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To His ROYAL HIGHNESS 

E O R G E, 

Prince of WAL E S, ]Prince I Ele&oral of 
Brunfwick-Lunenburg, &c. 

Duke of Cornwall and Rothfay, Duke and 
Marquis of Cambridge, Earl of Chefler, 
Milford-Haven, and Carreck, TVifcount North-
Allerton, Baron of Tewkfbury and Renfrew,' 
Lord of the Iflands, and Steward of Scotland, 
and Knight of the moil Noble Order of the 
Garter. 

Great S I R, 

Y O U R Royal Higbnefs having done 
me fo great an honour, as to take 

this Book under your Patronage, with 
great humility and thankfulnefs I lay it 
at your feet; not doubting but that 
(whatever my performance is) the fubje&t 

• will be acceptable, it being a vindication 
of the exiften.ce and attributes of that in- 
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finite Being, to whom your Royal High--
nefs hath no lefs pioufly than juflly af-
rribed your great Royal Father's and your 
Family's peaceable acceffion to the crown, 
and dignity of thefe realms. 

TxaT the bleffings of the fame mofl 
:merciful Being may be, perpetuated to your 
Royal. Highnefs, and all yours, is the 
hearty prayer of, 

Mofl Illuftrious Sir, 

Your Royal Highnefs's 

Moft Humble 

Obedient Servant, 

W. DE RHAM. 



TO THE 

A D  E  R•  
Otwithftanding _that a Book is more 

compleat and valuable by additions 
and amendments, yet I think that many 
and great additions are an hardfhip and 
injuftice to the purchafers of a former 
edition ; and therefore have in this, and 
the foregoing editions, avoided it as much 
as well I could, although fome. of my 
learned friends would have perfuaded me 
to it, and alfo contributed their obfervations. 

BUT yet from what I have faid in the 
Preliminary Difcourfe, p. 3.  it will, I doubt 
not, be expe.Sted, that I fhould give fome 
account of the obfervations, which the 
long and good glaffes in my hands have 
afforded me fence the laft . edition of this 
Book. 

A 4 	 BUT 



PREFACE. 

13UT I have little to boaft of here, hav-
ing (befides the old former complaint of 
the want of a long pole to manage Mr. 
Huygens 's glafs with) many great hin=-
drances in my obfervations, partly by a 
very dangerous fit of ficknefs, which hung 
long abodt me; and partly by my necef: 
fary affairs calling me to matters of ano,-
ther nature. But fbme of the moft con--
fiderable of my obfervations were thefe. 

z. VIEWING Venus with Mr.Huygens's 
glafs divers nights, when near her perigee, 
and much horned, I thought I faw an-
fra&us or roughneff'es on the concave part 
of the enlightened edge (fuch as we fee in 
the new Moon) which I have reprefented 
as nearly as I could in Fig. 12. 

a. IN my frequent views of Jupiter, I 
find his belts to have great variations ; 
that they change their. places ; that .their 
breadths alter, being fometimes broader, 

fometimes 
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f©metimes confiderably narrower; that 
fometimes they are more in number, fome- 
"times fewer, fometirnes they are darker 
And blacker, fometimes thin and only like 
a miff. Towards the poles of Jupiter 
are the greateff alterations; there being 
fometimes few or no belts towards -one or 
the other pole ; fometimes one quite acrofs 
the polar parts, another reaching but half, 
or a part of the way. And even about the 
middle, or equatorial parts of Jupiter, 
where. there are always belts (and com-
monly two) yet thefe vary confiderably. 
Sometimes they are nearer one another, 
fometimes further afunder ; fometimes 
they are confiderably broader, tefpecially 
that neareff the middle; fometimes as con-
fiderably narrower ; fometimes they both 
advance towards one pole, and then recede 
towards the other oppofite pole. Of many of 
thefe appearances I took draughts, and de-
figined to have enquired whether they had 

• certain periods ; but want of. health and 
leifure prevented me. AND 
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AN D not only the belts, but the fpots 

alfo of Jupiter vary greatly ; I do not mean 
the fpots occafioned by the fhade of the 
fatellites, but fuch as, are on the very dick; 
which are fometimes of one form, fome-
times of another ; and oftentimes none to 
be fe n at all, although the fai~n~ face of 
Jupir fhould be towards us. 

3 THE laff thing I (hall mention is the 
nebulofe, which are thofe glaring whitifh 
appearances, feen with our telefcopes in 
Andromeda's girdle, Hercules's back, An-
tinous's foot, Orion's fword, in the Cen-
taur, Sagittary, &c. which appear through 
the telefcope fomewhat after" the manner 
as Cor Cancri doth to the naked eye. 

THESE nebulofe I have often viewed with 
glafl'es of very different lengths, particu- 
larly that in Peden Aiztinoi with Mr. Huy- 
gens's : but I confefs that I. could never dif- 
cern what they are; neither indeed could 

I per• 
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I perceive any great difference in their ap= 
pearances through a very .good glafs of 
about 14  foot, and others of 3o and 40 

foot, yea, Mr. Huygens's of 1126. 

BuT indeed the grand obflacle tee all mkt 
views with Mr. Huygens's glafs was the 
vapours near the horizon, which not only 
obfcured the obje6t, but caufed fo great a 
trembling and dancing thereof, as made it 
no lefs difficult to be diffinffly and ac cu_' 
rately viewed, than a thing held in the 
hand is, when danced and fhaken back-
wards and forwards. By this means my 
expe6tations from Mr. Huygens's glafs 
were frequently fruffrated, excepting in 
nights that were more than ordinarily fe-
rene and clear; which was commonly in 
fuck as were the moft intenfely frofty 
and cold. 

FINDING it therefore unlikely that I fhould 
• do much more -with Mr. Huygens's glafs 

than 
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than ' I : had done , I reffored it to the 
Royal Society which lent it me, (and to 
whom Mr. Huygens bequeathed.-it by.his 
lafl will) contenting myfelf with the - views 
it had given me, and that I had difcovered 
it to be an excellent glafs ; which Dr. 
Hook , . and fume others of our befl : judges, 
took to be good for nothing. 

AND now having given this account of 
my obfervations, and alfo (hewed what 
hindered my compleating of there ~ which 
may excite farther enquiries , . as Well as 
ferve to vindicate myfelf) I (hall recom- 
mend theee things to fuch as have good 
glares, particularly to the diligence and 
accuracy-  bf my very ingenious friend; ,the 
reverend Mr. .found, into whofe hands 
the Royal Society have put that noble-be- 
queft of Mr. Huygens, and who is fo well 
accommodated for raifing and ufing that 
glafs, as to have Peen (.among _ other oon- 
fiderable things) the five fatehites of-  Sa- 

turn ; 
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turn; which, I confefs, I could never 
reach, nor above three of them that I 
could be fare were fatellites : I fay, that I 
could be Pure were fuch, becaufe it is not 
very eafy to diftinguifh which are fatel-
lites, and which are fmall telefcopic Bars, 
which very frequently Phew themfelves in 
a glafs of fuch goodnefs as that is. I re-
member that I once verily thought I had 
found out feven fatellites of Saturn, with 
this very glafs of Mr. Huygens, fo regu-
larly were they placed in refpeft of Sa-
turn. But when I came to examine them 
the following nights, I found that there 
were really no more than two fatellites, 
the reft being fmall fixt ftars. But Mr. 
Pound's (kill and exa6tnefs in fuch obfer-
vations is, I know, fo great, (and I may 
add that of my fagacious friend Dr. Halley 
too, who, I hear, hath feen the fame) that 
I do not fay this by way of caution to 
them, although it may ferve as fuch to 
many others. 

AND 
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AND now for a clofe, I (hall take this 
opportunity of publicly owning, with all 
honour and thankfulnefs, the generous of-
fer made me by fome of my friends, emi-
nent in their Rations, as well as (kill and 
abilities in the laws, who would have 
made me a prefent of the May-pole in the 
Strand (which was to be taken down) ~ or 
any other pole I thought convenient for 
the management of Mr. Huygens's glafs. 
But as my incapacity of accepting the fa., 
ti>our of thofe noble Mecoenates, hath been 
the occafion of that excellent glafs being 
put into better hands ; fo, I affure myfelf, 
their expectations are abundantly anfwer;-
ed, by the number and goodnefs of the ob-
fervations that have been, and will be made 
therewith. 

'I' H E 
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A PRELIMINARY 

D I S ,C O U R S E ., 

CONCERNING 

The SYSTEMS of the HEAVENS, the Habitability 
of the PLANETS, and a Plurality Of WORLDS, 

ufeful for the reading of the following Book. 

Y Phyfico-Theology having met 
with fo quick a fale as to come 

to a third impreflion before the year was 
expired, but efpecially the folicitations of 
many learned men, both known and un-
known, have given me great encourage-
ment to fulfil my promife, in fending 
abroad this other part, relating to the 
heavens: which fhould fooner have feen 

' the light, but that I was minded not to in- 
b 	 terrupt 
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terrupt 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 therefore I threw the greateff 
part of them into the text : which necef 
fitated me to tranfcribe the whole. And 
when my hand was in, I new-made force 
part of it, and added many new obferva-
tions of my own, which I have lately 
made with force very good long glaffes I 
bave in my hands ; one of Campani's 
grinding; and others of Englifh work, 
which exceed it; but efpecially one of Mr. 
Huygens's, of about 126 feet, which 
few for goodnefs do furpafs. 

OF thefe obfervations the reader fhould 
have met with many more (and I believe 
forne of my ingenious friends do expe6t 
more) but that I lay under two inconve- 
niences. One the want of an open free 
Horizon, my habitation being furrounded 
much with trees. The other, and indeed 

the 
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the chief, the want of a long pole of i oo 
or morefeet, to raife my long glafs to 
fuck an height as to fee the. heavenly bo-
dies above the thick vapours; which much 
obfcure all objeEls near the horizon, ef- 
pecially when viewed with long and good 
glaffes. But as I have been at confiderable 
expenses already about thefe matters, and 
this I am informed would amount to 8o 
or 90 1, I thought it too great a burthen 
for me to bear. 

AND therefore if I have not fufliciently 
anf-vvered the expec`Iations of fume of my 
learned and ingenious friends, I hope they 
will excufe me, and believe it to be more 
my calamity than fault that I have done 
no more ; efpecially among finch planets 
as have advantageoufly prefented them-
felves, as Saturn particularly hath, whofe 
five or more fatellites it may be expeged I 
have feen ; but I could never reach but 
three of them, and they, only when there 
,A,ere but few vapours. And as for the 

b 2 	 fpots 
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fpots in Mars and Venus, and their mo-
tion round their own axes, I confefs I 
have not yet had good views of thofe pla-
nets, fence I have had my furniture of 
glafi'es, by reafon of the too great dif-
tance of Mars from the Earth, and the 
proximity of Venus to the Sun, and of 
late the cloudy weather, and, the fmall al-
titude which Venus bath above tWe hori-' 
2o.n. But if I can obtain a fufficient ap-
paratus, and God is pleated to grant me 
life, health, and leifure, I hope to compen- 
fate for my defeas. 

BUT however what is here wanting in 
my own, is fufficiently made up from the 
obfervations of others, of which the learn-
ed world bath good ftore, fence the in-

-vention of the telefcope ; which as it bath 
made ample difcoveries of the works of 
God, fo bath laid open a new, and a far 
more grand and noble fcene of thofe works 
than the world before dreampt of, and 
afforded us a far more rational fy ftem of 

the 
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the heavens and the univerfe, than was be-
fore entertained. 

AND forafmuch as_ I have frequent oc-
eafions in my following book to (peak of, 
and according to this and fome of the 
other fyftems, it is necefl'ary I fhould, by 
way of preface, give fome account of 
them, to enable fuch perfons to read my 
book as, are unacquainted with aftrono-
mical matters. 

AINzoNG all the various fyftems, I need 
take notice only of three, the Ptolemaic, 
the Copernican, and the new fyftem. Of 
each of which in their order. 

Of the Ptolemaic SYSTEM. 

IN the Ptolemaic fyftem the earth and 
waters are fuppofed to be in the center of 
the univerfe ; next to which is the element 
of air, and next above that is the element 
of fire ;  next that, the orb of Mercury, 
then that of Venus, then that of the Sun ; 

b 3 	 and 
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and above the Sun's orb, thole of Mars, 
Jupiter, and Saturn ; and above them all 
the firmament, or orb of the fixt mars ; 
then the cryftalline orbs ; and laftly the 
c&,Iunz empyreum, or heaven of heavens. 
All thefe maffy orbs, and vaft bodies borne 
by them, are, in this fyftem, fuppofed to 
move round the .  terraqueous globe, once 
in aq. hours : and befides that, in fome 
other certain periodical times. For the 
effefting of which motions, they were 
forced to contrive finch circles as they 
called eccentrics and epicycles, croffing 
and interfering with one another ; which 
I could not reprefent in fo narrow a com-
pafs as Fig. i . is, which is a fcheme of this 
'Ptolemaic Syftem ; which is univerfally 
maintained by the Peripatetic philofo-
phers, 

Of the Copernican SYSTEM. 

THE next fyftem is the Pythagorean or 
Copernican, being invented as fome ima- 

gine 
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gine by Pythagoras himfelf. But Dio-
genes Laertius (a) exprefly faith, that 
Pythagoras's opinion was, That the world 
was round, containing the Earth in the 
midit of it. And by t liny's account (b) 
of, Pythagoras his diftances, and orders of 
the planets, this Teems to have been his 
opinion. But the fame Laertius (c) af-
firms Philolaus, the Pythagorean, T•rjv 

I'& XIVEZO -091 %CeTa" XUX; ~OV, 7reC TOV Ei7rEtY - 

61 J~ , `1XFTxJ 2v; cexd'O%ov rpaa-iv• to have 
been the firff that faid the Earth was 
moved in a circle :'but  force fay, Hicetas 
the Syracufian. So Plutarch in his Life 
of Numa, fpeaking of Numa's building 
the temple of Vefta, faith, He built it 
round, and that a continual fire was kept 
thererein, in imitation of the figure of 
the Earth, or rather of the whole world 
itfelf, the middle of which the Pythago- 

(a) Lib. viii. in Pythagora. 
(b) Nat. Hift. lib. ii. C. 21, 22. 
(c) Ibid. in Philolao. 

b 4 	 reaps 
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reans (not Pathagoras) take to be the feat 
of fire. 

TH is fyftem (whoever was the inven-
tor of it) Copernicus, a canon of Tourain, 
reftored about the be ginning of the i 5th 
century, and was followed therein by, ma-
ny confiderable men, as Rheticus, Moeft-
linus, Kepler, Rothman, Bullialdus, Lanf-
berge, Herigonius, Schickarcl, Gaffendus, 
CaliIxo, and others. The ]aft of which 
(by the ill-will and inf - igation of pope 
Urban 111. as 'tis fuppofed) had the mif-
fortune to fall under the cenfure of, and 
to have his Copernican tenets condemned 
by, the inquifition, and was forced to ab-
jure them. The particulars of which, if 
the reader bath a mind to fee, he may 
find them in Riccioli's Almageft. (d) 

l9CCORDdNG to this fyftem, the Sun is 
fuppofed to be in the center, and the Hea-
vens and Earth to revolve round about 
him, according to their feveral periods: 

(d) Lib. ix. Se6a. +. Cap. 40. 
firft 
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firff Mercury in near 83 days; then 
Venus in fomewhat above 224 days; then 
the Earth with ' its fatellite the Moon, in 
.365'. days; then Mars in about 687 days; 
then Jupiter with his four moons in 
about 4333  days; and laffly, Saturn in 
fomewhat above 10759  days, with his 
5 or more moons revolving about him. 
And beyond, or above all thefe, is the fir-
mament, or the region of the fixt ftars, 
which are all fuppofed to be at equal dif-
tances from their center the Sun. 

Tx i s is the Copernican fyftem, which 
I have given a fcheme of in Fig. z. Ancl 
fo far as this fyfte ►n relates to the motion 
of the Earth, and the Sun reffing in the 
center, I prefer it to the Ptolemaic hy-
potbefis on thefe five following accounts. 

i. BECAUSE it is far more agreeable to 
nature, which never goes a round-about 
way, but always ads by the mofl compen-
dious, eafy, and Pimple methods. And in 
the Copernican way, that is performed by 

one,. 
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one, or a few eafy revolutions, which, in 
the other way, is made the work of the 
whole Heavens, and of many firrarge and 
unnatural orbs. Thus the diurnal motion 
is accounted for, byone revolution of the 
Earth, which all the whole Heavens are 
called in for, in the other way ; fo for 
the periodical motions of the planets, 
their flations, retrogradations, and direft 
motions, they are all accounted for by one 
eafy, fingle motion round the Sun, for 
`N,hich, in the Ptolemaic way, they are 
forced to invent divers orange, unnatural, 
interfering eccentrics and epicycles. An 
hypothefis fo bungling and monorous, as 
gave occafion to a certain Icing to fay, If 
he had been of God's counfel when he 
made the Heavens, he could have taught 
him how to have mended his work. 

a. As the Copernican is far more eafy 
and agreeable to nature than the Ptole-
maic fyoem, fo it is far more complete, 
and anfwerable to the various phxnome- 

na 
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na of the planets ; feveral of which the 
Ptolemaic hypothefis either very auk-
wardly folves, or doth not at all come up 
to. I might inftance here in divers par-
ticulars relating to Venus and Mercury, as 
why the Earth is never between them and 
the Sun, which the Ptolemaic fyftem gives 
no tolerable account of, and but poor ac-
counts of other of their phxnomer_a, as 
alto of thofe of the Moon and the other 
planets. I might Phew alfo how incohe-
rent and improper the motions afiigned 
to the heavenly bodies are in the Ptole-
maic way, as that the Moon should 
move round once in a month, the other 
planets in fuch and fuch periods as are 
affigned to them; the firmament, or fixt 
oars, in 25 or 26000 years; the fphere be-
yond that in .1700   years ; the tenth fphere 
in 3400years ; and the outermoft of all, 
the prinnim mobile, which moves all the 
reff, in only 2-4  hours. Which are motions 
fo unproportional, and difagreeable, that 

3 	 are 
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are fufficient to fubvert the whole hypo-
thefis. But it would be endlefs to enter 
into a detail of fuch incoherences and im-
proprieties as the Ptolemaic fyftem a-
bounds with. 

3. TxE prodigious and inconceivable 
rapidity affigned by the Ptolemaics to 
the heavens, is by the Copernican fcheme 
taken off, and a far more eafy and toler-
able motion -fubftituted in its room. For 
is it not a far more eafy motion for the 
Earth to revolve round its own axis in z¢ 
hours, than for fo great a number of far 
more maffy, and far diftant globes, to re-
volve round the Earth in the fame fpace 
of time ? If the maintainers of the Ptole-
maic fyftem do obje6t againft the motion 
of the Earth, that it would make us dizzy, 
and fhatter our globe to pieces, what a 
precipitant, how terrible a rapidity muff 
that of the Heavens be ? What a velocity 
muff the Sun have to run its courfe, at the 
diftance"of a z or 22 femidiameters of the 

Earth ? 
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Ea.xth ? What a velocity muff that of the 
fixt (tars, efpecially that of the primum 
mobile be, at far greater diftances than 
the Sun is ? 

q.. IT  is an inconteftable argument of 
the Sun being the center of the planets 
about him, and not the 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 is, Their motions round 
the Sun, are in fefquiplicate proportion to 
their diftances from him : but this pro-
portion doth not hold at all with relation 
to the Earth. But as for the fecondary 
planets, round Saturn, Jupiter, and the 
Earth, it is very certain that they have the 
fame refpe(ft to their primaries, as thefe 
primaries have to the Sun ; that is, The 
fquares of their revolutions are as the 
cubes of their diftances. And as it is very 
certain and vifible, that the fecondary 

planets 
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planets refpea their primaries as their 
centers, and move round them, fo it is 
in force meafure (one would think) no 
lefs certain, and beyond -doubt, that all 
the primary planets which have the felf-
fame refpea to, and motion with regard 
to the Sun, as thofe fecondaries have to 
their primaries, that thofe primaries, I 
fay, do move round him as their center, 
and not about the Earth, to whom they 
have no fuch refpea. 

s. THE laft argument I (hall alledge 
for my preference of the Copernican to 
the Ptolemaic fyftem is from the great 
parity and congruity obfervable among 
all the works of the creation; which 
have a manifeft harmony, and great 
agreement with one another. 

