
that as Saturn changes its place in its
Orbit, {o its Ring receives a variety of
afpects (5), not only with refpect to
us, but to the Sun. Thus in one
part of the Orbit it appears with a
(6) larger Ellipfis, fo as to exhibit

—

(5) Every 14 or 15 years Saturn’s Ring hath
the {fame Face ; appearing at ong time with
large open Anfz, at another time with no
Ring atall. Which Appearances it obtaineth
by gentle progrefles from the one to the other
Face. As, if the Anfzare at the largefty they
gradually diminifh, until no 4Anfe, or Aper«
tures are to be {een in cthe Ring, and at laft no
Ring at all alfo, :

_ (6) This Mr. Huygens fhews is when Saturn
s 20 y degrees in Gemiws and Sagizary, This

&
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a large fpace between it and Saturn;
in another part, with a lefler, and fo °
- with a lefer Ellipfis, and fometimes
as only a flender ftraitline, and fome-
times it is not vifible at all (7): al-
{o fometimes one fide of the Ring is
enlightened, and refleéts light towards

was the appearance it had in the beginning
of 1708. Of which ] have given a Reprefen-
tationin Fig. 7.

(7) Mr. Huygens fhews that for about fix
. months before and after Sarwrn’s being in 20 §
~ degrees of Virgo and Pifces, the Ring is not vi-
- fible, but Saturn appears round. Syf. Saturn. p.
. 59, 74, &c. Andaccordingly at this very time
there is no appearance of the Ring, only a
{mall narrow Lift or Belt croffeth the middle
of Saturn’s Disk, of a colour fomewhatdifferent
from the reft of Saturn’s Face, and in the place
where the Ring thould be. This appearance
of Saturn is reprefented in Fig. 8. which is the
appearance he had through a very good 34
foot Glafs, at the latter end of O&ob. and be-
ginning of Nowv. this prefent year 1714. Buta
little before this, wiz. on Sepr. 26. I could
shrough an 126 Glafs, difcern‘the narrow ends -
of the Ring on each iide Satwrn. A reprefen-
tation of which I haye given in Fig. 9.

one
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one part of Satwn, fomhetimes the
other enlightens atiother part ; and
there is no doubt but that 4s out
Earth harh its Seafons according to
its pofition to the Sun in its petiodis
cal motion in it§ Orbit 5 fo Saturn
thioughout his Period, hath hisSea-
~ fons according unto his pofition to
the Sun, and the various Reflections
of the Ring upon the feveral parts of
his Globe (8).

Tuese five things obferveable
in Saturn’s Ring we have pretty good
affurance of from our Views through
good Glaffes. Butthereis a

(8) There is very great reafon to imagine
this doth certainly happen in Saturn, becaufe
as Mr. Huygens obferves, Saturn appears {ome-
times more {plendid than at other times. [fs
Semper ({aith he) quo propiss verfus Cancri & Ca=
pricorni figna atcefferit, co maforem, aut certé [plen-
didiorem, etiam ab[que tele[copio appariturum, quip=

pe Annuli ellipfi femper [¢ latins pandente. Hugen,
Syft, Saturn, p. 560 _
é. Thing,



6. Thing I fhall add as only con-
je&ural, and thac is, A fuppofition
that the Axis of Saturn (9) is inclined
(and that pretty much alfo) to the
plane of its Ring, or the Plane of its
Orbit at leaft ; and that he hath a
Diurnal Rotation in {ome certain
fhort fpace of time. For without
thefe two conveniences, very large
tracts of Saturn would fuffer extream-
ly for want of the Sun.  Forif Saturn
hath no other motion but that round
the Sun in its orb, one part muft be

- excluded from the Sun’s Vifics for 1§

years, whilft the ocher partakes all
the while of them; and one Hemi-
fphere will enjoy the benefic of the
Ring, whilft the other is eclipfed by
it : and in this cale the Ring would