THus in our prefent cafe, it is manifeft 
to our fight, that every globe we have 
any goods view of, hath fuch like motions, 
as thole are which we afcribe to the Earth. 
The Sun indeed, being in the center, is as 

'twere 
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'twere fixt there, and hath no periodical 
motion : but yet the other motion round 
its own axis, -we can manifeftly difcern. 
And as for all the planets which move 
round about the Sun, they have, as far 
as 'tis poffible for us to fee them, fuch 
motions as thofe we afcribe to the Earth ; 
namely,. a diurnal rotation round their 
own axes, and a periodical revolution 
round the. Sun. And if this be manifeft 
in the other planets, what should hin-
der its being fo in our own ? Why 
fhould ours be fingular ? Why not 
be fuppofed to be moved as well as the 
reft, when it is very certain that either 
it hath thole motions, or the Heavens 
have fo ; and it is far more natural 
and eafy for the Earth to perform them, 
than for the Heavens, as hath been al-
ready (hewn. 

Txus having (hewn how far more pro- 
bable the Copernican fyftem is than the 
,Ptolemaic, fo far as it relates to the mo- 

tions 
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tions of the Heavens and Earth, and the Sun 
being in the center, it remains (before I 
proceed to the third and laff fyftem) that 
I should anfwer fome objetions alledged 
againff this fyftem, partly from fcrip-
ture, and partly from philofophy and 
fight. 

TsE objections from fcripture are fuch 
as feem to a,fi'ert the immobility and reff 
of the Earth, and the motion of the Sun 
and heavenly bodies. 

THE texts that are brought to prove 
the immobility,and reft of the Earth, are 
r .Chron. xvi. 3o. The world fall be 

flable, that is be not moved. The fame 
is faid, . Pfal. xciii. i . The world alto is 
of ablif ed, that it cannot be moved. And 
fo the fame again Pfal. xcvi. i o. In Pfal. 
civ. 5. Cod is faid to lay the foundations 
of the Earth, that it fhould not be moved 
Pr ever. And laftly Solomon, Ecclef. i. 
4. afferts that T be Earth abideth for ever. 
Like to which is that of the Pfalmift, 

Pfal. 
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Pfal. cxix. go. Thou haft eflablflaed the 
Earth, and it abideth. Thefe are the prin-
cipal texts which feem to affert the im-
mobility and ftability of the Earth. 

The principal texts which mention the 
motion of the Sun and heavenly bodies, 
are fuch as afcribe rifing, fetting, or 
ftanding Bill to them. 'Thus Gen. xix. 
a 3 . The Sun was rifen union the Earth, 
when Lot entered into Zoar. And Gen. 
xv. 1 7. Aben the Sun went down, and it 
was dark, a fmoaking furnace, &c. So 
Ecclef i. s. The Sun arifeth, and, the Sun 
goeth down, and hafleth to the place 
where he arofe. So Pfal. xix.' S, 6. The 
Sun is faid to come out of his chamber like 
a. bridegroom, and to rejoice as a flrong 
span to run a race. That his going forth 
is from the end of the ' Heaven, and his 
circuit unto the ends of it. Purfuant to 
which exprefhons of the Sun's moving, it 
is faid alfo to rand mill, and to go_back-
wards. Thus Jofh. x. z a, 13. Sun, Rand 

c 	 thou 
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tions of the Heavens and Earth, and the Sun 
being in the center, it remains (before I 
proceed to the third and laff fyflem) that 
I fhould anfwer Tome objetions alledged 
againff this fyffem, partly from fcrip-
ture, and partly from philofophy and 
fight. 

THE objections from fcripture are fuck 
as feem to a.ffert the immobility and reff 
of the Earth, and the motion of the Sun 
and heavenly bodies. 

THE texts that are brought to prove 
the immobility,and reft of the Earth, are 
r .Chron. xvi. 3o. The world ft-all  be 
flable, that is be not moved. The fame 
is faid, . Pfal. xciii. i . The world alto is 
ejlablifhed, that it cannot be moved. And 
fo the fame again Pfal. xcvi. i o. In Pfal. 
civ. y. God is fail to lay the foundations 
of the Earth, that it fhould not be moved 
for ever. And laftly Solomon, Ecclef. i. 
4. affects that The Earth abideth for ever. 
Like to which is that of the Pfalmiff, 

Pfal. 
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Pfal. cxix. go. Thou hall .  eflablifhed the 
Earth, and it abideth. Thefe are the prin-
cipal texts which feem to affert the im-
mobility and ftability of the Earth. 

The principal texts which mention the 
motion of the Sun and heavenly bodies, 
are fuch as afcribe riling, fetting, or 
ffanding Bill to them. Thus Gen. xix. 

2 3-  V..7e Sun was rifen union the Earth, 
when Lot entered into Zoar. And Gen. 
xv. 17,  When the Sun went down, and it 
was dark, a fmoaking furnace, &c. So 
Ecclef i. S. The Sun arifeth, and the Sun 
goeth down, and hafleth to the place 
where he arofe. So Ptal. xix.' s, 6. The 
Sun is faid to come out of his chamber like 
a bridegroom, and to rejoice as a flrong 
man to run a race. That his going forth 
is from the end of the Heaven, and his 
circuit unto the ends of it. Purfuant to 
which expreflions of the Sun's moving, it 
is faid alfo to ffand f1ill, and to go,back-
wards. Thus Jofh. x. 1 ;? ,  13- Sun, jland 
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thou Hill upon Gibeon, and thou Moon, 
in the valley of Ajalon. .find the Sun flood 

Hill, and the Moon flayed. So the Sun 
flood /fill, in the midfl. of Heaven, and 
hailed not to go down about a whole day. 
And in 2 Kings xx. xo. and Ifai. xxxviii. 
8. the Sun is faid to have returned ten 
degrees backward in one of the places, 
and its shadow to have done fo in the 
other. 

THESE are the chief texts of fcripture, 
which feem to lie againff the Copernican 
bypothefis. In anfwer to which, this 
may be faid in general to them all : that 
fence the defign of the holy writings is 
not to .inftru6t men in philofophical, but 
divine matters, therefore it is not neceffary 
to reftrain the fenfe of thole texts to the 
flriEt propriety of the words, but take 
them to be fpoken according to the ap- 
pearance of things and the vulgar no- 
tions and opinions which men have of 
them, not according , to their reality, or 

phi- 
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philofophical verity. Thus in divers other 
inftances the holy fcriptures fpeak, and 
thus even philofophers themfelves fpeak. 
Yea,. the Copernicans themfelves, altho' 
they profefi'edly own, and defend the con 
tary ; yet in vulgar fpeaking in our -pre-
fent cafe, fay, The Sun rifeth, fetteth, 
and moveth, &c. making that to be the 
ac`s of the Sun in vulgar difcourfe, which 
they contend to be in reality performed by 
the Earth. And if philofophers, and others 
did not thus exprefs themfelves accord-
ing to the appearance of things, and men's 
vulgar apprehensions of them, it would 
need a comment, and they muff explain 
themfelves every time they fpeak, in order 
to their being underftood. 

14AV I NG given this general anfwer, I 
shall next confider the particular texts 
themfelves; and fee whether they necef-
farily infer what they are brought for the 
proof of. 

S 2 	 AND 
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AND in the first place, as for the texts 
brought, to prove the immobility of the 
(Earth, it is manifeft that the ftability of 
-the world, mentioned in the three firft 
texts, doth not relate to the Earth's mo-
tion, either annual, or diurnal, but to the 
condition, Rate, and order of the world 
inhabiting the Earth, particularly the 
peace and profperity thereof. One of 
our own lateff, and moft learned com-
mentators, the late bifhop Patrick (e) un-
derftands the gofpel-state to be meant in 
the first and third of the texts. And his 
paraphrafe on that in Pfal. xciii. z . is, 

He who made the world, will fupport that 
excellent order wherein we are fettled ; 
fo that it (hall not be in the power of 
man to dif urb what he hath ef - ablifln-
ed." 

As for what is Paid in Pfal. civ. S.  it is 
manifeft that the pfalmift is there cele- 

(e) See his commentary on Chron. and his para 
phrafe on Pfatms. 

beating 
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prating the works of creation, and that 
there was as fair an occafion of (peaking 
of the Earth's reft, in relation to its own 
motions, as any where. But yet even here 
alfo the fecurity and permanency of its 
ffate is the thing "aimed at. The laff moff 
learned commentator thus paraphrafes on 
the place:  (f ) 1 1 Who hath fettled the mafi'y 
globe of the Earth, even in the liquid air, 
upon fuch firm foundations, that none of 
thofe ftorms and tempefts which beat up-
on it from without, nor any commotions 
from within, can ever flir it out of the 
place he hath fixed for it." 

As for the two remaining places in 
Ecclef: and Pfal, cxix. it is plain enough 
that their defign is to Phew the vanity and 
inffability of the things of this world, that 
they are all more fleeting and uncertain 
than other matters, even than the Earth 
itfelf, on which they have their refidence. 
In Ecclef. the wife man (who had under- 

!f) Bilhop Patrick's paraph. on Pfat. civ. .5. 
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AND in the firft place, as for the texts 
brought, to prove the immobility of the 
Earth, it is manifeft that the ftability of 
-the world, mentioned in the three firft 
texts, loth not relate to the Earth's mo-
tion, either annual, or diurnal, but to the 
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our own lateft, and molt learned com-
mentators, the late bifhop Patrick (e) un-
derflands the gofpel-Hate to be meant in 
the firft and third of the texts. And his 
paraphrafe on that in Pfal. xciii. i . is, 

He who made the world, will fupport that 
excellent order wherein we are fettled ; 
fo that it fhall not be in the power of 
man to diflurb what he hath eftablifll-
ed." 

As for what is faid in Pfal. civ. 5. it is 
manifeft that the pfalmift is there cele- 

(e) See his commentary on Chron. and his para 
phrafe on Pfalms. 
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orating the works of creation, and that 
there was as fair an occafion of (peaking 
of the Earth's reft, in relation to its own 
motions, as any where. But yet even here 
alfo the fecurity and permanency of its 
Bate is the thing'aimed at. The laft molt 
learned commentator thus paraphrafes on 
the place: (f ) 11 Who bath fettled the mafi'y 
glove of the Earth, even in the liquid air, 
upon fuch firm foundations, that none of 
thofe storms and tempests which beat up-
on it from without, nor any commotions 
from within, can ever ftir it out of the 
place he hath fixed for it." 

As for the two remaining places in 
Ecclef. and Pfal, cxix. it is plain enough 
that their defign is to Phew the vanity and 
inftability of the things of this world, that 
they are all more fleeting and uncertain 
than other matters, even than the Earth 
itfelf, on which they have their refidence. 
In Ecclef the wife man (who had under- 

!f) Bifnop Patrick's paraph. on Pfal. civ. .5. 
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taken to prove all things here below to be 
vanity) begins with the .Bate of man him-
felf, and (hews that to be more fickle and 
tranfatory than the Earth, on which the va-
rious generations of men live, and to which 
their bodies do all return again. The gene-
rations of men pafs away ; but the Earth 
,abideth for ever, in the fame unalterable 
condition, without fuch going and coming, 
as that of the generations of men have. 

In Mal. exix. go. the pfalmiff celebrates 
God's faithfulnefs to all the various and 
fucceeding generations of the world, which 
he (hews to be as conftant and unalter-
able as the Earth itfelf, which God hath 
fo eftablifhed, that it abideth through all 
the feveral generations of men, when they 
at the fame time are fleeting and changing. 

Tuns it appears that all thofe feveral 
texts which afi'ert the ftability of the 
world, or Earth, prove nothing againft the 
Earth's motion, in a philofophical fenfe ; 
,only exprefs fome . moral, theological. 
upths, AN n 
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AND fo the fame may be faid of thofe 
other places of fcripture, which mention 
the motion of the Sun and other heavenly 
bodies, that fay, they rife, fet, and perform 
the motions which the Copernicans af-
cribe to the Earth. If we fhould take 
thefe exprefiions in a philofophical, ffri&, 
literal fenfe, and not as valgar expref-
fions, arifing from the appearance of 
things; we (hall find that very odd and 
unreafonable conclufions may as well be 
collected from thofe fcriptures as the Sun's 
motion: as that the Sun hath annual 
life, motion, and defire ;  being faid to aft 
thefe things itfelf, to rife, to fCt, yea to 
hafte to the place of his rifing, or, as the 
Hebrew hath it, to pant after, or eagerly 
to defire it (g). So in Pfa1. xix. the elegant 

ypfalmiff giving a poetical defcription of 
this noble and admirable work of God, 
the Sun, faith, God hath, in the Heavens, 
made a tabernacle for hire ; as if the Sun 

4g)Hw Anhelavit, inhiavit, vid. Buxtorf. Lexicon. 

4 	 had 
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had an houfe, a refling-place provided for 
him; from which he comes daily forth 
with beauty and luflre, as refplendent as 
that of a. bridegroom, and with the fame 
ardency, joy, and diligence runs his 
courfe, as a champion doth his race. And 
laftly his going forth is faid to be from 
the end of the Heaven, and his 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 imagined the Sun betook 
himfelf, and was thence faid tingere fe 
Oceano, to dip himfelf in the ocean when 
he fet. 

AND as in thefe places of fcripture the 
Sun is faid to move ; fo in the other places 
he is faid to Band Bill,, and to go back- 
ward. But we fhall find, that very ab- 
furd conclufions would follow the taking 
thofe texts in a flrift literal fenfe. For 
in Jofhua, the Stan is ordered to (land f1ill 

upon 
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upon 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 con-
fined to thofe two places, otherwife than 
in appearance to the vi(ftorious Ifraelites. 
And if fo confiderable a part of the tranf-
a&ion be fpoken according to its appear-
ance, why not the whole ? Why might 
not this ftation as well be an arreft of the 
Earth's motion as that of the Heavens, if 
the whole miracle was not (as fome not 
improbably think) efle&ed by means of 
fome preternatural refraftions or extraor-
dinary meteors, &c. 

AND fo for the recefs of the Sun, or its 
fhadow in Hezekiah's cafe, that which in 
appearance feemed to be the anion of 
the Sun is by divers learned men thought 
to have been the effe6l of fuch like- ex- 
traordinary refraFtions and meteors, as I 
mentioned in the laft cafe : or, if it 
was a real recefs, why not of the Earth, 

rather 
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rather than the Sun and whole Hea-
vens ? 

Tx us having anfwered the particular 
texts, it doth not appear that the fcrip-
tures oppofe the Copernican fyftem, but 
that thofe pafiages which Teem to do fo, 
are fpoken more, according as things ap-
pear than as really they are. For as St. 
Hieron faith, (h) Con fuetudinis fcriptu-
rarum eftY--It is the cuflom of the fcrip- -  
Lures, for the hiftorian fo to relate the opi-
nion men had of many matters, as at that 
time thefe matters were by all people 
taken to be. And in onother place (i), 

There are many things in the holy fcrip-
tures, which are fpoken according to the 
opinion of the time in which they were 
done, .and not according to their reality." 
And this is no other than what is very 
reafonable, and fuitable to the end and 
defign of the holy fcriptures, which, as I 

(h) Hieron, in Jofh. x, 
( i) In Jerem . xxviii. 	

havo 
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have faid, is rather to inftruEt men in di-
vine and moral do6trines, than philofo-
phical truths. And agreeably hereto St. 
Augufline anfwers this very doubt con-
,cerning the motion of the Heavens. (k) 

Some of the brethren (faith he) move a 
queftion, whether the Heavens Rand (till 
or are moved, becaufe, fay they, if they 
are moved, how is it a firmament ? and 
if they fla.nd Rill, how do the (tars, 
which are believed to be fixt in them, 
revolve from eaft to weft, the northern 
flans defcribing leffer' circles near the pole ?" 
----To which, faith he, I anfwer, cc That 
thefe things do greatly require feveral 
fubtle and laborious reasons, to difcover 
truly whether the matter be fo, or not fo. 
For the entering upon, and difcufiing of 
which I have neither time, nor is it fit 
it fhould be done to fuch as we defire to 
inftruft in the way of falvation, for the 
necefiary benefit of the holy church." 

(i) Augua. de GeneR ad Literam, I. ii. io . 

A 	 RavING 
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HAVING thus anfwered the objefflons 
from fcripture, I fhall in the ]aft place 
confider- thofe brought from fenfe and 
pb ilofophy. 

THE objefflon from fenfe is, That we 
fee the heavenly bodies aEtually to move, 
and therefore ought to believe they do fo. 
But there is no weight in this, becaufe 
whether we ourfelves, or the objec`I mo-
veth, it amounts to the fame. As is 'ma- 
nifeft to any one carried in a boat or cha-
riot; the progreffive motion of which 
produceth the appearance of a regreffive 

. motion in the unmoved objets we look 
upon; according to Virgil's defcription of 
JEneas and his company's leaving their 
port' 

Provebimur portu, terraque urbefque 
recedunt ~ l). 

i. e. CC  Both, lands and towns receded when 
we left our port." As for the reafon here- 
of, I (hall refer to the.opticians, particu- 

(1) Eneid. 1. iii. car. 72. 
larly 
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.larly the famous Kepler, . who in his 
Optices Oftronom. hath defignedly hand-
led this point. 

TnE objections from philofophy are 
too numerous to be diffin6tly anfwered, 
efpecially fuch as feem very frivolous, par-
ticularly thofe grounded on a fuppofition 
of the verity of the Ariftotelian philofophy, 
as the immutability and incorruptibility 
of the Heavens, &c. For anfwers to 
which I (hall refer the reader to Galilxo's 
Syffem. Mundi : but for fuch objetions 
as feem to have force reafon in them, 
they are chiefly thefe, That if the Earth 
be moved from W. to E. a bullet fhot 
weftward would have a farther range, 
than one fhot eaftward ; or if fhot N. or 
S. it would mifs the mark ; or if perpen-
dicularly upright, it would drop to the 
weftward of the gun. That a weight 
dropped from the top of a tower would not 
fall down juft at the bottom of the tower, 
as we fee it doth. That birds ,  flying to- 

wards 
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wards the E. would be hindered in them 
flight, but forwarded in flying the con-
trary way; with much more to the fame, 
purpofe. But not to enter into a detail 
of anfwers that might be given to the laws 
of motion, and the rules of mechanics and 
mathematics, I (hall only make ufe of 
the moff ingenious Galilaco's plain expe-
riment, which anfwereth all or moff of 
the objetions. (m) . GC  Shut, faith he, your 
Pelf. up with your friend in the great cabin 
of a chip, together with a parcel. of gnats 
and flies, and other little winged crea -

tures. Procure alfo a great tub of water, 
and put fifties therein. Hang alfo a bot-
tle of water up, to empty itfelf drop by 
drop into another fuck bottle placed un-
derneath with a narrow neck. Whilff 
the fhip lies ffilI, diligently obferve how 
rhofe little winged creatures fly with the 
like fwiftnefs towards every part of the 
cabin ; how the fifties fwim indifferently 

(m) System. Mund. Diat. 2. 

towards 
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towards all fides; and how the defcending 
drops all fall into the bottle underneath. 
And if you throw any thing to your 
friend, you need ufe no more 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 ob- 
ferved there particulars whilft the fhip lies 
ftill, make the chip to fail with what velo- 
city you please, and fo long as the motion 
is uniform, not flu&uating this way and 
that way, you shall not perceive there is 
any alteration in the aforefaid effects ; nei- 
ther can you from them conclude whether 
the fhip moveth or ftandeth Hill. But in 
leaping you shall reach as far on the floor 
as you did before; nor by reafon of the 
(hip's motion, fhall you make a longer 
leap towards the poop than the prow, not- 
withftanding that whilft you were up in 
the air, the floor under your feet had run 
the contrary way to your leap. And if 
you caft any thing. to your companion, 

you 
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you need ufe no more ftrength to make 
it reach him, if he fhould be towards the 
prow, and you towards the poop, than if 
you flood in a contrary pofition. The 
drops (hall all fall into the lower bottle, 
and not one towards the poop, although 
the fhip fhall have run many feet, whilft 
the drop was in the air. The fiches in 
the water (hall have no more trouble in 
fwimming towards the forepart of the 
tub, than towards the hinder part, but 
(hall make towards - the bait with equal 
fwiftnefs, on any fide of the tub. And 
laftly, the gnats and flies fhall continue 
their flight indifferently towards all parts, 
and never be driven together towards the 
fide of the cabin next the prow, as if 
wearied with following the fwift motion 
of the fhip. ' And if by burning a few 
grains of incenfe, you make a little fmoak, 
you (hall perceive it to afcend on high, 
and hang like a cloud., moving indifferent-
ly this way and that, without any inclina- 

tion 



Copernicus anfwered. 	XXxiii - 

tion to one fide more than another. The 
caufe of which correfpondence of the ef-
fe&s, is, that the flip's motion is com-
mon to all things contained in it, and to 
the air alto: I mean when thofe things are 
shut up in the cabin: but when they are 
above deck in the open air, and not oblig-
ed to follow the fhip's courfe, differences 
more or lefs may arife among the fore- ,  
named effe&s." 