=wre

(9 Mr. Huygens determines the Inclination
of Saturn’s Axisto the Plane of his Oibit to be
31 gr. as that of the Earthis 23] degrees. Cofmo-

theor. p. 108.
| O be



194  Satwrn's Axis inclined. Book VII.

be nearly as prejudicial to the eclip-
fed part, asitisufeful to the enlighte-
ned. But fuppofing Saturz to move
round in the Elrnc, or a {horter time
than Fupiter, and in a path pretey
much inclined to the Ring, all
parts then of that vaft Planer will
have their frequent returns of Day
and Night, of Heat and Cold. And
fince this is whar is difcernable in
the other Planets, and is no lefs ne-
ceflary for the benefic and comfort
of this, we may reafonably conclude
the thing to be probable, although
not difcernable at §arurn’s great di-
ftance from us.

PR T
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CHAP. VIIL
'.ﬁ;-e Cnndﬂﬁuﬁ.

H U S I have taken a View of
| the provifion made for thofe
two grand and univerfal Neceffaries,
Light and Heac ; thmgs in all proba-
bilicy, no lefs neccﬂ'ary for the other
Globes, than for our own : and
thlngs wh:ch not only Ammals can-
not fubfift withour, but what all -
things here below ftand i in néed of as
well as they. When therefore we
a&ually fee and feel thofe mdulgent
provifions, . thofe amazing alts of
the great C R EATOR; when
we have views of their extcnt into
My tiads of other the moft dlﬂant
Glnbes when (to (%D no farthEr) we

fee in mjr own Syfteme of the Sun
Q p tu{:]*(
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fuch a prodigious mafs of Fire placed
in the Center, to fcatter away the
Darknefs, and to warm and cherifh
us by Day,'and fuch a noble Retinue
of Moons and Stars attending and
aflifting us by Night ; when we fee
this infilgencﬂ, this care of the CRE-
ATOR extended to all the other
Planets, and that, according to their
{everal diftances, they have a pro-
portionate provifion of the greater
number of Moons, and Saturn a
ftupendous Ring befides, to fupply
the decreafe of Light and Heat 5 who
can be otherwife than amazed at fuch
Providential, fuch Ufeful, fuch well
Contrived,{uch Stately Works of GOD!
Who can view their Glories, and
partake of their beneficial Influences,
and at the fame time not adore thc
Wifdom,and praife the Kindnefs of their
CONTRIVER and MAKER!
But above all, {hould there be an

found among Rational Beings fg

ftupid,

= T e Bl e a7 by il a
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ftupid, fo vile, fo infatuated wich
their Vices, as to deny thefe Works to
.~ GOD, and afcribe them to a Nece-
~ ffity of Nature, or indeed a meer No-
thing, namely Chance! But fuch chere
are to be met with among our felves,
and fome fuch the Prophet tells us
of, Ifai 5. 11, 12. men that had fo
debauched themfelves with drink,
and enervated their minds by plea-
- Mures, that they regarded not the work of
the L OR D, neither confidered the ope-
ration of his bands. Such perfons having
led their lives in fuch 2 manner, as
to with there was no GO D to call
them to account, would then per-
fwade themfelves chere is none 5 and
therefore ftupidly afcribe thofe ma-
nifeft demonltrations of the infinite
Power and Wifdom of GO D, to a
meer Nothing, rather than to their
great Author.. But may we not,
~with as good reafon, imagine a light-
ed Candle, a well made Culinary

O 3 Fire,

i
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Fire, a flaming Beacon, "or Light-
houfe, to be the work of Chance and
not of Mun, as thofe Glorics of the
Heavens not to be the Works of
G0 D: For it is very certain that as
much Wildom, Art, and Power,
worthy of God, is fhewn in the
Lights of the Heavens ; as there is
in thofe upon Earth, which rio man
can doubt were contrived and made
by man. And if from thefe mean con-
trivances and works of Man we con-
clude them tobe the Works of Man;
why not the grand,the amazingWorks
of the Heavens, furpaffing all the
Wit and Power of Man, why not
thefe, I fay, the Works of fome
Being as much fuperior to Man 2
According to the argument of

Chryfippus  which  fhall  conclude

this Book. If there be any Being
thit can  effect thofe things, which
Man,  although endowed with Reafon,

w5 not able to effett 5 that Be-

iu‘g
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ing is certainly greater, and ftronger, and
wifer than Man. But Man is not abl-
to make the Heavens ; therefore the Bee
ing that did make them, excells Man in
Art, Counfel, ®rudence, and Power.




"BOOK VIIL

Praclical Inferences

From the foregoing

S5 Ut REVIE ¥

N the foregoing feven
Books having taken a
View of what prefents
it felf tous in the Hea-
vens,and feen aScene of

'~ the greateft grandeur,

2 Work well contrived, admira-

bly
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bly adapted, and every way full of
Magnificence 3 all that now remains
s, toendeavour to make thefe Views
and Confiderations ufeful to our

felves. Which I fhall do in the fol-
lowing Chapters.

CHAP. L

- The Exiftence of G0 D, collected by the
Heathens from the Works of the
Heavens.

"% HE firft and moft ready and

natural Deduction we can
make from fuch a glorious Scene of
Workmanthip, as is before reprefen-
ted, is to confider, Who the Great
Workman was ?

Taar the Author of all this glo-
rous Scene of things was GO D, is
|| fuch aConclufion, that even the moft
. ' ignos
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“ignorant and barbarous part of man-
kind have been able to make, from
the manifeft fignals vifible therein ;
Signals fo plainand conclufive, that
Tully's Stoick (1) cites it as Ariftotle’s
opinion, That if there were fuch a fort

people, that had always lived under the
Earth, in good and [plendid Habitations,
adorned with Imagery, and Pictures, and
furnifhed with all things that thofe accoun=
ted bappy. abound with: and [uppofing
that thefe people had never at any time
gone out upon the earth, but only by re=
port bad beard there was [uch a thing as
“a Deity, and a Power of the Gods 5 and
that at a certain time afterwards, the
earth fhould open, and this people get out
from their bidden manfions into the places
we inbabit : when on the [udden they
fhould fee the Earth, the Seas, and the
Heavens, perceive the magnitude af the

(1) De Nai. Deor.L. 2. ¢. 37,

Clonds,
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| Clouds, and the force of the Winds, behold
the -Sun, and its grandenr and beauty 5
and /{nom its power in making the Day,
Il by diffufing bis light tbrougbaur the whole
- Heavens; and when the Night bad over-
| Jpread the earth with darknefs, they [hould
difcern the whole Heavens befpread and
adorned with Stars, and [ee the Variety
of the Moon’s Phafes in her Increafe and
Decreafe, together with the Rifings and
Settings, and the ftated and immutable
Caurfes of all thefe throughout all eterni-
s this people, when ti:ey ﬂanuld Jee all
rbe[e things, would infallibly imagine that
there are Gods, and that tkf/e grand
Works were the Wﬂri@ of the Gods. Thus
have we the opinion and conclufions
of two eminent Heathens tog%ther,
Ariftotle and Tully's Stoick.
A ~ b if the Heavens {o plainly de-
clare the Glory of God 5 and the Firma-
ment [heweth bis bandy-work (2) 5 if

|

(1) Plal. 19. 1, &re,
thofe
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thofe Chara&ers, thofc Imprefles of
the Divine Hand are fo legible, that
their line is gone out through all theearth 5
and their words to the end of the World,
fo that there is no Language, Tongue,
or Speech where their Voice is not heard ;
nay if thefe things are fuch, that even
2 fubterraneous People would, at firft
fight, conclude them to be G O D’s
Work; how daring and impudent,
how unworthy of a rational Being
is it, to deny thefe works to G OD,
and afcribe them to any thing, yea
a meer Nothing, as Chance is, rather
than GOD : Tuilys Stoick laft
mentioned dénieth him to be aMan,
who fhould do this. His words (3)
are, Who would [ay be is a man, who
when be [hould behold the Motions of the
Heavens to be fo certain, and the Orders