THus Galilxo by this one obfervation 
hath anfwered the moff confiderable ob-
jec'tions deduced from philofophy againff 
the motion of the earth. And thus much 
(hall fuffice for the explanation and proof 
of the Copernican fyftem, efpecially that 
part of it relating to the Solar fyftem. 
Which things I have more largely than 
ordinary infiffed on, for the fatisfa6tion of 
many that I am fenfible doubt of them, and 
particularly fome of my friends (and thofe 
not unlearned too) who may be apt .  to 
read my following book with prejudice, 

d 	 wher.-- 
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wherefoever I favour the Copernican no-
tions. 

Of the New SYSTEM. 

A N D now I pafs from the fecond fy-
Rem to the third, which is called the 
New Syftem ; which extends the uni-
verfe to a far more immenfe compafs, 
than any of the other fyftems do, even to 
an indefinite fpace ; and repleniffies it with 
a far more grand retinue than ever was 
before afcribed unto it. 

This new fyftem is the fame with the 
Copernican, as to the fyftem of the Sun 
and its planets ; as znay be feen by the 
fcheme of it in Fig. 3. But then whereas 
the Copernican hypothefis fuppofeth the 
firmament of the fixt ftars to be the bounds 
of the univerfe, and to be placed at equal 
diftance from its center the Sun, the new 
fvftem fuppofeth there are many other fy-
ftems of Suns and planets, befides that 
3n which we have our refidence : namely, 

2 	 that 
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that every fixt star is a Sun, and encom-
pafl'ed with a fyftem of planets, both pri-b 
fhary and fecondary, as well as ours. 

THESE feveral fyftems of the fixt (tars; 
as they are at a great and fufficient dif-
tance from the Sun and us; fo they are 
imagined to be at as due and _regular dif 
tances from one another. By which means 
it is, that thofe multitudes of fixt stars ap-
pear to us of different magnitudes, the 
nearest to us large ; thole farther and 
farthef lefs and lefs. 

OF thofe fvftems of the fixt stars I have 
given a rude reprefentation in Fig. 3.  to-
gether with that of the Sun; which may 
ferve to give an unskilful reader fotne 
conception of the Rate of the univerfe ; 
although there be but little likenefs in it, 
for want of room to lay out all the feveral 
fyftems in due proportion ; which is necefL-
fary to a true reprefentation of the matter. 

IN this 3d Fig. the fixt (tars with their 
fyffems (reprefented by little circles about 

C1 2 	 thofe 
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thofe ftars, which circles fignify the orbits 
of their refpe6live planets) are placed with-
out the limits of the Solar fyftem, and 
the Solar fyftem is fet in the center of the 
univerfe, and figured as a more grand and 
magnificent part thereof. And fo it may 
be looked upon by us, by reafon of its 
proximity and relation to us. But whe-
ther it be really fo, whether it be in the 
center of the univerfe, and whether, among 
all the noble train of fixt ffars, there be no 
.fyftem exceeding ours in its magnificent 
retinue of planets, both primary and fe-
condary, and other admirable contri-
vances, is a difficulty as out of the reach 
of our glaffes, fo confequently above our 
ability to fathom, although not at all im-
probable. But be the .various fyffems of 
the univerfe as they will as to their dignity, 
it is fufficient that in all probability there 
are many of them, even as :many as 
there are fixt - mars, which are without 
number. 

Txis 
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TH is fyftem of the univerfe, as it is 
phyfically demonftrable, fo is what, for 
the moft part, I have followed in the en-
fuing book, but not fo rigoroufly and ob-
ftinately, as utterly to exclude or oppugn 
any other fyftem ; becaufe as the works of 
God are truly great, and fufficiently mani-
feft their excellence and magnificence in 
any fyftem ; fo I was willing to Phew the 
fame in fuch fyftems as I had occafion to 
fpeak of 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 Ari-
ftotelian principles, or prejudiced to the 
Ptolemaic, or any other fyftem: nor that 
I had myfelf any doubts about this new 
fyftem, but think it to be far the more 
rational and probable of any, for thefe 
reafons. 

z. BECAUSE it is far the molt magnifi-
cent of any ;  and worthy of an infinite 
Creator: whofe power and wifdom as they 
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are without bounds and meafure, fo may 
in all probability exert themfelves in the 
creation of many fyftems, as well as one. 
And as myriads of fyftems are more for 
the glory of God,. and more demonftrate 
..his attributes than one, fo it is no lefs 
probable than pofl'ible, there may be many 
befides this which we have the privilege of 
living in. But it is very highly probable 
the matter is fo, by reafon. 

2. WE fee it really fo, as far as it is 
poffible it can be difcerned by us, at fuch 
immenfe diftances as thole fyftems of the 
fixt (tars are from us. Our glaffes are in- 
deed too weak fo to reach thofe fyftems, 
as to give us any affurance of our feeing 
the planets themfelves, that encompafs any 
of the fixt ftars. We cannot fay we fee 

.them. aEtually moving round their refpec-- 
tive Suns or (tars. But this we can dif- 
ce'rn, viz. That the fixt (tars have the 
nature of Suns, as I have made probable 
in Book ii. Chap. z. As alfo that there 

are 
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are .force things very like unto planets, 
which fometimes appear and difappear in 
the regions of the fixt mars; as I have 
th.ewn in my difcourfe of new ftiars, 
Book ii. Chap. 3. 

Bu ,r befides what I have faid there, I . 
have this farther to add from forne late 
obfervations I have made fence my writing; 
that part of my book; and that is, That 
the galaxy being well known to be the 
fertile place of new liars, the region in 
which they commonly appear, I am much . 
inclined to be of opinion, that the white-
nefs there is not caufed by the bare light 
of the great number of fixt mars in that 
place, as bath commonly been thought, 
but partly by their light, and partly (if 
not chiefly) by the reflex ions of their 
planets ; which flop and relle6t, intermix 
and blend the light of their refpc6five liars 
or Suns, and fo caufe that whitenefs the 
galaxy prefents us with; which hath ra-
ther the colour of the refle&ed light of 

d 4 	 our 



xl 	The .,Author's Obfervations 
our Moon, than the primary light of our 
Sun. 

AND that there are planets enough for 
this purpofe, I fufpe&, becaufe I have fome 
reafons to imagine that there are many 
more new oars in the milky way (all 
which I take to be a kind of planetary 
globes) than have ever yet been taken no- 
tice of, and that many of thofe prodigious 
numbers of telefcopiai ftars vifible there, 
are of the numbers of new mars or pla- 
nets, and not of fixt oars only. This 
fufpicion I have for fome time had, but 
efpecially ' lately from my views of the 
new ftar that now begins to difappear in 
the Swan's neck. Which gave me occafion 
to infpe& fome other parts of that conftel- 
lation, molt parts of which are well reple- 
nifhed with a numerous train of -  fmall 
mars. Amongft which, fometimes me- 
thoughts more have prefented themfelves 
through one and the fame glafs ; and fome- 
times I have miffed fome I thought I be- 

fore 
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fore faw ;. and fometimes alfo methought I 
have feen them nearer too, and fometimes 
farther off thofe (tars that did conftantly 
prefent themfelves. But as thefe things 
are to myfelf novel, and what I confefs I 
have rather fufpicions of, than certainty, I 
shall refer them to the future obfervations 
of myfelf, and others, for their confirma-
tion ; efpecially becaufe thofe approxima-
tions and recefl'es of fome of the little ftars 
I fpoke of, fuit not with the obfervations 
of fome very eminent aftronomers. 

THESE obfervations, as they will open 
to us a new, and admirable fcene of the 
Heavens (if it be as I imagine) fo I ear-
rieftly recommended the enquiry into it to 
fuch as delight in thofe matters. For the 
doing of which, I conceive it may be fuf-
ficient, and the eafieft courfe to make the 
obfervations in fome one part of the 
milky-way, as in fome part of the Swan, 
as much or a litrle more than faileth 
within -the compafs o_ f the telefcope you 

make 
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xnake ufe of, which was the way I prat-
tifed, in that part of the Heavens _ in 
which I obferved. All the fears that fall 
within this area, an exaEt map muff be 
taken of, which will thew when any varia-
tions happen. And for taking in the 
larger area of the Heavens, a glafs of 6 
or 8 feet is fufficient, and rather better for 
the purpofe than longer glaffes, which 
take in lefs, and are more troublefome 
in ufing. 

HAVING thus reprefented the Rate of 
the univerfe according * to the new fyftem 
of it, the ufual queftion is, what is the 
ufe of fo many planets as we fee about the 
Sun, and fo many as are imagined to be 
about the fixt Bars. To which the anfwer 
is, That they are worlds, or places of 
habitation, which is concluded from their 
being habitable, and well provided for ha- 
bitation. This is pretty manifest in our 
folar planets, from their being opake bo- 
dies as our earth is, confisting in all pro- 

bability 
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bability of land and waters, Bills, and val-
leys, having atmofpheres about them, 
moons minif -ring -unto them, and being 
enlightened, warmed, -and -influenced by 
the Sun, whole yearly vifits they receive 

-for feafons, and frequent returns for days 
and nights. All which particulars are 
.fully treated of in the following book, and 
need not therefore to be anticipated here. 
Only there - is =one thing, which, for want: 
,of fuffi.cient obfervations, I could not fo 
fully (peak of as I would ; and that is 
concerning the 'teas in the Moon, in Book 
v. Chap. 4,  note a. whole very exiftence 
Mr. Huygens (n) denies, Paying, CC  Marium 
Zero fvnilitudinem illic nullana reperio, &c. 
i. e. CC  In the Moon I find no lik-enefs of 
Peas," although Kepler and ~rnoft others are 
of a different opinion. For thofe vaft 
:plane regions, which are much darker 
than the mouritainous parts, and are com- 
monly taken for leas, and bear -the names 
of oceans ; in 'thofe very places viewed 

(n) Cofmotheorof. p. 114. 
with 
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with a long telefcope, I find little round ca- 
vities with fhadows falling within them; 
which cannot agree with the furface of the 
fea : as alto thofe very large fields, when care-
fully viewed, do not prefent us with a fuper-
ficies altogether equal. Wherefore thefe 
cannot be feas, but are fuch places as con-
fiff of a lefs bright matter than that which 
is in the more hilly parts, but in which alfo 
there are fome places brighter. than others." 
Thus the moff ingenious Mr. Huygens, 
who then proceeds to thew that there are 
neither rivers, clouds, air, or vapours: 

BUT that there are feas, or great col-
I.effions of water, and confequently ri-
vers, clouds, air, and vapours in the Moon, 
I (hall make out from fome of my own 
.views and obfervations ; many of which 
were made with Mr. Huygens's own long 
.glafs beforementioned : through which, 
and all other long glaff'es, inftead of ima-
gining the lunar fpots to be unlike feas, I 
have always thought them to look more 
like feas, than through fhort glaffes. 

IT 
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IT is true indeed that in thofe fpots we 

take ,  to be the feas, there are fuch cavities 
as Mr. Huygens (peaks of, or rather 
mountains with fhaded cavities in them, 
as alfo fome parts lefs dark than others. 
Thus in the foutherly parts of the Lunar 
Euxine and Mediterranean, in the Sinus 
Sirbonis, the Egyptian, and divers other 
Peas, there are feveral fuch parts that ap-
pear more luminous than others, fome 
having the appearance of rocks and iffands, 
fome of large shallows, particularly to-
wards the shores, and efpecially in the 
feas bordering on the continents, fuch as 
the great fouthern continent of the Lunar 
Egypt and Paloeffine. But this is no con-
clufive argument of thole parts not being 
feas ; becaufe they may be feas having 
many iflands and (hallows in them. But 
then in other parts, and even in fome 
parts of thefe laft named, the fpots ap-
pear darker, and with but few of thofe 
eminencies or iflands.; thofe brighter or 
(hallow parts. Thus the northerly Euxine 

• 	 and 
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and Mediterranean, the Palus luM=tig, 
and many other of thofe lunar feas; few 
of thofe parts tlaat have the afpe6l of 
iffands or (hallows are to be difcerned in 
them,, only one here, and another there, 
at confiderable diflances from one an-
other,. 

AND in this very manner I doubt not 
our terraqueous globe would appear, if 
viewed at the Moon, or at Tome miles 
aloft. We fhould there perceive our. deep 
oceans would be of a darker colour, like -the 
darker fpots of the Moon ; and the Tingle 
ifies of St. Helena and Afcenfion, and 
the. more numerous ones of Ladrones, 
Canaries, Azores,. &c. to have the fame 
appearance that the few fcattered iflands 
have in the deeper lunar feas : and our 
fhallow feas with the numerous rocks and 
iffands: difperfed about them; efpecially ~to-
wards the continents, would look as thofe 
in. the Moon do. 

THAT a reader unacquainted w ith - the 
geography of the Moon, may apprehend 

what 
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what I have faid here and elfewhere, con-
cerning the parts andl appearances of the 
Moon, I have reprefented them in Fig. 
:t 6. and r i. Ira Fig. i o. the face of the 
full Moon is reprefented, its bright and 
dark parts with molt of the names given 
them by Hevelius, whofe Lunar Geogra-
phy is juftly the mcft followed. In Fig. 
a i. I have reprefented the appearance of 
the Moon's edge on this laft Nov. 4• 1 7 1 4, 
foon after the quadrature, for the expli-
cation of what is faid concerning the even. 
nefs of the furface of the lunar fpots in 
Book v. Chap. 4. note a. It may be there 
obferved that the furfaces of all the Peas 
appear ftrait and level, only the top of 
here and there a rock or ifland prefents 
itfelf at a fmal! diftance. Thus the fur-
face of the Hyperborean fea between a and 
b appears even and level, although thro' 
a telefcope that fea looks but like a great 
lake or marfh. go do the parts of the 
Mediterranean about d, from h, to i, ex- 
cept when they are -  interrupted by rocks 

or 
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or land, as they are at h, g, b, and c. At 
the laft of which places, begins a ridge 
of hills encompafiing the _ northern part 
of the Mediterranean, which makes a 
pretty Phew in the telefcope. 

AND now confidering how accom-
plifhed the Moon, and all the other pla-
nets are for habitation, how folemn an ap-
paratus is in them for this fervice ; and 
confidering alto than thefe accoutrements 
relate to their refpe(ftive planets on and 
in all probability are of little or no ufe to 
our Earth; with great reafon therefore 
the maintainers of the new fyflem con-
clude thofe planets, yea all the planets of 
the Sun and of the fixt Bars alfo, to be ha-
bitable worlds ; places, as accommodated 
for habitation, fo mocked with proper in-
habitants. 

BUT now the next queftion commonly 
put is, What creatures are they inhabited 
with? But this is a difficulty not, to be re- 
folved without a revelation, or far better 
initru_ ments than the world hath hitherto, 

been 
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been acquainted with. But if the reader 
fhould have a mind to amufe himfelf with 
probable gueffes about the furniture of the 
planets of our folar fyffem, what countries 
'tis probable are there, what vegetables 
are produced, what minerals and metals 
are afforded, what animals live there, 
what parts, faculties, and endowments 
they have, with much more to the fame 
putpofe ; he may find a pleafant entertain-
ment enough in the great Mr. Chriftian 
Huygens's Cofmotheoros, and fome other 
authors that have written on the fubjeft. 
To which I (hall refer him, rather than 
give either him or myfelf any farther trou-
ble about there matters, which are merely 
conje&ural, 

Tx us having, for the fake of the un- 
tkilful reader, given an account of the three 
fyftems principally concerned in the follow-
ing book, and having alfo, for the fake of 
the doubting reader, infiited more largely 
than ordinary upon the two laft of thofe 
fyf}ems, little remaineth for the putting an 

e 	 end 
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end to this long preface, but to make my 
excufe (if it needs any) for afligning the 
diameters and diftances of the heavenly 
bodies in Englifh miles, rather than other 
larger rneafures, which would perhaps have 
come nearer the truth. But this was alfo 
for the fake of fuch as are not very con-
verfant in aftronomical matters and dime rk-

fions : who can better underfland you, 
when you fay, It is fo many miles, than 
fo many degrees, minutes, or feconds, or 
femidiameters of the Earth, or the other 
planets. 

AND now for a conclufion, I (hall on- 
ly intreat all my readers to join with me 
in their earneft prayers, that as this work 
is defigned for the good of mankind, par-
ticularly for the conviffion of infidels and 
irreligious, for the promotion of the fear 
and honour of God, and the cultivating 
of true religion, fo it may have its defired 
effect. 

W.. D iE.n n.4 vo 
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S U R V E Y 
OF THE 

H E A 'V E TAT S. 

The INTRODUCTION. 

HE pfalmift faitli, (a) the Heap 
vens declare the glory of God; 
and the firmament f eweth, pub-- 

lickly declareth, telleth forth, or preacheth 
his handy-work, as the Hebrew word fig-- 
nifies (b) : that day unto day uttereth 

(a) Pfal. xix. t, 2, .3 •  
(b) `t]] fgnificat aliquid verLis e.fers-e; coram nuntiare, 

crnnunciare, Conrad. Kircher. Concord. col, 226. vol. 
Al. It is derived from 11) Coram, dlnte, 

A 	 fpeech, 
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fpeech, and night unto night, fheweth, or 
tells forth, knowledge. Which language 
of the Heavens is fo plain, and their cha-
ra6ters fo legible, that all, even the moft 
barbarous nations, that have no fkill" -ei- 
ther in languages or letters, are able to 
underftand and read what they proclaim. 
There is no fpeech nor language where their 
voice is not heard: their line is gone out 
through all the Earth, and their words to the 
end of the world. 

THAT this obfervation of the pfalmift 
is agreeable to experience, is manifeft 
from the deduftions which all nations 
have made from God's works, particular-
ly from thole of the Heavens ; namely, 
that there is a God; and that fuck as have 
pretended to atheifm, and have deduced. 
God's works from chance, .&c. are fingu-
lar and monftrous in their opinions. Thus 
faith Mian, (a), 1 1 There never was any 
barbarian that contemned the Deity, nor 

(a) De var. Hitt. I. ii. c. 3ra 	
called 
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that there as a Gods 

called in tlueftion whether there be any 
gods or no ; or whether they take care 
of human affairs ? No man, neither In-
dian, nor Celt, nor Egyptian, ever enter-
tained any fuch thought as Eumerus the 
Meffenian, or Dionyf us the Phrygian, or 
Hippo, or Diagoras, or Socias, or Epi- 
Gurus,'' So one of Plato's arguments for 
the proof of a God, is (a) cl The una-
nimous confent of all, both Creeks and 
barbarians, who confefs tyre are gods: 
And Plutarch (h), agreeable to what our 
pfalmift affirms, tells us whence they col- 
1efted this knowledge of a Deity. « Men,' 
faith he, « began to acknowledge a Gods 
when they faw the oars maintain fa great 
a harmony, and the days and nights 
through all the year, both in furnmer and 
winter, to obferve their Rated rifings and 
fettings." And to pafs over a great deal of 
this kind, that I could cite from diver. 

«4 

(a) De Legibus, 1. x: 
(b) De placit, Philof. 1. i. c. 6a 
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heathen authors, cc What,"'faith the Stoic 
in Tully, (a) cc can be fo plain and fo clear, 
as when we behold the Heavens, and view 
the heavenly bodies, that we should con-
clude there is fome deity of a molt excel-
lent mind, by which thefe things are go-
verned ?—a prefent and Almighty God. 
Which he that doubts of, I do not under-
ftand, faith he, why he fhould not as well 
doubt whether there be a Sun or no that 
shines." And' then he goes on to prove 
that this can be no idle fancy depending 
on the caprice of man; but a well-ground-
ed, fubflantial opinion, bearing the teft of 
ages, and confirmed by the length of 
time. For," faith he, « time wears out 
the figments of opinions, but confirms the 
judgments of nature; or fuch notions as 
are grounded upon the true judgment and 
nature of things. For which -reafon, 

(a) '9uid enim pote 	tam apertum, tamque perfpi- 
euum, cum Crlunzf fpeY7nlu5, &c. De Nat. Deor. 1. ii. 
C. '2. 

faith 

P 
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faith he, both among ourfelves, and in 
other nations, the veneration of the gods, 
and the facrednefs of religion, augment and 
improve every day more and snore." 

TH u s the Heavens declare the glory 'of 
God, even to the heathen world ; fo ma-
nifeftly are they the handy-work of God. 
And that they are his work, will appear 
by taking a view of thefe feven particu-
lars. 

I. THE magnitude of the Heavens. 
a. THE great number of the heavenly 

bodies, 
3. THEIR diftanees. 
4- THEIR motions. 

5. THE IFt figures. 
6. THEIR gravity. 
7. THEIR light and heat, and the ad-

mirable provifions made for thofe bene-
fits. 

A 3 	BOOK 
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13_0 P  I F, S therein contained, 

-C H A F. I. 
-,The Ancient and Modern Reckonings compared, 

E F O R E the invention of the tele- 
fcope, the universe was thought to 

he confined within far more narrow 
bounds than it is fince found to be, the 
fixt .Bars being imagined to be all placed 
in the ftarry Heavens (which thtey called 

the 
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the firmament) at equal diftances from 
the Earth (the center) like fo many gol-
den nails driven in the top of force arch- -
ed roof, or other circular concave, encom-
pa{fing our eye. Thefe, although far 
more narrow bounds, and a more fcanty 
reckoning than it fhould be, yet was fuffi-
cient to Phew who was the maker of fuch 
a ffupendous arch, and fo noble a train 
as is contained therein. 

BUT, according to the modern reckon- 
ing (which is far the moft rational; and 
grounded upon - better phaenomena) we 
lhall find this branch of the creation far 
more magnificent, and worthy of its in& 
nite Creator, than thofe former computa-. 
tions made it. 

AND how grand and magnificent a 
flruCture the Heavens are, will appear by 
a diflin6t confederation of the magnitude 
of the heavenly bodies themfelves ; and 
of the fpace in which they are. 

.A. g 	CH A Ps 
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CHAP.. II. 

.The Magnitude 'of the Heavenly Bodies. 

L T H O U G H we are not able to 
give a certain determination of the 

magnitude of the heavenly bodies by rea-
fon of their vaft diftances, yet enough we 
know, and are fore of, concerning their 
immenfe magnitudes, to convince any one 
that . they are the works of God. B ut to 
come to particulars. 
. THE meafure by which we ufually 
gage and compare the heavenly bodies, 
is our terraqueous globe; of whole di-
menfions and bulk we can make a pretty 
good eftimate, having tolerably good and 
accurate obfervations leading us thereto: 
the particulars of which I have had occa-
flon elfewhere to fpecify (a), 

BY 

(a) Phyfico-Theol. B. ii. C. 2. In which place I 
have made ufe of Mr. Picart's meafure of the earth. 
,34t notwithilanding the differencebe but (mall, 

viz. 

i 
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BY thefe ' obfervations it appears that the 
diameter of this our globe is above 79 
hundred miles; that confequently its fur-
face is a good deal above i 99 millions of 
miles, and its folid content or bulk near 
2,65 thoufand millions of miles. If there-
fore we fhould go no farther from home 
than our own globe, a mafs we here 
have worthy of an infinite Creator, a 
work proclaiming that great Being that 
made it. 

BUT as vafl a body as this feems to be; 
it is much lefs than many, yea moft of the 
heavenly bodies that are vifible to us ; ex-
cept two or three of the planets, which 
Teem to be lets than our globe; namely 

viz. a little above 32 miles in the whole diameter of 
our globe, yet I (hall make ufe here of our Mr. Ner-
wood's and Monf. Caffini's meafures, becaufe they agree 
to almost a nicepys and Mr. Cafiini's were made (by the 
king's command) at greater diftances, with the greater 
accuracy. And according to thefe meafures, the diameter 
of the earth is 79677 Englifh miles, its furface 
.199444201 miles, and its folid content 2.64856000coo 
miles. 

Mars, 
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Mars, whofe diameter is reckoned to be but 

4875 Englifh miles, and the Moon, whofe 
diameter is but 2-175   miles ; and Mercury, 
whofe diameter is 2748 miles (b) ; but yet 
there vaft and amazing bodies too! But 
for the reft, there is good reafon to 
imagine their bulk exceeds that of our 
terraqueous globe. Thus the two fupe- 

- (b) The number of miles, which I have here and all 
alorig afgned to the diameters of the feveral planets, 
are the mean numbers between Mr. Flamfteed's in Mr. 
Whifton's Aftronomical LeEures, and Mr. Huygens's 
in his Syft. Saturn. and Cofmotheor. which (as Mr. 
Whifton firft fuggefted to me) feems to be neareft the 
truth. For whereas the rays of light, when intercept-
ed by the edge of a knife or other body, are (as Sir 
I(aac Newton obferves in his Princip. 1. i. prop. 96.) 
fomewhat bent, as if attra6led from a flrait line by that 
body; and whereas Mr. Flamfteed's meafures were 
taken with a micrometer that pinches or clafps the op-
pofite edges of a planet which would incurvate the rays 
one way; and Mr. Huygens's were taken with the in-
terpofition of a thin tapering plate covering the planet as 
far as the extremity of its face, which would caufe an 
incurvation of the .rays the contrary way; therefore 
Mr. Flamf red's meafures are as much too little, as 
Mr. Huygens's are too large, and confequently the 
mean between them ,probably nsareft the truth. 

nor 
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xior planets by far exceed us ; Sa- 
turn being computed at 9345 1  miles 
in diameter, , and confequently at 
427318300000000 miles in its bulk; and 
Jupiter at 12o653 miles in diameter, and 
920011200000000 miles in bulk. But yet . 
as amazing maffes as thefe all are, yet they 
are all far outdone by that ftupendous 
globe of fire, the fun ; which as it is the 
fountain of light and heat to all the pla-
nets about it, affording them by his benign 
rays, and kindly influence the great plea-
fures and comforts of life ; fo doth it as 
far furpafs them in its bulk ; its appa-
rent diameter being computed at 822148 
En&lifh miles, and its folid content at 
29097 i0goo0o00000o miles, fuppofing 
the face we fee of the. Sun to be its true 
and real globe. 

Tx vs ftupendous are the magnitudes 
of the globes of this our folar fyftem 
but thefe are not all, nor perhaps the molt 
confiderable bodies of the univerfe. For 

• 	 the 
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the fixt flars, although in appearance. but 
fo many golden . or flaming fpots, yet, are, 
with great probability, fuppofed to be fo 
many Suns, furrounded with their refpec-
tive fyftems of planets, as our Sun is; and 
no lefs in .magnitude, if not. greater, (fome 
of them at leaft) than our Sun is, but on-
ly diminifhed in appearance by their pro-
digious diftances from us. 

IF now we reflect upon the prodigious 
maff'es of thofe many heavenly bodies that 
prefent themfelves to our view, and many 
more I fhall Phew are unfeen ; what . a fur, 
prizing fcene do the Heavens afford us of 
the great Creator's power! A train of fuch 
immenfe bodies, that what .lefs than an 
Almighty hand could firft find matter fuf-
ficient for, and then compofe, fuch mag-
nificent works ! But yet what is the mag-
nitude of all .thefe bodies to that immenfe 
(pace in which they are ? Which is the, 
next thing to be confidered, 

CHAP. 
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C H . A R. III. 

Of the Immnienfty of the Heavens. 

T is neceffary that I fhould give a, dif- 
"tina confederation to the immenfe 

(pace :pofi'eft by. the heavenly bodies, bo-
caufe it was once 'imagined to -be limited 
by the narrower bounds of the Ptolemaic 
fyftem,_ by that which they - called the 
'A?rAav;j5, the ftarry concameration, or fir-
mament of the fixt ffars, as I have be-
fore intimated ; but now with far greater 
probability and 'reafon it is extended to an 
indefinitely larger (pace, a (pace fufficient -
without all doubt to contain all the noble 
variety of fyftems therein not only our 
own of the Sun, but all thofe others I 
mentioned of the fixt Bars alfo. But for 
the better proof, and more eafy apprehen-
fion of the magnitude of this vaft expand-
ed fpace, let it be confidered, 

z. THAT 



s4 	The Immenffty of 	Book I; 
z. THAT fome, if not every one of 

thofe vaft globes of the univerfe, hath a 
motion. This is, in fome, manifest to 
our fight, and may eafily be concluded of 
all, from the conftant fimilitude and con. 
fent that the works of nature have with 
one another. But in what manner thefe 
motions are performed ;  whether by the 
motion of the heavenly bodies round the 
Earth, or by the Earth round its own axis, 
or any other way, it matters not much 
how to enquire. 

2. - IT is manifeft that the Earth is fet 
at .fuch a due diftance from the heavenly 
bodies, and the heavenly bodies, at fuch a 
due distance from one another, as not to 
interfere, clafh with, or diforder one ano-
ther; nay, fo great is their distance, fo 
convenient their fituation, that they dev 
not fo much as eclipfe one another, ex-
cept fuch planets as are called £econ. 
dart', 

3 
3. Ir 
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3. IT is farther manifeft alfo, that thole 

vaft bodies are fo far off, as to appear ex-
tremely fmall to our eye, confidering their 
prodigious magnitudes. 

Now for the effeFting of this, or any 
of the other matters, it is neceffary that 
there be a fufficient (pace. And that there 
is fuch, and what that (pace is, we may 
make a judgment of, by confidering par-
ticulars according to the belt obfervations 
we have of there things. 

AND to begin neareft home; the neare l 
of the heavenly bodies, to us is the Moon, 
whole orb is the leaft of any of the cele-
ftial, globes, but yet fhe takes up a (pace 
of near 48o thoufand EngIifh miles in 
breadth (a),to perform her monthly revolu-
tion in. And as for the Earth, if with 
the .moderns we fuppofe it, together with 
its fattellite the Moon, to revolve round the 

(q) The Moon's mean diftance from the .Earth, ac-
cording to Sir Ifaac Newton's .Princip. p. 43o, is 6o  
fernidiameters of the Earth, according to which the dia-
meter of the Moon's orbit is 479905 Englifh Miles. 

Sun 
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Sun; or, which amounts to the fame 
thing, if the Sun revolves round the 
Earth, this Magnus Orbis,as it is ufually 
called, is a (pace of above 540  millions of 
miles 'in circumference (b), or 172  mil- 

lions 

(L) Concerning the dif}ance between the Sun and 
the Earth, there is a great difagreement between the 
former and latter aftronomers, occafioned by the difa-
greement between their obfervations of the Sun's hori-
zontal parallax (which is equal to the Earth's femidia 
meter viewed at the Sun) Tycho, making it 3 minutes, 
Kepler but qne, Bullialdus 2 minutes, 2i feconds, and 
Riccioli but 28 feconds. Confequently the diftances 
arifing from hence are lefs than thofe of the latter 
aftronomcrs. The very ingenious and accurate Monf.- 
de La Hire, in his Tabul. Aftron. thinks the Sun's 
horizontal parallax to be not above 6 feconds, and his 
diftance therefore to be 34377 femidiameters of the 
Lab, or 136952807 Englifh miles. But although 
his obfervations were made fence, yet I (hall make ufe 
of Monf. Caflini's number, being deduced from very 
ingenious and accurate obfervations of the parallax of 
Mars; and agreeing nearly with the determination of 
two great men, Mr. Flamfteed and Mr. Huygens ;  and 
I may add Dr. Halley too, who make it about io or 
12boo diameters of the Earth. That great aftronomer 
(1VIonf. Cafhni I mean) afiigns a number between 
them in his Les Elemens de L'Aftron. § 37. " That 
the Sun's parallax being fuppofed to be 9 " feconds, 

gives 



Chap. iii. Moon's and Earth's Orb. 	1 7 
lions of miles breadth. And if to that 
we add the increment caufed by the fweep 
of the Moon, or the excurfion of her 
orb beyond the magnus orbis, we (hall 
have a (pace yet broader by near 28o thou-
fand miles. But as vaft a (pace as this 
Teems to be, yet it is not fuck as to caufe 
either the Earth or Moon to clash with any 
of the other celeftial globes, as I have faid ; 
tray, fo far from that, that not fo much as 
their fhade approaches any of them. In which 
cafe, what ample orbs muff the three fu-
perior planets have; what a fpace is ne-
cefl'ary for them and their more numerous 
moons to perform their much larger 
courfes in ? And accordingly fuch fpaces 

gives the diftance of the Sun from the Earth 21600 fe-
midiameters of the Earth : which are equal to 86o ~s.i 898. 
Engl ish miles . And imagining; the magnus orbis  to 
be a circle (as it is indeed an ellipfis not much differing 
from a circle) the double of that number is the .length 
of its diameter , viz. 172102795 English miles. 

Thefe numbers are different from thofe I have afiign-
ed'in my Phyfico-Theol. B. I. Ch. 4. note S. from a 
mif}ake at that time.. 

B 	 they,. 
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they, and the reft of the planets are all 
found to have: Saturn an orb of 
1641526386  Englifh -miles diameter; 
Jupiter an orb of 895134000 miles; 
Mars of 262282910 'miles; Venus of 
12 44$7 11 4 miles; and Mercury an orb 
of 66621 oco Englifh miles (a) : all of 
theni (paces fo accurately laid out, and 
diftances fo duly proportioned to their 
revolutions about the Sufi, that abun-
dantly manifeffi infinite wifclom to have 
been concerned in their appointment, as 
I intend to Phew in a proper place. 

BUT now after this account of this fo 
prodigious a (pace as that of our folar fy-
flem is, what is it to the nearly infinite 
expanfum occupied by the refl- of the hea- 

(a) Thefe numbers are deduced from the diffance 
between the Sun and Earth affigned in the preceding 
note, and Sir Ifaac Newton's difiances of the planets 
from the - Sun computed front their periods in his Prin-
cipia, L. iii. Ph2cnom a. and are, as I humbly con-
ceive, much more accurate than other calculations 
that I have met with. 

venly 
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venly bodies! Of which we may have a 
faint adumbration by confidering the dif-
tances, which, with the greater probabi-
lity of obfervation and reafon, are af3igned 
to the fiat flars. In order to the making 
an erimate of which matter, let it be 
fuppofed (which is ufualiy allowed) that 
the fixt flans are fo many Suns ; that they 
are of the fame, or nearly the fame mag-
nitude as our Sun is ; and that the diffe-
rence of their magnitudes arifeth from the 
difference of their diflances; if fo, then it 
will follow, That the fixt filars are each of 
them as much farther from us than the 
Sun, as their apparent diameters are lets 
than that of the Sun (b). And forafinuch 
as few of them appear otherwife than as 
points even through our befl telefcopes, 
therefore how prodi -ioufly farther muff 
they needs be from us than the Sun is, to 

(b) Compare the fagaeious Dr. David Gregory's 
demenftration of this in his Aftron. L. iii. Prop 56, 
6o, and 6z. 

B a 	 caufe 
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taufe their appearance to be fo very much 
lefs than the Sun ? For an example, let 
tts take one of the fixt f cap's fuppofed to 
be neareft to us, as being the brighteft 
and largeft ;  namely Syrius. Now this;  by 
accurate obfervations (a), hath been found 
to be in appearance 27664 times fefs than 
the Sun; and confequently, by the fore ,-
-going rule, it is fo many times farther off 
than the Sun is, which will amount to 
above two millions of millions of Fnglifh 
miles. And if fo, what -an immenfurable 
fpace is the firmament; wherein a great 
number of Bars lefier and leffer, and con-
fequently (according to the foregoing fup-
pofition) farther and farther off, are teen 
with our _naked eye, and many more 
difeovered with our glaffes, -and (till many 
more and more with better glaffes (b) ;  and 

in 
(a) See Mr. Huygens in Cofmotheor. P. 1 37• 
($) In viewing the planets with my longer glaffes,, 

efp cialiy the planets of a weaker light, it often falls 
out that divers of the fiat flans, and fome of therm very 
ftnall, prefent themfOve.s at the fame time within 

tl~e 
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in all probability many others that efcape 
the reach of our utmoft art to defcry : 
which may confequently be as far diftant 
from thofe we fee, as thole are from us. 

the glafs, notwithftanding its area is not fufficient to 
contain both Jupiter, and his moft diftant fatellites. By 
which means it is fometimes difficult to diftinguifh be-
tween thole fixt Bars, and the fatellites of the planets. 
Thus I have fometimes been ready to fancy that I faw 
one or more fatellites near Mars, until by future obfer-
vations I perceived they were only fome of the telef-
copic fixed ftars lying in the way of Mars. So about 
Saturn, I have often difcerned the likenefs of many fa-
tellites, but I am not fure I ever faw above three. 
From whence it is manifeft, that in all parts of the 
Heavens, there are many Itars which prefent themfelves 
to our eye through our 1png glafes, that are otherwife 
invifible to us. 

B 3 	CHAP. 
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C H A P. IV. 
Pragical DeduHions front, and Reflexions 

upon, the Magnitude of the Heavens. 

AV I N G fet forth the prodigious 
magnitude . of the heavenly (pace, 

and of the bodies therein contained, be-
fore -we proceed farther, let us paufe a 
little to confider what influence thefe 
things ought to have upon us. 

AND, in fhort, who can behold the re- 
gions above, and confider the things. 
therein contained, and at the fame time 
not own them to, declare the glory of God 2 
who can view that 'immenfurable firma- 
ment in which thofe bodies are, and not 
acknowledge his handy-work ? We ad- 
mire, as juflly we may, the vafl bulk of 
this our own globe ; but when we con- 
fider how much it is furpaffed by moff of 
the heavenly bodies, what a point it de- 
generates into, and how very little more 

eVI~_n 
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even it, and what we call its great orb to-
gether alfo, are, when feen from the Hea-
vens, this gives us a juft and noble idea 
of the infinite Creator's works, filch as is 
worthy of God, and fuch as may make us 
flight, not overvalue t~is little heap on 
which we dwell, -and caufe our thoughts 
and defires to foar among the heavenly 
glories.. But for an application of thefe 
confiderations, let us hear Seneca's reflec-
tions upon the matter (a), wha on this 
account recommends 'virtue, not purely 

becaufe it is a noble thing in its own 
nature, and a great bleffing to be free 
from evil, but alfo becaufe it enlargeth 
the mind, and prepares it for the know-
ledge of heavenly things, and makes it fit 
to affociate with God (b).--- Then, faith 
he, the _ mind bath the confummate 
and full good of our human Rate, when 
having conquered all evil, it fbars aloft, 
and wandering among the (tars above, it 

(a) Nat. Quxft. L. i. Praefat. 
(b) ~,ui in confortium DEI veniat. 