of the Stars fo eftablifbed, and all things

fo

(3) Ciaero ibid. cap. 38.
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fo well conneéted and adapted together,
and deny that Reafon was here, and [ay
thefe things were made by Chance, which
are managed with fuch profound counfel,
that with all our wit we are not able to
fathom them 2 What ! {aith he, when we
- Jee a thing moved by fome certain device,
as a Sphere, the Hours and many things
befides 5 we make no doubt but that thefe
are the works of Reafon. And [o when we

fee the noble train of the Heavens moved
and wheeled about with an admirable pace,
and in the moft conftant manner making
thofe anniverfary changes fo neceffary to
the good and prefervation of all things;
do we doubt whether thefe things are done
by Reafon, yea, by fome more excellent
and divine Reafon ¢ For, faith he, fet-
ting afide the [ubtilties of Difputation,we
may actually bebold with our eyes, in
Jome meafure, the beauty of thofe things
which we affert are ordered by the
DIVINE PROVIDENCE.

And then he enters into a long detail

of
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of Particulars of this kind, too ma-
ny to be named here. SRR
. Taus Cicero, throughout whofe
Works fo many paflages of this na-
ture occur, thatit would be endlefs to
cite them : and therefore one that
fhews what his opinion was of the
{enfe of Mankind in the matter thall
clofe what hefaith, and that is in his
book de Legibus (4), where he faith,
Among all the tribesof Animals, none but
Man hath any [enfe of a Gods; andamong
mankind, there is no Nation fo [avage
and barbarous, which although ignorant
of what God it ought to have, yet well
knows it ought to bave one.

- Anbp after the {ame manner Se-
neca (§), whoinftanceth intwo things,
to fhew the deference we are apt to
give to the general prefumption and
confent of mankind. One is in the

(4) L.1.c.8.
(s) Epift. 117. b
Triora
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Immortality of the Soul : the other is in
the Exiftence of a Deity 5 which, {aith
he, among other arguments we colleél
from the innate opinion which all men have
| of the Gods : }:Jr there is no Nation .in
the world fo void of Law and Morality,
| as not tobelieve but there are fome Gads.
Nay fo pofitive he is in this matter,
that in another place he exprefly (aith,
They lye that [ay, they believe there is ne
God, For although by Day they may afirm
fo to thee, yet by Night they are to
themfelves confcious of the contrary.
Much more could I cite out of this
famous Heathen, but one paflage
relating to the Heavens fhall fuffice,
and that is in his Difcourfe {hewing
Why evils befal good men, feeing there s
a divine Providence (6). He takes it
for granted in this difcourfe, that

there is fuch athing as aD IVINE

(6) .Q_:mre bonis wiris; &¢. €. 1.

PO W-
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POWER and PR OWI-
D EN CE governing the World; and
he faich, it was needlefs for bim to fhew
that [o great 4 Work [ as the World ]
could not [tand without fome Ruler 5 that
Jfo regular Motions of the Stars could mot
be the effeéts of a fortuitous Force, and
that the impulfes of Chance muft be often=
times difturbed and juftle : that this un-
difturbed Velocity which bears the weight
nf Jo many things in the Earth and Seas,
fo great a number of heavenly Lights,
both very illuftrious, and alfo [hining by
a manifeft difpofal, muft needs proceed
by the direétion of fome cternal Law : that
this can never be the order of ftragling
Maiter 5 neither is it poffible for things
fortuitoufly and rafbly combined, to depend
upon, and manifeft fomuch art.  Divers
of which matters he proceeds to in-
{tance in. *

Thus Cicero and Seneca : to whole
evidences I might have added many
ethers, particularly a great deal out

of
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of Plato (the divine Plato, the Homer
of Philofophers, as he is called by the
Ancients). But it would be needlefs
as well as tedious, fince thefe two
former have given us the fenfe of
Mankind, as well as their own opi-
nion in the matcer.