B 4 	 is 



24 	Seneca's R2 fiegions. 	Book 1. 

is able to deride the firately ftriaures of 
the wealthy, and all their riches.----Nei-
ther, faith he, can it contemn the 
porches and roofs fhining with ivory, the 
clipped groves, and the pleafant f}reams 
conveyed to their houfes, until it hath 
wandered throughout the world, and from 
above looking down upon this little globe, 
covered in a great meafure by the fea, 
and, where not fo, flovenly, and either 
burnt up in one part, or frozen in the 
other, it then faith to itfelf, is this that 
little point that is divided among fo many 
Nations by fire and fwold ? 0 how ridi-
culous are the bounds of mortals, when 
this river divides this nation, that moun-
tain boundeth another, and that defart 
another? For as for this world, faith he, 
it is a point in which ye Sail, in which 
Ye war, in which ye difpofe of kingdoms. 
But above, are vafl (paces into the pof- 
fefi;on whereof the mind is admitted, on 
condition it hath brought but little of the 
body along with it, that it h.ath cleanfed 

itfelf 
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itfelf from every filthy thing, and being 
difengaged from the world, hash made itfelf 
illuorious, by being expeditious and light, 
and content with little things. When 
fuch a mind, faith he, hath touched thole 
celeoial regions, it is then nourifhed and 
grows ; and, as if delivered from its bonds, 
it returns to its original (late. And this 
argument it hath of its divinity, that it de-
lights in divine matters, and is converfant 
with them, not as things orange, but its 
own. There it fecurely beholds the riling 
and fetting oars, their different courfes, 
&c. There this curious fpectator dif-
cuffes every thing, and fearches out every 
thing. And indeed what should it do but 
pry into thofe matters, fence he knows they 
belong to himfelf. Then he contemns the 
narrow bounds of his habitation in this 
world. --And here at laft he learns what 
he hath long enquired after : there he be-
gins to know God (a)." 

(a) Illic incipit D E UM neffe, 
BOOK 
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T H E 

GREAT NUMBER 

OF THE 

HEAVENLY BODIES. 

CHAP. I. 

-4 General View of the Numbers of the 
Heavenly Bodies. 

A V I N G in the preceding Book 
given a demonftration of God, 

from the magnitude of the heavenly bo- 
dies, I (hall do the fame in this from 
their number; a number fo great, that 
we cannot view and confider them with- 
out aftonifhment. Were there no more of 

them 
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them than the Sun and the planets (both 
primary and fecondary) fuppofed to move 
about him, there would be a number fuf-
ficient to manifeff an Almighty and wife 
Creator. But when we view the Heavens, 
and fee ourfelves furrounded with fo pro-
digious a number of illuftrious bodies, of 
various magnitudes ; when we go to other 
parts of this our globe, from the northern, 
f6ppofe, to the fouthern pole, and there 
difcover a great multitude of other fti ars 
that were never feen in our hemifphere ; 
when we , perceive the Heavens thick 
befet with them in every place ;  and 
when (as I already hinteu), we view the 
Heavens with our glafies, and difcover 
many more than our naked eye could 
reach ; and when we again view them 
with better and better inftruments, and 
(till difcover more and more of thofe 
harry globes ; when particularly we Purvey 
what they call the milky-way, and fee the 
prodigious number, I may almoff fay cluf- 

ters 
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ters of mars, that fill that region of the Hea-
vens, and caufe that remarkable whitenefs 
there: I fay, when we fee fuch prodigious 
numbers 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 contain ; as we cannot but be Bruck 
with amazement at fuch a multitude of 
God's glorious works, fo we cannot but 
own the great Creator in them; and we 
are worfe than men, if we do not give him 
his due praifes. 

.s 

CHAP. 
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CHAP. 'I1. 

That the Fixt Stars are Suns eneomprred 
with Syflems d, f Planets. 

L T H O V G H the number of the 
erratiek and fixt heavenly bodies 

we fee, are fufficient to fet forth the exif-
tenee, and praifes of their great Creator s, 
yet there is one thing more that I cannot 
eaf ly pafs over (though it hath only .high 
probabilities for it) becaufe it gives us a 
far more noble and agreeable idea of the 
creation, than the world was ever, that 
we know of, acquainted with before ; and 
that is, That the belt and molt learned 
nnodern aftronomers do generally fuppofe 
the great multitude of fixt (tars we fee, or 
imagine to be in the- unYverfe, to be fo 
many Suns, and each of them encom-
paif'ed with a fyftem of planets like our 

AND 
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AND that the iixt ftars are Suns, or of 
much the fame nature as our Sun, there 
is great reafon to conclude, 

z. BECAUSE they are bodies no lefs 
immenfe (as I have Paid) than the Sun, 
but only diminifhed, in appearance, by 
their prodigious diftances from us. 

2. B E c A U SE they Thine by their own 
native light, not by any borrowed from 
the Sun. For fo great are their diftances 
from the Sun, and from us alto, that it 
is not pofiible their light fhould be received 
from the Sun, and refle6ted to us, as that 
of the Moon and other planets is. And 
withal, fo brifk and vivid is their light, 
and fo very fmall their apparent diameters, 
when diveffed of their glaring rays, and 
made to have their true appearance thro' 
our telefcopes, that no queftion is to be 
made, but that they Thine by their own 
innate light, as our Sun doth. 

AND if the fixt flars are fo many Suns, 
certainly they minif}cr to fome grand ufes 

in 
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in the univerfe, far above what hath 
ufually been attributed unto them. And 
what more probable ufes, than to perform 
the office of fo many Suns ? that is, to 
enlighten and warm as many fyffems of 
planets ; after the manner our Sun doth 
the erraticks encompafling it. And that 
this is the ufe and office of the fixt .mars, 
is probable, 

r. BECAUSE this is a far more proba- 
ble and fuitable ufe for fo many Suns, fo 
many glorious bodies, than to fay they 
were made only to enlighten and influence 
our lefl'er, and I may fay our inferior 
globe ; which another Moon __or two, or 
one or two of thofe very Suns fet nearer 
to us, would have better done, than all 
the whole train of heavenly bodies now 
doth. But inftead of this,- many of them, 
nay, perhaps the greateff number of them, 
are at fuch immenfe diftances (as fhall be 
(hewn under the next head) that they are 
out of the reach of our naked eye. In 

which 



32 	 Planets about 	Book II. 
which caafe,, what ufe is it likely fuch great 
numbers of fuch immenfe, unfeen, far 
dif{ant bodies can be to our world, when. 
there are fo many already of divers mag-
nitudes of thofe that fall under view, that 
(befides other much greater ufes they may 
ferv+e in the univerfe) do minifler to our 
help and -comfort here upon Earth in fup-
plying the abfence of the Sun and Moon 
by night ? 

z. FROM the parity, and conflant uni-
formity -obfervable in -ail God's works, we 
have great reafon to conclude that every 
fixt ftar hash a fyftem of planets, as well 
as the Sun. For it is certain -that the Sun 
is a fixt ftar to the fixt mars, as they are 
to the Sun. And in this cafe, if (as the 
juftly renowned Mr. Chriilian Huygens 
argues) -(a) II we fhould -imagine ourfelves 
to be placed fomewhere in the heavenly 
regions, as far from the `Sun as from the 
fixt flars, we fhould there perceive no dif- 

(a) Cofmotheoros., p. 133- 
ference 
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Terence between the one or the other: For 
it would be very unlikely that we fhould 
fee any of the Solar planets, either by rea- 
fon of the diminifhing of their light, or 
becaufe their orbs would fink into the fame 
lucid point with that of the Sun. Being 
then fo placed, we fhould imagine all thefe 
fftars [both Sun and fixt ftars] to be much 
of the fame nature and kind; and from a 
view of any one of them nearer to us than 
the reft, we fhould make our judgment 
of the ►n all. And now being, faith he, 
by the favour of God, admitted fo near 
one of them, namely the Sun, as to 
fee fix lefier globes .revolving round about 
him, and other fecon dart' ones revolving 
round force of theme why ought we not 
to have the fame judgment of the reft of 
thole Suns, as of this, and think it alto-
gether probable that this is not the only 
ftar of all the number that is encompafl'ed 
with fuch a train, or in any refpeua ex-
cels the reft ? neither alfo that this ftar 
alone revolves round its own axis, but ra- 

G 	 ther 
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ther that all the reff have fomewhat of the 
fame kind alfo." And fo that learned 
perfon goes on in the further purfuit of 
Iiis ingenious argurnent. 

;. BESIDES thofe f1rong probabilities, 
we have this farther to recommend thofe 
imaginations to us, that this account of 
the univerfe is far more magnificent, 
worthy of, and becoming the infinite 
Creator, than any other of the narrower 
fchcrnes. For here we have the works 
of the creation, not confined to the more 
fcanty limits of the orb, or arch of the 
fiat ftars, or even the larger (pace of the 
prilln-IM mobile, which the ancients fancied 
were the utmoft bounds of the univerfe, 
but they are extended to a far larger, as 
well. as more probable, even an indefinite 
('pace: as was fet forth in the firfl: Book. 
Alfo in this.pro ,. e& of the creation, as 
the-Earth is difcarded from being the cen- 
ter of the univerfe, fo neither do we make 
the ufes and offices of all the glorious bo- 
dies of the univerfe, to center therein, 

nay, 
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nay, in man alone, according to the old 
vulgar opinion, that Ic all things were 
made for mate (a)." But in this our 
fchetne we have a far more extenfive, 
grand, and noble view of God's works : a 
far greater number of them : not thofe 
alone that former ages faw, but multi-
tudes of others that the telefcop e hath 
difcovered fence; and all thefe far more 
orderly placed throughout the Heavens, 
and at more due and agreeable dif-
tances, and made to ferve to much more 
noble and proper ends : for here we have 
not one fyffiem of Sun and planets alone, 
and one only habitable globe, but myriads 
of fyffems, and more of habitable worlds 
(l), 'and force even in our own folar fy-
f}em, as well as thole of the fixt Bars. 
And confequently if in the Sun and its 
planets, altho' viewed only Here upon the 
Earth at a great diflance, we find enough 

(a) See Phyfico-Theol. B. ii. c. 6. 
(L) See the ,preface, p. ¢5. 

C 2 	 t® 
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to entertain our eye, to captivate our un-
derftanding, to excite our admiration and 
praifes of the infinite Creator and Contri-
ver of them ; what an augmentation of 
thofe glories fhall we find in great multi-
tudes of them ! in all thofe fyftems of the 
fixt Bars throughout the univerfe, that I 
have fpoken of, and (hall have occafion to-
mention again in the next Chapter ! 

CHAP. III. 

Of New Stars. 

E S I D E S the planets of our Solar 
fyftcm, and the wonderful number of 

fiat Bars, there arc fome others, which 
are called New Stars, which fometimes ap-
pear and difappear in divers _parts of the 
Heavens, and will deferve a place here. 

SOME of thofe new stars have been taken 
notice of as early as Hipparchus's time, 

cc  who 
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CC who feeing fuch a new ftar, and doubt-
ing whether it often happened, and whe-
ther the Bars we take to be fixt were fo 
or no;   he therefore (as Pliny tells us) 
(a) cc fet upon numbering the Bars for 
pofterity; a - difficult tafk," he faith, 1,  even 
for a God s and by proper inffruments he 
marfhalled them in fuch order, that their 
places and magnitudes might be known: 
by which means it might be eafily found, 
not only whether they decayed and perifh-
ed, or were again renewed ; but alto whe-
ther any of them changed their places or 
had any motion, as alfo whether they in-
creafed or decreafed." Thus Pliny. 

SINCE which time many other fuch 
new (tars have been taken notice of by 
others. To pafs by the new Bars in Ha-
drian's, Valentinian's, Honorius's, and 
Otto's times, I fhall name only fuch as 
have been more lately taken notice of by 
tnen of good judgment in thefe matters ; 

(a) Nat. Hift. L. 2. c. 26. 
C 3 	 fuch 
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fuck were thofe new fears obferved by 
Tycho Brache, David Fabricius, Janfon, 
Bayer, Kepler, Marius, Byrgius, Holwarda, 
Hevelius, Montanari, Bullialdus, Caffini, 
our Mr. Flamfi.eed, and fome others (a) ; 
to which may be added a new ftar 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 
1+1Ir. Kirch (b) in 1687 and 168.8, and per- 

(a) For a catalogue of xhefe and other new flays, the 
conflellations in which they appeared, and other 
natters relating to them, I (hall refer to Riccioli's 
Almagcfl. Lib. b. Sc('-!- . 2. Cap. i. I~ evelii Prodom. in 
his defcrii tion of the comet in 1665, P• 433• the Ap-
pendix to Mercator's Aflron. and Mr. Lowthorp's 
A bridg. vol. I. p. 247- 

(G) In the A,lifccllanea Berelinenfia, P. 210, AJr. 
Kirch fiith, hc, for force time, fought this filar in vain, 
but at lafc on 6  of Aug. 1687, he found it with the 
help of an S foot tube, but very fmall and that it 
grew bigger and bigger, fo as en U. 23, to be Peen 
with the naked eye, until having arrived to its greatefl: 
magnitude, it again became lefs and lefs, and at ]aft in-. 
vifible even in a telefcope. By frequent o'ofervations, 
he difcovered its motion to be very regular, and its 
period to be 4cr days. 

haps 
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haps by Bayer long before, as alfo Leve-
lius and others. 

OF there new Fars, there is reafon to 
imagine there may be many, by reafon 
they are not confined to any one part of 
the Leavens, but appear and difappear in 
divers conftellations, and divers parts of 
thofe conftellations, as in Cafliopeia, the 
Swan, the Great Bear, Andromeda, Erida-
nus, the Whale, the Ship, and divers other 
parts of the Heavens. 

WHAT 01-iefe new fars are, is hard to 
determine. Meteors they cannot be, be-
caufe they are of a long continuance, and 
much too far off, for bodies that emit fo 
little light as meteors do, to be feen by us. 
And as for other opinions about them, they 
are too many, and too frivolous (force of 
them to be named) (a), except one or two 
of the moft probable. Among which, one 
is of fore perfoa,s that think they may be 

(a) If the reader bath a mind to fee a variety of 
thefe opinions, he may find them largely enough hand-
led in Iticeioli's Almageft. ubi fupra, c. .1 7  . 

C 	 fuch 
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fuck {tars as have one fide darker than 
the other, as one of Saturn's fatellites is 
fuppofed to have, and fo appear only 
when the bright fide is turned towards 
us, and difappear as the darker takes place. 
Some think they maybe fixt (tars that ex-
pire in light and vapours (a), and are 
again rekindled, and recruited by the ac-
cefs of comets. Others take them to be 
comets theinfelves. But if I may be ad-
mitted to fpeak what was formerly my 
own Opinion, I rather took them to be 
erraticks of fome kind or other, and that 
for thefe reafons : 

i. FROM  fome of them, as I thought, 
feeming to change their places, and ap-
pearing fometimes farther off, and fome-
Yimes nearer unto other ftars : as I have 
Paid in the Preface, p. 4 1  . 

z. FROM that increafe and decreafe of 
their light and magnitudes which is con- 

(a) This is what Sir Ifaac Newton furmifes in his 
:Princip. L,. iii. Prop. 4z. 

ftantly 
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ftantly obferved in them, they being at 
firff obfcure, and hardly difcernable, but 
by degrees growing brighter and brighter, 
till fome of them equal the light of Venus ; 
and others the light of the fixt Bars, of 
the firft, fecond, and third magnitudes : 
and then again as gradually grow lefs and 
lefs, till they utterly difappear. 

3. FROM their periodical motion and re-
turn 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 periods under certain determi-
nations ; but yet in fome of Hevelius's and 
Caffini's obfervations, it hath been difco-
vered that fome of the fame ftars have re-
turned, as particularly that in the Whale's 
Neck, and that which now appears in the 
Swan's Neck, which as I j uft before (p. 3 8.) 
faid, hath a period of 444 z  days, accord-
iiig to Mr. Kirch's obfervations. 

THESE were my reafons for fufpeEting 
thofe new fl:ars t_ o be erraticks, rather than 

fixt 
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fixt ftars either recruited, or having dark 
and light fides. 

BUT the grand difficulty is, what kind 
of erraticks they are, whether wandering 
Suns or planets (like ours) of other fy-
ftems ? That they fhould be wandering 
Suns, is fomewhat odd to affect : and of 
vvhat ufe they should be, is hard to ima= 
gine, fence there is nothing of this kind 
in the univerfe, that we know of, that may 
affiff our imagination. 

AND as to the latter opinion, I confefs 
1 have been much inclined to fafpea that 
they might be planets revolving round 
fuch Suns, as caft a much fiercer and more 
vigorous light than the Sun doth : and 
that thefe their planets might be more 
dente than ours, and have furfaces more 
I trongly ref'eEling light, and perhaps be 
much larger too. But notwithftanding that 
planetary refle&-ed light may be font to 
very great diftances by thefe means, yet 
without extravagant fuppofitions of this 

4 	 nature, 
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nature, it may be doubted whether it would 
reach us, fo far off as the fixt fears are. 
And befides this , another doubt is, that 
although there are divers !tars near thofe 
new fears , of greater magnitudes than any 
of thofe new (tars are, (which I have had 
the fortune to fee ) ; yet I can fcarce think 
them big enough, to conclude them to 
be the Suns about which thole new (tars 
(if planets ) move. And therefore being 
uncertain what to determine in fo intri-
cate a matter , I Iliall leave it to future 
better observations (which the late lon - 
dark weather bath hindered me in the 
profeeution of) which I hope may afford 
us fo good light, as may lead us into a 
much greater knowledge of thofe rare 
phvenomena. 

BUT whatever thofe new fears are, they 
are a farther demonfcration of God's 
power and glory: and that there are ma-
ny more of the grand works of the Crea-
-~don, than what our eyes behold at all, or 

_. ___ 	
that 
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that we have only now and then a glimpfe 
of. But if they are planets of other fy-
ffems, Tome of thofe erraticks revolving 
round fome of the fixt ffars, then do they 
lay open a Hill more glorious fcene of 
God's work, and give us fuch a reprefen-
tation of the ffate of the univexfe, that the 
world never dreampt of before, and that 
even angels themfelves may be amazed at 
the fight of. 

BOOK 



B O ® K III. 

THE DUE 

S I T U A T I O N 
O F T H E 

HEAVENLY BODIES. 

C H A P. .I. 

Of the due, as well as great Dunce of the 
Heavenly Bodies. 

H AV E before taken notice of the 
immenfe diflance of the heavenly bo- 

dies, that it is fuch as makes thofe vast 
bodies the fixt gars (no lefs in all proba- 
bility, as I faid, than the Sun itfelf) to de- 
generate into fo many points, yea to of 
cape our eye,; nay more than this, that 
it caufeth even our own great orb which 

our 
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our Earth defcribes about the Sun, to 
fink into almoff a point, or at leaff a cir-
cle of but few feconds diameter. I (hall 
therefore fay no more on that matter. 
But that which I (hall (peak of in this 
Book, is the due proportion of the dif-
tance of the heavenly bodies ; that they 
are, not fet" at random, like, a work of 
chance, but placed regularly and in due 
order, according to the beff methods of 
proportion and contrivance. Which will 
be manifefL from the following Chapters, 
which will Phew that the diflance is fuch, 
that none of the globes interfere with one 
another : but, inf$ead of that, are in due 
and the molt nice, 'commodious propor-
tion. 

CHAP. 



Chap. ii. 	( 47 ) 

C~IAP. II. 
qat none of the Globes of the Univerfe in- 

terfere. 

AD the univerfe been the work of 
chance, or any thing but of a wife 

architeEt, there would have been a great 
many blunders and inconveniences in the 
fituation of filch a prodigious number of 
immenfe globes, as the univerfe doth con-
tain. Some would have been too near, 
Tome too far off,  fome would have met 
with, knocked and {topped one the other, 
and force would have fo interfered as to 
have incommoded the other, fome way or 
other. But inftead of this, every globe 
throughout the whole creation is, as far 
as it is poffible for us to obferve, fet at 
fuch a due diftance, as not only to avoid 
all violent concourfes, but alfo fo as not 
to `eclipfe or fhade one the other, wherever 
it may be prejudicial, or indeed not ufeful 

and 
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and convenient, or fo as to hinder one 
another's kindly influences, or to prejudice 
one another by noxious ones. This is 
very manifefl in our own fyfiem of the 
Sun ; and becaufe we fee it not otherwife, 
we may conclude it to be fo in all; tines 

lets vve fhould. make fome exception for 
what is fufpeEled (and indeed only fuf 
pec`led) of comets, which,- in their ap- 
proaches towards the Earth, are imagined 
to caufe difeafes, famines, and other filch 
like judgrnents of God. But this is. 
only furmife, and what befals the world 
at other tirnes , without the vifible ap-= 
proach of any comet. But however, fup- 
pofng, that as comets move in orbs very 
different from thofe of the other heavenly 
bodies, fo their effeEts and influences may 

be as different ; yet this may be, and no 
doubt is (becaufe it may be proved) with 
the concurrence and by the appointment of 
the Divine Providence; who, as a gover- 
nor of the world, might make fuck nox- 

ious 
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ions globes to execute his juffice, by af. 
frighting and chaffifing finful men at 
their approaches to the Earth, and not 
only fo, but (as fome have imagined) to 
be the place of their habitation and tor-
ment after death. But fuppofing it to be 
fo, yet herein is a kind Providence mani-
fefted, that their returns to the Earth are 
but feldom (a), and their Bays fhort, and 
that they take up many years in pafhng 
the reft of their orbs. 

(a) There having of late been great expeLqations 
among fome, of a comet appearing this year 1718, it 
may gratify their curiofity to take notice, in this 
place, of three comets, whofe periods, we imagine, are 
difcovered, by the great fagacity and application of our 
modern aftronomers. The revolution of the firft of the 
three, is fuppofed to be performed in 75 years, and to 
have been the fame comet that appeared in the year 
1681. The fecond is fuppofed to be the comet that 
was feen in the year 166r, and to revolve round in 
129 years And the third is imagined to be that comet 
which appeared in 168o and 1681, whofe period is 
575 years. And according to Mr. Whifton's determi ~ 

nations, the firft of thefe three comets will again ap-
pear in the year 1758, the fecond in 1 789, and the third 

:and ]aft not till about the year 2255• 

b 	AN D 
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AND now whether we confider the due 
fituation of the greateft part of the hea-
venly bodies, whereby neither they, nor 
their influences do interfere ; or the more 
unufual pofition and motion of comets, 
(till it appears that a wife and careful ar-
chite6t was the contriver and orderer of 
of it all: efpecially if we join what fol-
lows in the next chapter. 

C H A P. I1I. 

Of the rice Prolortions of the Di fiances of 
the Heavenly Bodes. 

S it is one great- demonftration of 
the ingenuity and skill of an ar- 

chite6t to give due proportions to his 
work ; fo we _find this to be abundantly 
manifeft in all the bodies of the univerfe 
that fall under our cognizance: among 
which we may difcern a curious order, and 

that 



Chap. iii. the Heavmly Bodies. 	51 

that due and nice proportions are ftriEtly 
obferved in their fituation. 

How the fiat ffars are fituated in re- 
fpea to one another, is impofiible for us 
to determine at fuck prodigious diffances 
as they are from us ; but they look to us, 
who can have no regular profpe6t of their 
pofitions, as if placed without any order 
like as we fhould judge of an army of or-
derly, well difciplined foldiers, at a dif-
tance, which would appear to us in a con-
fufed manner, until we came near and 
had a regular profpeft of them, which we 
fhould then find to ftand well in rank and 
Ale. So doubtlefs, if we could have an 
advantageous profpe6t of the fixt oars, we 
fhould find them very commodioufly, and 
well fet in the firmament in regard of one 
another. And this we have great reafon 
to conclude from the rules of parity, from 
that conftant harmony, and fimilitude ob-
fervable among all the works of the crea-
tion, which fall under our Cognizance 

D2 	 par- 
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particularly this is evident in this region 
of the univerfe, to which we belong, and 
which we have a better profpeEL of, and 
can furvey with our inftruments, I mean 
the fyftem of the Sun. In this we find 
every body placed in good order, and at 
due diftance, according even to the niceft 
rules of proportion. 

FOR the eviffion of this matter, let us 
(according to the molt received and ratio-
nal hypothefis) fuppofe the Sun placed in 
the center, to influence all his planets with 
light and heat. Then follow the feveral 
planets, furrounding him, not one here, 
and another there, at all adventures, in a 
rude manner, like a work of chance, but 
at due diftances from the Sun ;  at proper 
diftances from one another ; and in filch 
well adjufted proportion of their velocities 
and gravities, as makes the fquares of 
their revolutions in proportion to the cubes 
of their diftances. And this is what is 
difcernible in the whole folar fyftem, not 

only 
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only in the primary planets that revolve 
around the Sun, but in the fecondary pla- 
nets alfo that revolve round them. 
Thus it manifeftly is in the five Moons 
that accompany Saturn, and the four 
accompanying Jupiter. And a moft fa- 
gacious contrivance this is, manifefting 
the prefence and conduEt of the Crea- 
tor, in thus chuffing this proportion I 
fpeak of, rather than any other. For 
fhould the power of gravity (for in, 
fiance ) have been fo conftituted, as to 
decreafe in the proportion of the cubes 
4inftead of the fquares) of the diftances 
reciprocally ; although it might be pof-
fible to adjuft a velocity, and I inay 
add, a direffion too, fo as to make bo-
bies defcribe perfe ~a circles, yet the leaft 
excefs or defe& of velocity, or the leaft 
obliquity of the direction, would make 
them defcribe fpiral curves, either afcend- 
i:ng in infinition, or elfe defcending to the 
,center. And fLippofing the orbs (in 

D 3 	which 
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which thofe bodies move, and which are 
fuppofed, as I faid, to , be made in pro-
portion of the cubes to be perfeEtly circu-
lar, the l'eaft adventitious force, even but 
of an atom, abating or increafing the ve-
locity, or changing the direftion, would 
bring on the aforefaid inconveniences. 
And if the great Creator and contriver 
of the univerfe bath thus wifely modelled, 
and cautioufly methodized this part, this 
fyftem of it where we live, and behold 
the thing, no great doubt can be made 
but that he bath done the fame in the 
other fyftems thereof alfo ; that every 
fyftein is fet at a due diftance from one 
the other, and every body in each fyftem 
at its due diftance alfo from their Sun, or 
fixt ftar. 

AND now who can refle6t upon thefe 
things, and not perceive and admire the 
hand that a&eth in them, the contrivance 
and power of an infinite xvorkman ! 
F,Qr where ,Ye have filch manifeft 

ftroke s 
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flrokes of wife order, counfel, and ma-
nagement, of the obfervance of mathe-
matical proportions, can we conclude there 
was any thing lefs than reafon, judgment, 
and mathematical skill in the cafe? or 
that this could be effe6led by any other 
power, but that of an intelligent Being; 
who had wifdom and power fufficient for 
filch a work : according to the reafoning 
of the Stoic in Cicero, who pleads thus (a 
CC  If thou fhouldeff fee a large and fair 
lioufe, thou couldefic not be brought to 
imagine that houfe was built by the mice 
and weefles )  although thou fhouldef} not 
fee the rnafler thereof: fo (faith he) 
wouldeff thou not think thyfelf very plain-
ly to play the fool, if thou fhouldeff ima-
gine fo orderly a frame of the world, fo 
great a variety and beauty of heavenly 
things, fo prodigious a quantity and mag-
nitude of fea and land to be thy houfe, 
fhy workmanfhip, and not that of the 

(a) Cic, de,Nat. Deor. L. H. c. 6. 

D 4 	immortal 
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immortal gods !" And fo when we fee 
fuch good order, finch due proportions 
in this region of the univerfe, and have 
good reafon to conclude the fame may be 
throughout the whole, can we, without 
great violence, to reafon, imagine this 
to be any other than the work of God? 

BO OX 
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H E AVE N S. 

CHAP. I, 

That the hare Motion of the Heavens and 
Earth are a D.emonflration of a God. 

N treating concerning the motion of 
the heavenly bodies, it will be necef- 

fary to take in that of the Earth too, it 
being not eafy to fpeak of one without the 
other. And here there are two things 
thai are manifeft demonftrations of the 
prefence and management of God, namely; 

that 
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that fuch bodies fhould move at all, and 
that their motion is fo regular. 

z . THAT all thofe vaffi globes of the 
univerfe should have a motion, muff of 
neceffity be from fome Being. that had 
power enougli to put them in motion. 
For as Laaantius well argues (a), Ic There 
is indeed a power in the mars, (and the 
like may be faid of the reft of the globes) 
of performing their motions ; but that is 
the power of God, who made and governs 
all things, not of the flars themfelves that 
are moved." For it is impoffible for fuch 
lifelefs, dull, unwieldy bodies to move 
theinfelves ; but what motion they have, 
they muff receive from fomething able to 
move them. 

Now this fome will fay may be effeaed 
by the vortices furrounding the Sun, the 
Earth, or other primary mover (b) ; or 

(a) La6lant. Divin. Inftit. 1. ii. c. 5. 
(b) This was Des C;ams's notion, and of others 

long before .hire.. 

from 
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From a vectorial power, or emanations of 
the Sun (a), or other the like primary mo-
vers carrying about and pufhing on fuch -
bodies as move about them. But allowing 
that it is poffible it might be fo, yet flill 
we muff: recur to fome firft mover, fome 
primary agent, who was able to fet that 
principal mover into motion: and then 
the cafe amounts t• 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 power of God. 
For in our Polar fyftem, for inflance, if 
it fhould be thought that the fix primary 
planets revolving round the Sun, received 
their motion from his revolution round 
his own axis; yet 11 let us think (as 
Plato argues) (b), how it is poffible for 
fo prodigious a mafs to be carried round 
for fo long a time, by any natural caufe? 
For which reafon (faith he) I affiert God 

(a) This was Kepler's kheine. 
(b) Plato in Epinom. 

to% 
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to be the caufe, and that it is impoffible 
it fhould be otherwife," Thus Plato, 
whofe argument is undoubtedly good, 
fince, as Ariftotle argues (a), "I Every thing 
that is moved, muff of neceffity be moved 
by Tome other thing; and that thing muff 
be moved by fomething that is moved ei-
ther by another, or not by another thing. 
If it be moved by that which is moved by 
another, we muff of neceflity, faith he, 
come to fome prime mover, that is not 
moved by another. For it is impoffible 
that what moveth, and is moved by ano-
ther, (hall proceed in infinitum." 

Arr n now therefore, if in our folar fyftem, 
we fhould imagine the Moon to be wheeled 
about our Earth, by the motion and veao-
rical power of the Earth ; and the Moons 
about Saturn and Jupiter by the motion 
and ve.Etorial power of thofe planets; and 
all the primary planets to be turned round 
about the Sun by the power of the Sun, 
yet at laff we muff find out a mover of the 

(e) Ariftot. Phyfic. L. viii, c. 5 
Sun 
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Sun itfelf, and thofe other primaries : a 
caufe of fufficient power to wheel about 
thofe prodigious maff'es, of fuch vaft bulks, 
as have before been affigned to them, and 
which, befides their own weight, are, ac-
cording to their former hypothefes, clog-
ged and encumbered with the Avis hzerti6e 

of all thofe planets whether primary or 
fecondary, or both, which they drive 
round. And if this was the cafe, what. 
power can be found fufficient for this 
work, but that of the fame infinite hand 
that at firft gave them being ? 

AND fo for all the reft of the moving 
bodies of the univerfe, fuch as comets, 
the new furs before fpoken of (a), and the 
flow motion of the firmament, or fixt 
Bars in 2592o (b) years. This latter I 

fhall 
(p) Book It. ch. 3. 
(b) Ptolemy made this motion to be one degree in 

soo years. But others fence mare it to be more. Mr. 
Street, in his Caroline Tables, makes it r gr. 2o': 

Hevelius r gr. 24. 46". 5o"': but Mr. Flamfteed 
agrees Riccioli's number to come neareft the truth, 

viz. 
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fhell fay no more of, becaufe it may not 
arife from any . motion of the firmament. 
itfelf, but from fome other caufe (a). But 
for comets, what power but that of the 
Almighty could give them fuck prodigious 
projeElions as their trajeElories or orbs are 
found to have ? orbs that run into fuck 
amazingly long ellipfes as approach to 
parabolas, that 'tis wonderful how their 
proje6tile force should carry them to fuck 
immenfe diftances, and their gravity at 
the fame time bring them back, and in-
comparably retain them in their orbs. 

AN ID fo for the new firars, which I 
have faid are fo many fignals of planetary 
fyftems difperfed here and there all over 

viz. z gr. 23 20". in xoo years, or 50". in a year. 
According to which rate the motion (called the Plato-
nic year) is accomplished in 25920 years. 

(a) Sir Ifaac Newton demonstrates how this may 
arife from the fphaeroidaI figure of the Earth. Princip. 
L iii. Prop. 2x. & 1. i. Prop. 66. Corot. 20. See the 
matter alto more eafily demonstrated in Dr. Gr6gory's 
Astr6n. 1. i. Prop. 64. 

the 
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the univerfe, _ they are all of them fo ma-
ny manifeflations and. demonstrations of 
an infinite Being that hath imparted mo-
tion unto them : and they are. a f gn alfo 
that there are other globes, .befides the Sun 
and its planets, which are moving bodies, 
even that all the globes in the univerfe are 
fuch, and confequently fo many proofs 
of an Almighty firs£ mover. 

Txus the bare motions of the Earth, 
and of the Heavens, are fo many argu-
ments of a Divine Power therein concern-
ed. But we (hall moreover find an in-
finitely . wife, as well as Almighty Power 
herein tranfafting, by what follows in the 
next chapter. 

C H A P. 



( 64 ) 	Book Igo 

CI4AP. 114 

The great Regularity of the .Motions of 
every Globe: 

AV I N G in the preceding chapter 
(hewn that the giving motion to 

fuch immenfe, lifelefs globes, is the world 
of. God, we fhall find much greater demon- 
ftrations thereof, if we confider that thofe 
motions are not at random, in inconve- 
nient lines and orbs, but fuch, as fliew 
wife defign and counfel. I fhall here 
fpecify but two examples, becaufe i fhall 
have occafion to fay more of this matter 
hereafter. One is, That all the planets 
fhould (when their motions were impreff 
upon them) have their dire ions or ten- 
dencies given, not in lines tending from 
the center to the circumference, or very 
obliquely, but perpendicularly to the 
radii. The other is, That the motions 

and 
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and orbits of the planets fhould not in-
terfere with one ,  another, but tend one 
and the fame way, from Weft to ;Eaff, 
And lie in planes but, little inclined to one 
another, or when inclined, that it fhould 
be very beneficially fo, as I (hall hereafter 
Phew. Thefe and many other inflances, 
and in a word, that every planet fhould 
have as many, and various motions, and 
thofe as regularly, and well-contrived and 
ordered, as the world and its inhabitants 
have occafion for, what could all this be 
but the work of a wife and kind, as well 
as omnipotent Creator, and orderer of the 
world's affairs? a work which is as plain 
a fignal of God, as that of a clock, or other 
machine is of man. Thus Tully's Stoic 
(a) argues our prefent cafe from the 
shepherd at A(ftium, when from the top 
of an hill he happened firff to fee - a fhip 
failing in the fea. He was for a while in 
great amazement and furprife to fee fuck 

(a) Dc Nat. Deor.1. ii. c. 35• 
E 	a moving 
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a moving inanimate body, and could not 
imagine of what a nature it was poffible 
it fhould be, until he perceived, by fome 
tokens, that it was made and managed by 
man. I c So, faith he, the philofophers ought 
to have done, if haply they had any doubts 
at the firft view of the world ; afterwards 
when they should behold its determined 
and equal motions, and all things managed 
by eflabliilied order, and with immutable 
conflancy ; they ought then to underfland 
that there is not only forne inhabiter in 
this heavenly, this divine houfe, but alfo 
forne ruler and moderator, and in a man-
ner, archite& of fo great a work, fo able 
a performance." This conclufion is fo 
natural, fo cogent, that any thing but 
flupid prejudiced blockheads (as . thofe 
philofophers were) would have naturally 
and eafily made it. 11  But now, faith the 
Stoic (a), they Teem to me not fo much 
as to have any fufpicion of the wonderful- 

(a) Ibid. c. 36. 

nets 
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refs of the things of the Heavens or .  the 
Earth." And great reafon the Stoic had 
for his furmife. For fo manifefl a de-
monffration of a Deity are the motions of 
the Heavens and Earth, that if men do 
not fee them, it is a fign of great ftupi-
dity; and if they will not fee and be con-' 
winced by them, it is as plain a fign of 
their prejudice and perverfenefs ;  as will 
farther appear by confidering what an 
incomparable provifion is made for the 
world's good, by the particular motions 
which are given to the Earth and Hea-
vens, namely,, the diurnal and periodical 
motions: 

P, __ 	CHAP,, 
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C -H A P. III. 

Of the Diurnal Motion of all the feveral 
Globes. 

S to the diurnal motion, there is 
great probability that our Earth, 

and all the heavenly bodies have a rotation 
round their feveral axes ; not all perform-
ed indeed in the fame (pace, or length of 
time, but fome in longer, fome in fhorter, 
times ; each time making what we call a 
day in thofe feveral globes, equivalent, al-
though not equal, to the circumvolution. 
of our Earth in 24. hours. 

Txis diurnal rotation is vifible in many 
of the heavenly globes, and - highly pro-
bable in our own. In the Sun it is very 
manifeff from the equable motion of its 
fpots, which fometimes appear on its difk., 
and have been obferved formerly by Ga- 

lilXa 
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lilxo (a), Scheiner (b), Tarde (c), Mala- 
pertius, Hevelius (d), and our countryman 
Mr.. Gafcoigne, and Mr. Crabtree (e) ; 

E 3, 	 and 
(n) Galilmo tells us in the III. Dialogue of his Sy-

f1em. Mund. that he w?.s the firft that difcovered fpots 
on the Sun, in theyear 16io, which he fhewed the next 
year to divers great perfons in Rome. That Scheiner 
fent him two letters byVelferus, under the feigned name 
of Apelles, to defire his opinion of them ; that he con-
cluded them to be alterable, contrary to the received 
opinion >thzn, of the Heavens inalterability ; that they 
were contiguous.to the Sun, and that their path over 
the Sun, fometimes in a curve, fometimes a flrait line, 
argue the annual motion of the Earth about the Sun, 
and not of the SLin about the Earth ; with more to the 
fame purpofe, which may be feen in the fagacious au-
thor in his zft and 3d Dialogues. 

(b) Vid. Scheiner's Rofa Urfi.na. 
(c) Vid. Tarde's Aff ra $orbonia, who took them to 

be (mall liars interpofinn themfelves between the Sun 
and us. bf the fame opinion alto was Malapertius, 
who gave them the name of Sydera Auftriaca. 

(d) See Hevelius's opinion of them at large in his 
Selenography, ch. 5. and in the Appendix. 