CHAP. IL

G 0D’s Perfections demonftrated by bis
W0 RKS.

| S G OD’s Works have been
{hewn to be manifeft Demon-
ftracions of his Exiftence 5 {o they are
no lefs of his Perfections, particularly
of his infinite Power, Wifdom and
Goodnefs 5 inafmuch as every Work-
man is known by his Work, A
Palace thar fhould have nothing de-
fective in Situation, Beauty, or Con-
P venience
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venience, would argue the Archite&
to have been a man of fagacity, and
skilful in Geometry, Arithmetick,
Opticks, and all other Mathematical
Sciences ferving to make a man a
compleat Architec, yea to have fome
Judgment in Phyfick, and Natural
Philofophy too. And fo this glori-
ous Scene of GO D’s Works, the Hea=
vens, plainly demonftrate the Work-
man’s infinite Wifdom to contrive, his
Omnipotency to make, and his infinite
Goodnefs, in being fo indulgent to all
the Creatures, as to contrive and or-
der all his Works for their good. For
what lefs than Infinite could effe& all
thofe grand things, which I 'have in
this Difcourfe fhewn to be manifeft
in the Heavens 2 What Architeét could
build fuch vaft Mafles, and fuch an
innumerable company of them too,
as” I have {hewn the Heavens do
contain 2 What Mathematician could
fo exaltly adjuft their Diftances:?

W hat




Chap.-;. . inférred. 2 1:
What Mechanick {o nicely adapt their

Motions, {o well contrive their Fi-
ﬁurcs, as in the very beft manner may
erve to their own confervation and
benefit, and the convenience of the
other Globes alfo 2 What Nturalift,
What Philofopher could impregnate
every Globe with a thing of that ab-
{olute neceflity to its con{&rvanon as
that of Gravity is 2 What Upn'cian,
what Chymift could ever have hit up-
on {uch a noble Apparatus for Light
and Heat, as the Sun, the Moon,
and the Stars are ? could amafs to-
gether fuch a pile of Fire as the Sun
is? could appoint fuch Lights as the
Moon and other Secondaries are §
None certainly could do thefe things

but G O D.

P 3 CHAP,
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Of G 0 D’s Relation to as, and the Du-
ties refulting from thence.

I T appearing from the laft Chap-
ter how great a Bemng the CRE~
ATOR is, 1t is time to confider
what Relation he ftands in to us, and
what is due from us to him. His
Relationto usisthatof CREATOR ;
and as {uch, of Confervator, fovereign
L 0 R D and Ruler, one that hath
an abfolute power over us, and all
things belonging to us, that can fub-
je&t us to what Laws he fees fit, and
that can reward or punifh us as we
defcrve.  And in this cafe, the leaft
we can do, is to revere and fear him
at all times, to worfhip and ferve him
with all eur power, to comply with

his
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his holy Will fincerely and heartily,
and to obey him in all things he hath
either forbidden or enjoyned. And
confidering alfo how great Indulgence
and Love the CREAT OR hath
fhewed in his works throughout the
Univerfe, it naturally follows that
we ought to be truly Thankful to
him for his Mercy and Kindnefs,
and to Love him for his Love and
Goodnels.

T u E s & kind of Conclufions are
fo natural, that the very Heathens
have in {fome meafure made them.
Thus Cicero’s Stoick before cired, (1)
Quid vero 2 bominum Ratio non, &c.
What 2 doth nor Man’s Reafon penetrate
as far as even the very Heavens ¢ For
we alone of all Animals have known the
Rifings, Settings and Courfes of the Stars :
by mankind it 1s that the Day, the Manth,

(r) De Nat, Deor. L. 2. ¢. 65,
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and Year is determined ; that the Eclipfes
of the Sun and Moon are known, and
foretold to all futurity, of which Lumina-
ry they are, bow great they will be, and
when they are to bhappen.  Which thing
.the mind contemplating, it receives from
hence (2) the knowledge of the Gods:
from whence arifes Piety 5 to which is
jomned Juftice, and the other Virtues, from
which [prings that bleffed Life which is
equal unto, and like that of the Gods
themfelves, and in no refpect yielding to
thofe celeftials, except in immortality,
which is not neceflary to happy living.
And in his Book de Legibus (3) Cicera
brings in his Collocutor faying, Sit
igitur hoc a principio perfuafum, &c.
1. e. Let this be what every member of the
Commonwealth 15 fully convinced of from
the beginning, That the Gods are Lords

——

—_—

(2) Some read icinftead of Aecipir ad cogniti=

opesn Deorum ; Accipit ab his c#g#i:iwem Deorum.