(e) In their letters, now in my hands, there is an in-
genious controverfy between thofe two great men, Mr. 
Gafcoigne, the inventor of the micrometer, and Mr. 
Crabtree, concerning the Solar fpots that appeared about 
the year i 640,which Mr. Gafcoigne imagined to be great 
,numbers of (mall planets revolving round Lhe Sun, at 

a fmall 
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and fence them by Mr. Boyle, Dr. Hook, 
Dr. Halley, Mr. Flamfleed, and others in 
England, and by Meffieurs Caffini, Picart, 
and others abroad- (a), and of late by my-
felf and others too. Thefe (pots have ma-
nifeflly a motion, and the fame motion 
too, as that of a globc moving round up-
on its poles: for we may perceive then 
to be perpetually shifting their places from 
the eaftern to the weflern limb of the 
Sun ; and in thus doing, their daily Rages 
and motion exactly correfpond to the mo-
tion of a globe ; that is, thofe gages are 
fhorter, and the motion of the fpots feem-
ingly flower towards the Sun's limb, but 
near the center of the difk, larger and 
fwirter ; and all in exaEt proportion to a, 

a (mall diftance from him. Mr. Crabtree's anfwer and 
opinion may be feen in his letter, which is published 
with my own obfervations about the Solar (pots from 

1703 to 1711, in the Philof. Tranf. No. 330. 
(a) The obfervations of thofe great men (which are 

difperfed about in the Ph. Tranf.) may be feen at one 
view in Mr. Lowthorp's Abridgment, vol. 1. P. 274. 

double 
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double line of fines, or a line of fines on 
each femidiameter of the dick. 

AND farther yet, thefe Solar fpots, as 
they manifeftly demonftrate the Sun to be 
a moving globe, turning round once in 
fomewhat above as days, fo they manifeft 
themfelves to be fomething adhering un-
to, or nigh the Sun's globous body, by 
means of the different appearance they 
have in the different parts and pofitions 
of the fun ; as in the middle of the difk, 
if they are round, towards the limb they 
become more and more oval or long, j uft 
as fuch a like fpot on a common globe 
would appear when it is turned fo as to 
be viewed by us fideways, or going out of 
fight. 

AND laftly, another thing obfervable in 
and from thefe fpots is, that they defcribe 
various paths or lines over the Sun, fome-
times (trait, fometimes curved towards one 
pole of the Sun, fometimes towards the 
other, exactly correfponding to the dife- 

E 4 	 rent 
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rent pofitions of the Earth in refpeEt of 
the Sun throughout all parts of the year. 

THus in that vaft xnafs, the Sun, we 
have mgnifeflly fuch a diurnal motion as 
I fpake of, or circumvolution round its 
axis; a motion conflant and regular, and 
doubtlefs of as great ufe to force office or 
other, in force part or other of the uni-
verfe, as the motions of the Earth, are to 
the inhabitants thereof. and a motion 
therefore this is, demonflrating the. con-
currence of the Almighty. 

NEITHER is it the Sun alone that un-
dergoes a diurnal rotation, but moff, if 
not all the erraticks about him. Saturn 
indeed-is at fo great a diftance from us, 
that we have not been able to perceive 
whether or no he bath fuch a rotation ; 
but as the other planets have it, and there 
is full as much occafion for it in Saturn 
as in them, fo there is no great doubt to 
be made; but that he bath fuch a like 
diurnal motion, accommodated as well to 

his 
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his (late, as it is in the Earth and the reft 
of the planets. 

So Jupiter is difcovered to-have mani-
feflly a motion round upon its axis from 
Eaft to Weil, in the fpace of gli. 56', as 
Monf. Caffini (a) by many repeated obfer-
vations in the year Y665, and other fol-
lowing years, firff found from the fpots 
obfervable on it; of which there are two 
kinds, which I myfelf have often feen as 
well as others before me; a fhort account 
of which (although it be a digreffion) may 
not be unacceptable to many readers. One 
hind of thole Jovial (pots is only the fha-
dow cafe upon the planet by the fatellites 
intercepting the light of the. Sun, when 
they are interpofed between the Sun and 
Jupiter-: the other are fuch as are really 
in the body of that planet, after the man-
ner of thole we fee in the Moon, but not 
permanent as they are. And by the mo- 

(a) See his obfervations in the Memoirs de Mathem.
x de Phyfique for Jan. 1692. 

tion . 
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tion of thefe latter fpots, 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 fpots move fwifter, and in lar-
ger Rages towards the middle, than to-
wards the limb of Jupiter's difk. Alfo 
fuch fpots as are round about the middle, 
appear long or, oval towards the limb, or 
edge of the difk ; as was before obferved 
of the Sun's fpots. 

As to Mars and Venus, they are both 
difcovered to have (pots, or parts lighter 
and darker, as well as Jupiter, and to have 
a motion alfo as he hath. Of thofe fpots 
in Mars, Dr. Hook had divers views in 
the year 1665, which he hath given us. 
figures of (a) : and from thence concluded 
that ' planet had a motion, altho' he could 
not determine in what time it was per-
formed. But Mr. Huygens exprefly faith (b) 

(a) See Philof. 'Ti ranf. No. I i, i¢. 
(b) Cofmotheor. P. 24. 

It 
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it is performed in the fpaee of 24 h. 40% 

But for the motion of Venus, Monf. Caf-
fini could perceive the fpots to change 
their place, and that the planet had a mo-
tion, although he could not make out 
what it was (a). 

Txvs are the primary planets difcover-
ed to have a diurnal rotation, or fome-
what very like it at leaft, all except Sa-
turn, as I faid, and 1VMercurv., 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 reff ; only we cannot 
perceive it' in Mercury, by reafon of its 
proximity to the Sun, and that its elon-
gations are never fo great, nor fo long, as 
to enable us to have any good and fuffili--
cient views of him with our telefcopes. 

AND as for our own globe, it is very 
vifible, that either that moves round in 

°(a) Mr. Cafrini's obfervations difperfed in the Phil. 
Tranf. may be feen at one view in Mr. Lowthorp's 
Abridg. vol. L p. 383, 4  425• 

24 
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24 hours, or that the Sun and all the 
Heavens move round it in the fame time. 
And which of thefe two is the moft 
agreeable to the ufual courfe and methods 
of nature, which performs all its works in 
the molt compendious facile way, let every 
one judge. And is it not far the molt 
compendious, ready, and eafy way, that 
the terraqueous globe fhould wheel about 
in 24  hours, than that fo Many vaft' bodies 
of the Heavens fhould be turned about it 
in that time ? Is it not as pofrible, .yea as 
probable, that our leffer globe fhould be 
fo turned about, as thofe more maffy globes 
of the Sun, Saturn, and Jupiter, are about 
their axes ? But I fhall not enter into a 
detail of the arguments for the Earth's 
motion, and the objetions made againff 
it, becaufe I have done it in the prelimi-
nary difcourfe. 

THus having taken a profpe6l of the 
diurnal motions of the great globes of the 
univerfe, that fall beft under the cog- 

nizance 
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nizance of our inftruments, and found 
that many, and probably all of them, have 
a rotation round in a determinate time ; if 
to this we add the convenience and prodi-
gious ufe of this motion to the feveral re-
fpeffive globes, we (hall find that a 'n in-
finitely wife and kind, as well as omni-
potent Being, was the orderer thereof. 
For were thofe globes always to Band Rill, 
efpecially the erraticks that owe their light 
and heat to the Sun, in this cafe, one half 
of them would be dazzled and_ parched 
with everlafting day, whilft the other 
would be involved in everlafting night 
and darknefs. And what the confe- 
quences would be, we may beft judge 
.from what would befal our own globe, 
without the kindly alterations of day and 
night ; and that is, that it, at leafl a great 
part of it, would fcarce be habitable, it 
would neither agree to the Bate of man, 
or any other animals ; nor to that of ve- 
getables, or indeed any other creature. For 

one 
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one half of the globe would be burning 
up, at leaff too much drying, and ex-
hauffed with the beams of the Sun, whilff 
the other would be immerged in, and 
deadened with too long night. And in 
fuch a cafe, how could the great works of 
nature, fo ferviceable to the world, be 
performed? How, for infiance, could the 
vapours be raifed to fupply • the Earth 
with cooling clouds and fertile showers? 
How could the winds be excited to fan the 
atmofphere with their pleafant and health-
ful gales? How could the tides be pro-
duced, which by their conffant agitations 
keep the waters fweet and clean, and pre-
vent their poifoning the world ? 

AND as the courfe and functions of 
nature, would be thus affeEled, fo would 
the slate of the creation be no lefs. For 
how could thole 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 
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and influences of the night ? How could 
men and all other animals difpatch their 
bufinefs, gather their food, and perform 
all the various labours and offices of the 
day, and then recruit and repofe them-
felves with-  reft, sleep, and due perfpira-
tion, and whatever elfe may be owing to 
the falutiferous influences of the night, and 
abfence of the Sun? 

TH sE and ten thoufand as great in- 
conveniencies as thefe, would be the cer-
tain events of the want of this diurnal 
motion of our globe. And as the reft of 
the globes have their fhares in the like mo-
tion, fo we may very reafonably imagin 
that it is no lefs ufeful and beneficial to 
them than it is to us, and that the incon-
veniencies of the want of it would be as 
great. 

CHAP, 
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CHAP. IV. 

Of the Annual or Periodical Motion of the 
Prilnary Planets. 

ESIDES the motion treated of in the 
preceding chapter, there is another, 

which is as clear a manifeflation of the 
great Creator as that, namely the periodi-
cal or annual, which is vifible in fome of 
the great globes, and probable in many 
others. Among the fixt ftars it is highly. 
probable fomething of this nature is : as 
appears from thofe new oars which I have 
before taken notice of, which, as I have 
faid, fometimes become vifible to us, in 
one part of their orbits, and again difap-
pear in other parts of them. But thefe 
fyftems being out of the reach of our beft 
glafi'es, I (hall pats them by, efpecially be- 
caufe in our own Solar fy;tem we have 

abund 
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abundantly enough to entertain us in this 
demonftration o£. G.Od. 

FOR it is very ~ifible, without the help 
of the telefc6pe, that every planet of the 
Solar fyftem hath this periodick motion, I 
am fpeaking of. For it is manifetl, that 
either the Surf and the planets move about 
the Earth, the one in the (pace of a year, 
an4 the retl in other times ; or that the 
l,arth and the other planets move about 
the Sun in fuck times. But let us (as I 
have all along done) fuppofe the latter, 
that the Sun is fixt in the center, without 
any other but its diurnal rotation in 2  4 
days: in this cafe we fhall have the feveral 
primary planets revolving round the Sun 
in an excellent and due order, by the ex-
ae-tetl rules of fuch a noble ftruclure, fuch 
-An admirable oeconomy, and that is in 
times (as I faid) in fquare proportion to 
the cubes of their diftances. So that we 
fee Mercury to perform its period in near 

- 3 8 days : Venus (the next in order to the 
F 	 Sun) 
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Sun) its period in fomewhat above 224 

days : then the Earth, with its companion 
the Moon, in 365 4  days: then Mars in 
about 687-days : next him Jupiter in about 
4333 days: and laftly, Saturn in fome-
m hat above 10759 days. 

To this fo ffri& an order of the periods 
of thofe planets, we may add the confide-
ration of the different paths of their pe-
riodical and diurnal motion : that they 
lie not in a very different plane, as quite 
acrofs, or the like ; nor exa6ily in the 
fame plane, but a little crofiing one ano-
ther; the diurnal courfe lying in, or pa-
-rallel to the Equator; but the other in the 
broad path of the Zodiack, at an inclina-
tion of 23 a  degrees. 

AND a glorious contrivance this is for 
the good of our globe, and doubtlefs no 
lets for all the reft that fympathize in the 
like motion. For was the Earth's perio- 
dick motion to be always in the fame plane 
xvith that of the diurnal, we might indeed. 

be 



Chap. iv. in different Plands: 	93 

be fometimes riearer tio, and fornetimes far-
ther frorii the Sun i but at the fame time mil's 
of thole kindly increafes of day and night, to 
gether with fuck ufeful direftions of the 
Sun-beams, which the advances of the Earth 
W one or other of the poles caufe (a) 

F z 	 which 

(a) There are ftivo catifes of the great difference be- 
tween the winter and fummer, heat and cold. One is 
the shorter or longer continuance of the Sun above the 
horizon : in fummer long, which increafes the heat, 
as much as it lengthens the day : in winter fhort, which 
diminifhes the heat, as it fhortens the day; and aug.- 
ments the cold ;  as it lengthens the night. The other 
caufe is the oblique or perpendicular direc`fion of the 
Sun's rays, the oblique being weaker than the perpen= 
dicular ; as is evident from Galilaco's experiment, in 
his Syftema Mundi Dial. i. by holding a paper turned 
up at right angles, or a book half open, over againfl: an 
illuminated white wall; where it may be obferved that 
the fide oppofite to the wall, which the rays strike per- 
pendicularly, is far more light and white than the other 
fide, on which the rays fall obliquely. The fame it is 
in the incidence of the Sun's rays on any plane ;  name- 
ly, the rays are fo much ftronger, and the plane the 
more warmed and enlightened, as the rays are more or 
lefs perpendicular ; and that on two accounts : t. Be- 
caafe the perpendicular rays ftrike with _ greater force 

than 
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which two things are the real caufes of our 
feafons of fummer and winter, fpring and 

autumn,, 
than the oblique. -. As in Fig. .4, the rays .R R' ftrikr, 
the plane .4P, more,foreibly than the plane.0 B. 'The 
affion or force of which percuil'ion is (like that of all 
other impulfes) as the fine--of- the angle of incidence. 
So the fore_ e of the rays R R upon the oblique plane 
OB, is as the fine only of R O B, whereas their force 
upon 14P is as the whole fine of -90 degrees, or angle 
ROP. 2. Another reafon is, That_a greater number 
or quantity of rays fall within the compafs or area of 
any plane in a perpendicular than oblique direction. 
This will be manifeft from the bare• infpe&ion- of Fig. 

. Where it may be obferved_.thav all. the rays-between 
R R and O p -  fall on the plane d P; but only about 
one half of them would fall upon an oblique plane of 
the fame length, if it was O b : or (which is the fame 
thing) near as many rays would fall off O'b, turned _up 
to O b, as fall upon it'. Alfo• it may be obferved far- 
ther; that as the. line O B is longer , than Op;  fo are 
the (paces between the rays larger in O B than Op '- and 
coafequently fewer rays fall on O Bfor its length, than 
on Op -for its length, or the rays are denier, or more 
compact in Op than O B. And when they are fo,-they 
are fo much the ftronger, as is evident from the cone&- 
in  and condenfing the Sun's rays by a burning-glafs. 

What the particular,_power of the Sun's rays is in all 
direEtions, quantities, and impulfes, falls under mathe- 
matical calculation ; but I need not trouble the reader 
with it, but (hall refer to the ingenious Dr. Wolfius 

(mathe- 
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autumn, and not our being nearer unto, 
6r .  farther from the Sur". For thofe be-
nefits (we %at `leaft that inhabit towards -the 
northern pole) have at the'coritrary fea-
fon, when we have roof+ need of them, 
viz. the Sun's proximity, in winter; its 
greater d 

 . 

ift ance - from us in fummer ; as' is 
manifeff from the ' increment of its appa-
rent diameter in winter to 32%' 2 ',' 47", . and 
the decrement thereof iri .  fummer to* 3 I ', 

40,,  (a) ~ 

F 3 	 AND 

(mathematical profefror of Hall) his Elementa Aero-
metrix. And as for- he proportional degree of the Sun's 
heat in all latitudes, and its altitudes, our molt -acute 
Savilian profefror, Dr. Halley,hath given us a neat and 
clear metliod' for computing it in Philof. TranfaEt. 

NO - ' 2 03-' 
(a) GMonfieur de la Hire, in his Tabu]! Aftro.n. makes 

the Sun's femidiametefs to be Dec. 30- -16'. 22", and 
June 30, 1 5 49'x• But Mr. Flamfteed in his Lunar 
Tables added to Mr. Horrox's Pofthumous Works, 
makes the greateft to be 16'. 23", the leaft 15% 50' 
and the French academift 16`. 23", and 15% 50"-  V. 
Recueil d'Obferv. Les Elemens d'Aftron. p. 22. 

Befides the alteration of the Sun's apparent diameter, 
its fwifter motion in winter about the folftice by about 

a .15th 
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AND now for a conclufion of this 
chapter concerning the periodic motions 
of the primary planets, we may take up 
the argument of Hi4go de S. Vic-tore (a), 

who commandeth the Sun to defcend 
through the winter figrs ? And who again 
czufeth him to afcend through the fummer 
figns ? Who leads him from Eaft to Weft 
And who again brings him back from the 
Weft to Eaft ? All thefe things are very 
wonderful, but to God alone pofiible." 

a i5th part, is an argument of its being then nearer 
the Earth. From whence it comes to pafs, that from 
the vernal to the autumnal aequinox, there are about 
eight days-more than from the autumnal to the vernal. 

(a) Buis folem per hyberna defcendere ftgna pracipit ? 
' uis rurfirrn per ce.  liva frgna afcendere facit ? Vuis eum 

ab oriente in occidentem ducit ? Zuis iterum ab occidente in 
arientem revehit ? H-'c cune7a Punt mirabilia, fed foli Deo 
PoPilia. Didafcal. 1. vii. c. 8. 

PHAP. 
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CHAP. V. 

Of. the Periodical Motion of the Secondary 
Planets. 

AVIN G confidered the periods of 
the primary planets, let us next caft 

our eye upon thofe of the fecondaries. 
And among thefe we fhall find the fame 
compleat order and harmony as among 
the lafl. Thus Saturn's five Moons, and 
Jupiter's four, and our own about the 
Earth, have each of them their d-etermi-
nate times ; force longer, fai-ae fhorter in-
tervals of time, in the fame due propor-
tion, as I fpake of among the primaries. 

BESIDES which, there is another thing 
very confiderable in this periodical mo-
tion of thofe fecondary planets, and that 
is, that it is mixed with a kind of cochle-
ous direffion towards one or other pole 
of the primary planet ; by which mcans 
every fatellite, by gentle degrees, makes its 
.1rifits towards each pole of its primary. 

F 4 	 This 
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This is well known among the Circumjo-
vials for `i-ifiatice, that f  th y all have a 
flow"and`°g`ra~lual 'fci ~vst ~~ike ~ progress, firms 
towards one, then' back again towards the 
other pole of Jupiter ; -and that -each fatellite 
bath its declination-greater and-greater, at-
cording as it. is farther or farther from Ju-
piter's body Accordingly-the declination of 
each Circum jovial,-  affigned by the diligent 
and fagacious' Caffini -  "(a) , after r z years 
6 bervations, ar - e theee. The'-greateffi de-
Oination'of the ,firft, or neareff, exceeds 
not a. third part of Jupiter's'femidiameter 
that of the fecotid furpaff'eth but a little of 
a- quarter of its diameter : that of the third 
a little 'exceeds three quarters of the - dia-
meter;"and that- of the fourth, or outer-
moft, goes beyond Jupiter's . - poles by a 
third,  part of the femidiameter. All which 
mutations, he faith, are performed in the 
fpace of - twelve years. Thus' the famous 

Les 2itblei"des Sahel. dg` iter, 
~ . in the French acadernift's' large coile6}ion. 

Caflini. 

4 
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Caffini. But JAiave myfelf - obferved -a. 
:greater vagation , in , the , third - fatellite.; 
-that it ,advanced near-to, if not, even. with 
-the very-limb - or s  pale of Jupiter, and that 
• its Ray- in J.-ijpiter's , shadow, , or the . dura-
tion of its eclipfe at that time, . was, lefs 
than is-tommonly •affigned unto,  it, . as it is 
reafonable, to imagine it •fhould be, ,becaufe 
•the4atellite ; had only ~ the , outfide, - of . - the 
cdne -of Jupiter-'s - fhadow; and confequent-
ly a •lefier, part -the"r-eof -to , pafs through at 
t13at time. 