(3)Lib 2.¢. 2.
and
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and Governonrs of all thingss that whatfo-
ever things are done, they are managed
by their influence, rule and divinity ;
that they merit a great deal of mankind s
and obferve what every one is, what he
doth, what be admits into bis mind, with
what mind, what Piety be cultivates
Religion 5 and that they take an account
both of the Righteous and Wicked.  For,
faith he, Minds that are indued with
thefe Principles, will fcarce ever depart

fram that opinion that is ﬂfeful and true.

And a little after (4) one of the Laws
arifing from hence he faith is, Letmen
approach the Gods with purity, let them

practife Piety : for be that doth otherwife

God himfelf will be the avenger of.  “This
purity and fincerity is fo neceflary a
concomitant of Religion and divine
Worfhip according to Cicero, that he
makes it in another place to be that

which diftinguifhes Religion from |

(4) Cap. 8.
P 4 Super=
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Superftition (5). Cultus autem Deorum
eft optimus, &c. But that religion, that
worfbip of the Gods is the beft, the pureft,
the holieft, and fulleft of Piety, that we
always revere and worfhip them with a
pure upright and wundefiled mind and
Voice. For, faith he, not only the
Philofophers, but our Forefathers bave
diftinguifhed Super[tition from Religion ;
which he affigns the difference of, and
then tellsus, That the one hath the name
of a Vice, the other of Praife.

T s u s as the Heathens have by
the Light of Nature deduced the
Fxiftence and Ateributes of God from
his Works, and particularly thofe of
the Heavens ; fo have they at the
fame time collected what the princi-
pal Duties are which Men owe to
God ; fo reafonable, fo natural, fo
manifeft they are to all mankind.

(5) De Nat. Deor. L. 2. c. 28.
CHAP.
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La&tantius his Argument againft the
Heathen Gods.

HE next Inference fhall be one

made by the eloquent Laffan-

tius (1), Argumentum illud quo colligunt
univer[a Celeftia Deos effe, &c. i.e.
That argument whereby they conclude the
Heavenly bodies to be Gods, proveth the
contrary : For if therefore they think them
to be Gods, becaufe they have fuch certain
and well contrived rational Courfes, they
err.  For from hence it appears that they
are not Gods, becaufe they are not able to
wander out of thofe paths that are pre-
[feribed them : whereas if they were Gods,

(1) Inftitut. L. 2.c. 5.
they
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they would go bere, and there, and every

where without any compulfion, like as *

animals upon the earth do, whofe wills be-
ing free, they wander bither and thither
as they lift, and go whitherfoever their
minds carry them.

T u u s Laétantins with great reafon
refutes the Divinity of the Heavenly
Bodies 5 which on the contrary are {o
far from being Gods, and Objects of
divine honour and worfhip, that fome
of them have been taken to be places
of Torment. Thus Comets particu-
larly, which muft needs have a very
unequal and uncomfortable temper of
Heat and Cold,by reafon of their pro-
digioufly near Approachesto the Sun,
and as great Recefles from it. Thus,
according to the before commended
Sir Ifaac Newton's (2) computation,
the Comet in 1680 in its Perihelion

(2) Principia p. 466,

Was

il

:
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was above 166 times nearer the Sun
than the Earth is 5 and confequently
itsHeat was then 28000 times greater
than that of Summer : {o that a Ball
of Iron as big as the Earth, heated by
it, would hardly become cool in
50000 years. Such a place therefore
if defigned for Habitation, may be
imagined to be deftined rather for a
{;lacc of Torment, than any other
iving. ]

B ut above all, the San it felf,

 the great Object of Heathen Worfhip,

is by fome of our own learned Coun~
trey-men {uppofed to be probablythe
Elacc of Hell. Of which Mr. Swinden

ath written a2 Treatife called, A»
Enguiry in the Nature and Place of |
Hell. | |

CHAP
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This Survey of the Feavens teaches us

not to overvalue the World, with Re-

flections of the Fleathen Writers there~

wupon. '

ROM the confideration of the
prodigious Magnitude andMul-
titude of theHeavenly bodies, andthe
far more noble Furniture and Retinue
which fome of them have more than
we, we may learn not to overvalue
this World, not to fet our hearts too
much upon it, or upon any of its
Riches, Honours or Pleafures. For
what is all our Globe but a Point, a
Trifle to the Univerfe! a Ball not
{o much as vifible among the greateft
part of the Heavens, namely the
Fixt Stars. And if Magnitude or
Reti~

SR N PPN S RS -
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Retinue may dignify a Planet, Saturn
and Fupiter may claim the preference :
or if Proximity to the moﬁ magnifi-
cent Globe oly all the Syfteme, to
the Fountain of Light and Heat, to
the Center, can honour and aggran-
dize a Planet, then Mercary and Ve-

- nus can claim that dignity.  If there-

fore our World be one of the inferi-
our partsof our Syfteme, why {hould
we inordinately feek, and defire it ?
But above all, why fhould we un-
juftly grafp at it, and be guilty of
Theft or Rapine, Lying or Cheating,
or any Injuftice or Sin for it 2 Why
{hould we f{acrifice our Innocence for
it, or part even only with a2 Good
Name for it, which Solomon faith (1)
is rather to be chofen than great Riches ?
Why fhould we do this, if we were
fure of gaining the whole terraqueous

(1) Prov.22, 1.

Globe,
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Globe, much lefs do it for a fmall
pittance of it, as the beft Empire in
the world is 2 For as our blefled Sa-
viour argues, Matt. 16. 26. What is 4
man profited, if be [hall gain the whole
World, and lofe bis own Soul 2 or what
fhall a Man give in exchange for bis Soul?

Burt paffing over the arguments
which Chriftianity fuggefls, let us fee
how fome of the HeathenWriters defs
cant upon this{ubject. Pliny(2) is very
pathetical in his Reflections, when he
had thewn what little portions of the
earth were left for us, and what large
tracts were rendred (as he thought)
ufelefs, the frigid Zones being frozen
up with excefliveCold,the torridZone
being burntup(asthe opinion then was)
with asexceflive Heat, and other parts
drowned by the Sea, Lakes and Ri-
vers, and others covered with large
Woods, Deferts, or barren Moun-
tains : he then exclaims thus, He tos

(z;Nat. Hiff. L. 2.c. 68.

jortienes
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portiones terre, &c. i, e. Thefe little parl
cels of land, which are left for our ha-
bitation, yea as many have taught, this
Point of the world (for no other is the
Earth in refpet of the Univerfe) this is
the Matter, this the Seat of our Glory :
here it is we bear our Honowrs
here we exercife our Authority, bere
we covet Riches 5 bere mankind makes a
buftle 5 here we begin our civil wars, and
foften the earth with mutual Slaughters.
And then having {hewn how by fraud
| and violence mien ftrive to enlarge
their eftates, faith he, What a listle
part of thofe lands doth he enjoy ¢ and
when be hath augmented them: even to the
meafure of his Avarice, what a poor pit-
tance is it that his dead bndy at laft poffef-
feth? Thus Pliny. And after the lame
“manner Seneca refle&ts upon the mat-
ter (3), when he {hews how Veitue
tends to make a man compleatly hap»
pYy ; among other things, by prepa-
(3) Nat. Quaft. L. 1. Praf, 3

ring
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ring him for the f{ociety of God, by
enabling the Mind to foar above the
~ things here below, and to make him
laugh at the coftly Pavements of the
Rich, yea the whole Earth wich all
its wealth.  Nec enim poteft, {aith
he, ante contemnmere porticus, &c. 1. e.
A man can never be able to [light the [tate-
by Piazzas, the noble Roofs [hining with
Dvory, the curioufly clipped Woods, and
the pleafant Rivulets conveyed to the
boufes, until he hath [urveyed the whole
world, and [pying from above our little

globe of Earth, covered in a great mea-
fure by the Sea, and Where it is not, is
Jar and near fqualid, and either parched
with heat, or frozen with cold, he [aith to
bimfelf, Is this that Point which by fire

and [word is divided among [o many nati-

ons 2 0 bow ridiculous are the bounds of

mortals ¢ The Ifter bounds the Dacians,

the Stryman the Thracians, Euphrates

the Parthians, the Danube parteth the

Sarmatians and Romans, the Rhene

‘gfl?ﬁ
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gives bounds to Germany 3 the Pyrenees
to France and Spain and between
Egyj:t and Echiopia lie the va/t anculti-
vated fandy Defarts.  If any conld give
buman Underftanding to Ants, would not
I they too divide their Mole-bill into divers
Provinces ¢ And when thou lifteft up thy
Jelf in thy trauly great Province, and [halt
Jee the armed hofts paffing here, and
lying there, as if fome great matter
was to be acted, confider thac this is
no more than the running of Ants in
a Molehill. For what difference between
them andus, but only the medfure of a lit-
I tle body ¢ That is but a point in which

thou faileft, in which thou wageft war, in
which thon difpofeft of Kingdoms. But
above,there are vaft [paces, towhofe poffe/-
| fion the Mind is admitted, provided it brings
bt little of the Body along with it, that
it is purged of every vile thing, and that
it is nimble and free, and content ivith fmall
tatterss  Add fo he goes on to fhew
that when the Mind is once arrived

Q o
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to thofe celeftial regions, how it is
come to its proper. hab:tanon is de=
livered from its bonds ; hath thlS af-
gument of  its dwmlty that divine
things delight and pleafe ir, and is
cotiverfancwiehicHem as its own; that
it can fecurely behold the Rifings and
Settings and various courfes’ of the
Stars 5 that it curioufly pries into all
thofe matters, asnearly appertaining
to it felf : tha-t then it contemns the
narrow bounds of its former habita-
tion, it being but a trifling fpace, of |

a few days journey, from the urmoft "
limits of Spain to the very Indies:
whereas the celeftial regions afford a.
path forthe wandering ‘of the fwifteft |
Star for 3o years, without any refi- |
ftance 5 in which regions he tellsus
the Mind arrives to thf: knowledge
of thofe things at laft; which it had
before long enquired after,.and there |
begins to know G O D. “Thus Seneca;
which fhall fuffice for this third In- |
ference. ) CHAP.
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That we ﬂ:mul:d afpire ﬁf}er:rf:é Heayenly

State... i1 ,‘

| I {hall deduce only one thing morc}
A from my preceding View o
the Heavens, and that is to afpire
after the Heavenly State, to feek the
things that are above. We are naturally
pleafed wich new things,we take great
pains, undergo dangerous Voyages,
to view other Countries & with greac
delight we heat of new difcoveries in
the Heavens, and view thofe glorious
Bodies with great pleafure through
our Glafles.  With what pleafure
then, {hall depatted happy Souls fur-
vey thie moft diftant regions of the
Univerfe, and view all thofe gloria
ous Globes thereof, and their noble

< 2 | Appens
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Appendages with a nearer View. On-
ly E:t us take efpecial €are to fet onr
affetions on things above 5 to be [piritu=
ally, not carnally minded ; and fo to
run the race which Chrift hath [et before
us, that we may arrive to that Place
which he bath prepared for his faichful
fervants, that he may receive us unto
bimfelf, that where be is, wemay be alfo;
in whofe prefence is fulnefs of joy, and at
whofe right band are pleafures for ever-
move. '
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CORRIGENDA.
Pl .3 1. L.4. afcer Affonifbment put a Period.
P

+ 32. 1. 19. read fo we cannos but own the
great CREATO Rin them; and we are worfé
than men if we do not give bim bis dise Praifes. p.
46. 1. 12.inftead of neareff the Earth read ap.
,g}r?bing near the Earth p. s 1.1, 17.for Body read

obe.
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