As-to%-the- -end and--ufe of , this fo .obfer- 
trable a -tendency -in -:the •fecondaries to- 
wards each ;  pole -of :their_ primaries, we 
:rnay. guefs at dt from what, bath. been- .faid 
of the like tendency of the, ,  primaries to- 
wards the Sun, on which our.feafons..do 
depend. -So -thofe - fecondaries moving in 
like-manner to - each -pole ;  , effeEt fome of 
the-grand works - of the'Divine-Providence 
from -pble to.. pole, illuminate all- parts of 
their refpeffive. globes, contract the length 

of 
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of their nights (as (hall be (hewn in a pro-
per place) move their waters, and excite 
their tides, and perform other fuch great 
works of nature as, with good reafon, we 
attribute to the influx of our Moon here 
in our own globe. 

AND can fuch well-contrived, fuch ufe= 
ful motions, that the world could not fub-
fift without, that nature could not do its 
grand works without, can tbefe be other 
than the fiat of an infinitely indulgent, as 
well as wife Creator ! Could this con-
fonancy be fo univerfal, among all the 
globes that fall within our view?, Could 
t'hcir periods and diflances be in the fame 
due proportion all the univerfe over, their 
motions all fo alike, had they not had the 
fame contriver and maker! But I shall 
clofe this argument with the refieffion of 
the moff ingenious Mr. Molyneux (a), 
who, (peaking of the fefquiplicate propor-
tion of both the primary and fecondary 

(a) Diopt. Nov. Par. H. c. 6. fea. 12. 

planets, 
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planets,. thus concludes : " And. from 
hence may we juftly fall into the deepeff 
admiration, that one and the fame law of 
motion fhould be obferved iq bodies fo 
Vaffly diftant from each other, and which 
Teem to have no dependence or corref-
pondence with each other. This doth 
molt evidently demonftrate that they 
were all at firft put into motion by one 
and the fame unerring hand, even the in-
finite power and wifdom of God, who 
hath fixed this order among them all, and 
hath eftablifhed a law which they cannot 
tranfgrefs. Chance or .dull matter could 
never produce filch an harmonious regu-
larity in the motion of bodies fo vaftly 
,diftant : This plainly fhews - a defign and 
intention in the firft mover. And with 
fubmiifion to the reverend and learned 
divines, I am apt to think that one argu-
ment drawn from the order, beauty, and 
4efign of things, is more forcible againft 
atheifm, than multitudes of notional 

proofs, 
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,proofs,&c." Thus 1, r. Molyneux. But 
we , fha11 find farther evidences of this fu_

.,preme mat~a ement in thefe„ matterw .from 
,what . fog4ows in the ,next .c4gpter. 

4 - H A > >P'. V1. 
The Cos ancy alzd Regularity of . all the M ~ 

tions of the Earth and Heavens, 

HAT the Earth and Heavens move 
1` at all, but efpccially that they have 

fuch particular and beneficial motions, ap-
pears, from the preceding chapters, to be 
the work of God. Anc3 the concurrence 
of the fame infinite hand is as manifeft in 

:-the perpetuity, conftancy, and regularity 
of thole motions. For without this Al-
mighty guide and manager, how is it 
poffible that all thofe vaft and unwieldy 
maifes should continue their beneficial mo-
tions throughout all ages ? _ Should per-
form their ufeful Rages without any the 

ledit 
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leaif iritiermi'ion; interruption; of diforder 
that we know of? *  Mat motion; what" 
contrivance, what piece of clock-work, was -  
there ever under the whole Heavens, 
that ever came up to f6ch a: perfdAion; 
and that hid not fome Aop§ or fome de-
viations, and many imperfeftioins ? I iut 
yet none was ever fo ftupid as to cmicIV& 
Aicli a machine (iliough never fo impef= 
feEt) was made by any oflier than fome 
rational being; fome artiA that had lkill 
enough for fuels a work. As he ih Cicero 
(a) argues from his friend Pofidonius's 
piece 'of watch-work, that fliewed the mom 
tions of the Suri, floors, and five erraticks 
that if it had be' i carried ai'dong the Scy-
thians or Britons, Zzdi in ills ba -Ai rie 
flubit ~t, quii2 ea fpbdrk ft pErfeaa ratione 
with more to the fame purpofe : no man 
even in that -state of barbarity would make 
any doubt, whether it was the workman .  

(a) De Nat. Dear. 1. ii. e. 34. 

11iip 
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-fhip of reafon or no (a). And is there 
lefs reafon to imagine thofe motions Y 
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 Stoic's argu-
ment, can it be thought that ArchimedeE 
was able to do more in imitating the mo-
tions of the Heavens (in his fphere) than 
nature in effeffing them ? 

AND now to refleEt upon the wliole, 
and fo conclude what hath been faid con-
cerning thefe feveral motions ; we may all 
along perceive in them fuch manifeft fig-
nals of a Divine hand, . that they all feem, 
as it were, to confpire in the demonftra-
tion of their infinite Creator and Orderer. 
For befides what, in all probability, is in 
other parts of the univerfe, we have a 
whole fyf'tem of our own, manifeflly pro- 

(a) See the place cited at large in my Phyfico-• 
Theology, p. 2'. 

claiming 
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claiming the. workmanfhip of its maker. 
For we have not thefe vaft and unwieldy 
maff'es of the Sun, and its planets, dropt 
here and there at random, and moving 
about the great expanfum, in uncertain 
paths, and at fortuitous rates and mea.. 
lures, but in the compleateft manner, and 
according to the ftrit~eft rules of order 
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 ; to perform the great 
works of nature in them; to comfort and 
cherifh every thing refiding on them, by 
thofe ufeful changes of day and night, 
and the feveral feafons of the year. 

THESE things are fo evident to the rea-
fon of all men, that Tully might well 
make his Stoic to alledge this as one of 
his principal arguments for the proof of a 
Deity (a) : C°  The fourth caufe, faith he,, 
and that even the chief, is the equality 

f a) De Nat. Deor .1. H. c. 5. 
of 
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of the ~inotion,, and the . revolution, of the 
I4:eavens•; the ditin&ion, utility;  beauty, 
and order- of' the ' Swn, . boon; and( all. the 
Rars : the bare view alone of which things 
is fuffi-cient to demonArate them to be, no 
works of chance . As if any one (hould 
cone into an houfe, the Gymnaf um, or 
Forum ; when he should fee the, order, 
rnaRver, and management of every thing, 
he could never judge thefe things to be 
done without an efficient, but muff imagine 
there was Tome being.prefiding over them, 
and whofe orders they obeyed. So touch 
more in fo great motions, fuck vicihitudes, 
and the orders of fo many anal great 
things; a man _cannot but conclude, that 
fuck -great ads of nature are .governed by 
fame mind, force .intelligent :being. 

AND ' fo again afterwards :(Chap. 2 s ) 
when, -among ather.things, he :had been 
i'pealkin-g of the motions-of the planets, he 
thus -ar-gues, I I I cannot poffibly.underftand, 
faith he, how all .this .conftancy :can be 

among 
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among the flars ; this fo great agreement 
of times through all eternity, among fuch 
various courfes (how this can be) without 
fome mind, reafon, and counfel. And a 
little after this, (peaking of the fixt (tars; 
he faith, 1 1 But the perennial, and perpe-
tual eourfes of thofe .€tars, together with 
their admirable and incredible conftancy, 
declare 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 it, he 
thinks could difcern nothing." And then 
lie thus concludes, 1 1 In the Heavens then, 
there is neither any chance, nor any teme-
rity, nor error, or vanity: but, on the con-
trary, there is all order, truth or exaft-
nefs, reafon and conftancy. And fuch 
things as are void of thefe are counterfeit, 
falfe, and full of error.---He therefore 
that thinks the admirable coeleftial order, 
and incredible conftancy, on which the 
confervation and good of all things de-
pend, to be void of a mind, he himfelf 

G 	 deferveg 
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deferves to be accounted devoid of a mind." 
Thus with great force and reafon, Tully's 
Stoic rightly infers the prefence and con-
currence of a Divine Being and Power 
from the motions of the Heavens: only 
not being aware who that Being was, he 
erroneously imagines the heavenly bodies 
themfelves to have divinity, and puts 
them therefore into -the number of the 
gods ; which error is excellently refiited 
by Lactantius, in his Inftit. Divin. 1: ii. 
C. 5.  &c. 

B 0 0 K 



B O O K V. 

OF THE  

F I G 	R E 
Of the feveral 

GLOBES Of theUNI VERSE. 

CHAP. I. 
I'he Confonancy of all the Globes in their 

Sphericdl Figured 

A V I N G in the preceding Book 
manifefted the motions of the 

tarth and Heavens to be the contrivance 
and work of God, I (hall enquire in this, 
wr,e-ther their figure be of the fariie kind, 
Wifely fuited to the motions, and; in a 
word, to the whole Rate and convenience 

G a 	 of 
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of the feveral globes, fo as to manifefl it- 
felf to be the work of God. 

Now as to the figure ; it is obfervable 
in the firff place, that there•is a great con-
f°ent therein, among all the globes that fall 
under our view, and that is, that they are 
all fphwrical, or nearly fo, namely, fphae-
roidal (a). Thus all the fixt ffars, fo far 
as we are able to behold them, either with 
our naked eye, or our glaffes. Thus the 
Sun, and thus all its planets, and thus 
the fecondaries, or Moons accompanying 
Saturn, Jupiter, and our Earth. And 
although Venus, Mercury, and our Moon 
Have phafes, and appear fometimes fal-
cated, fometimes gibbous, and fometimes 
more or lefs round, and even Mars too, 
in its quadratures, becomes gibbofe : yet 
at furh times as thefe planets fhew their 
full phafes, they are found to be fphTri-
eal, and only lofe this figure by virtue of 
their pofition to the Sun, to whom they 

(a) See Pbyfco-Theol, B. H, ch. z. Note a. 
owe 
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,owe their light. And this fpha;ricity, or 
rotundity,, is manifeft in our Moon; yea, 
and in Venus (a) too: in whofe gteateft 
falcations the dark part of their globes 
may be perceived, exhibiting themfelves 
under the appearance of a dull and rufty 
colour. 

AND as this fphscrical figure holds in 
every of the globes at a diftance from us, 
fo we may reafonably 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 ihadow 
in its eclipfes of the Moon ; from the dif 

(a) What I have here affirmed of the fecondary light 
of Venus, I have been called to an account for, by an 
ingenious aftronomer of my acquaintance. But I par-
ticularly remember, that as -I was viewing Venus fome 
years ago, with a good 34 foot glafs, when fhe was in 
her perigee, and much horned, that I could fee the 
darkened part of her globe, as we do that of the Moon 
foon after her change. And imagining that in the laft 
total eclipfe of the Sun, the fame might be difcerned, I 
defired a very curious obferver that was with me, and 
looked through an excellent glafs, to take notice of 
it, who affirmed that he faw it very plainly. 

G 3 	 covert' 
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covery of new conflellations in the Hea-
vens, as we change our hemifphere, and 
snake approaches towards either pole ; 
from the furface of the fea, which ap-
pears to be of this figure, by our gradually 
difcerning far diftant obje6ts, mountains, 
towers, fails of (hips, &c, the parts of 
which are more and more feen, as we ap-

proach nearer and nearer to them : with 
other arguments to the fame purpofe, 
which I need not enumerate in a cafe 
now generally owned to be true. 

C H A P. IL 

Of the Inequalities, or Hills and hales ob-
. fervable in the Earth and Moon. 

AV I N G in the preceding chapter, 
demonf}rated the feveral globes of 

the univerfe to be fphxrical, it is not to be 
underftood that thefe globes are ftri&ly 
fo, but an allowance is perhaps to be made 

31 	 for 
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for the difference between their equatorial 
,and polar diameters, before fpoken of; 
but efpecially for thole little and inconfi-
derable excrefcences of the hills, very 
manifeftly difcernible in the Moon (a), as 

Q 4 	 well 

(a) Every one that bath viewed the Moon with but 
an ordinary glafs, efpecially when fhe is not round, 
may eafily perceive confiderable unevenneffes ; that fome 
parts are manifeftly higher, and others lower. About the 
quarters, divers bright golden fpots may be feen in the 
shaded part, at fome diftance from the enlightened part ; 
and thefe may be perceived to grow larger and brighter, 
as the fhady part turns more and more towards the 
Sun ; till at laft you may fee all the intermediate val-
leys between thofe fpots, and the other enlightened 
.parts. Alfo in divers parts of the Moon, .efpecially 
fuch as border.on the shaded part, there maybe obferv-
ed to be certain holes or pits, black, dark, or 4iady, 
when the parts encompaifing them are illuftrious and 
bright. And this darknefs, as if under fome moun-
tain, lies always on the fide next the Sun, and gra-
dually goes off, as the hole, pit, or valley turns more an4 
more towards the Sun, till at ]aft the whole valley is 
enlightened, and looks like a deprefl'ed. ground in the 
body of the Moon. All which things are manifeft fig-
nals that the Moon's furface is not even and fmooth, 
but like that of the Earth, full of hills and valleys. 

Which opinion, althQugh now Well-grounded on 
ocular 



104- 	The Hills and Valleys Book V. 

well as in our oven globe; which I call 
little and inconfiderable, efpecially thofe 
in the Earth, becaufe they are fo in pro-
portion to the Earth's diameter -  ; as will 
appear by co".ning to particulars. The 
diameter of the terraq .ueous globe I have 
hewn in my Phyfico-Theology (a) to be 

about 7935  Englifh miles, and in this 
book to be (b) 7967 miles : but that of 

ocular derrioinftration, was as old or older than Plu:- 
tarch's days, who in his book de Facie in orbe Ltinx, 
at the beginning, cites it as Clearchus's opinion ;  
Eixova5 iO-OzIPIxaa5 € ocel 'r 0c a j'~wTa 7s 5 1AEyaT'n5 baTcz,i7a -^- 

i. e. That what is called the face of the Moon are the 
images and appearances of a .great fea in the Moon. 
And about the middle of that tra6t, TO' K' ¢a='JAEVov 
,r8 1 7fPD W 1 . 'e. As to that face which appears 
in the Moon: as our Earth bath certain large bays; 
fo We conceive the Moon is overfpread with large hol-
lows and ruptures; containing water, cfr a 'thick dark 
air into which the Sun-beams are not able to enter, 
and fo no 'refle&ion is made by them. 

As to other ifiatters in which the Earth and Moon 
feem to agree, as in fea, and great collcaions of waters, 
an atmofphere, &c. I (hall pafs them by here as impro, 
per for this place. 

(a) Book ii. Ch. 2. Note. 
(b) Book i. ~Ch. 2. Note a. 	

the 
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the hills is no more than a few miles. 
Snowdon in Caernarvonfhire (the higheft 
mountain in all our ifland) is but 1;47 
yards (a) ; the Alps themfelves but about 
two Englifh miles (h) : nay, the very 
pike of Tenariffe, one of the higheft ridges 
throughout the globe (unlefs we except 

(a) In the journal of the late ingenious Richard 
Townley, Efq; of Townley in Lancafhire, I find this 
note upon Sept. 6, 1682. This day Mr. Adams called 
here, who is taking a furvey, &c. He told us, that 
with repeated trials he had found Snowdon-hill 1320 

yards higher than the high-water-mark, and that the 
quickfilver mood at the bottom at 29 inches ; at the 
top of the hill 25'96 : fo that 132o gave 3'04. Then 
follows this note, viz. Mr. Adams coming fence, tells 
me, that the height of Snowdon was but 1247 yards, 
which gave 3'04. 

The reafon of this difference Of  73 yards, in the 
height of Snowdon, I take to be, that the firft mea-
fure was made by Mr. Adams himfelf, the latter by 
Mr. Cafwell, with Mr. Adams's inftruments : and pro-
bably the former is the height above the fea 3 the latter 
only above force plane. 

(b) Mr. Nich. Facio told me, that he had meafured 
the height of the Montagne Mauditi, which is one of 
the higheft ridges of the Alps, and that he found it to 
be 2coo French toifes above the Lake of Geneva, 
which is equal to 12816 Englifh feet, or 2'42 miles. 

4 	 the 
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the high mountains of Peru, called by 
jof. Acofl:a (a) Periacaca ; or that near 
,St. Martha (j) ; or thole called the Andes 
(c) ; this ridge, I fay, is computed to be 
but between three and four miles perpen-
dicL.larly above the fea ~ d). All which 
eminences, compared with the diameter 
or fen-deoLarneter of the caltli, is no more 
than as a particle of duf: to a large globe 
on which it refteth. 

AZ~ D fo likewife for the mountains vif-
ble in the Moon, although fotne of them 

(a) Acoffa faith, the Alps feemed to thefe mountains 
he travelled over, but as ordinary houfes to lofty towers. 
See my Phyf. Theol. B. i. Ch. i. Note b. 

(G) Capt. Dampier faith, that he is of opinion that 
the hill near St. Martha is higher than the p

' 

 ike of Te-
narifle. Voyage round the World, P. 24. 

(c) Of the Andes of Chili and Peru, .capt. Dam-
pier faith, thefe are the higheff mountains I ever faw, 
far furpaffinb the pike of Tenariffe, or Santa Martha, 
and I believe, any mountains in the world. Ibid. p. 95- 

(d) See Dr. Hooke's account of the pike of Tena-
rifTC, from his friend fir. G. T. who went to the top 
of it ; at the end of hi -, lcc' Lures eoncelning fprings, p. 
.4.2. 

are 
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are of that height (a), as to reflex the 
light of the Sun from them- lofty tops, 

f0me 

(a) By Riccioli's meafures, the height of what he 
calls Mount Sinai, or St. Katharine's Hill, is nine 
Bononian miles, and that of Xaverius 12 ; but accord-
ingto his correEtions, the former is but 8; 5  miles, the 
latter r r—,. Which at the rate of 6o2o Englifh feet in 
a Bononian mile, is about 13  and y Englifh miles; an 
height fo great, confidering how much the moon is lefs 
than the Earth, that I cannot but think that diligent 
perfon was miftaken in his meafures, and that the 
computations of Hevelius are much the belt ; who, as 
he was as able as any man, and made more accurate 
and diligent obfervations of the Moon's face, than moft 
men ever did, fo he was more likely to come neareft 
the truth. And by his reckoning, the higheft hills in 
the moon are but about three quarters of a German 
mile, and forne of them but feveri fixtecnths, and fome 
not above an Italian mile. And confidering the bulk 
of the Moon to that of the Earth, thefe are great emi-
nencies for the Moon. 

And as the lunar mountains are of fo prodigious 
heights, fo many of them are of great extent. Heve-
lius reckons the Lunar Taurus to reach to 170 Ger-
man miles ; Mount Sepher 150;   and the Lunar Ap-
penine about ioo German miles. 
. The way how to meafure the height of the moue- 
tains of the Moon is not difficult, nor uncertain ; 
which is, by obferving the diftance between the diftant 
golden (pots, at their firft appearance (which are the 

tops 
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fome days before ever it reacheth the val-
leys beneath them, yet on the Moon's 
limb we can difcern nothing of them 
but fo far from that, that, on the con-
trary, the edge through our beft glaffes 

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 can imagine the 
mood's diameter divided. Thus in Fig. 5. 14R B is a 
part of the Moon's circumference, one part of which 
,4R is enlightened, the other part R B is in darknefs. 
Hi is a mountain, whole top H is touched by the Sun-
beams, shining from S the Sun to R, and reaching to 
H Now fuppofing the femidiameter of the Moon, 
R C, to be 274 German miles, according to Hevelius, 
the length of the fide R H (or diftance between the top 
of the hill, and the edge of the enlightened part) will 
be found alfo to be a loth, loth, or other ,part of that 
femidiameter or diameter; or force certain number of 
miles. And then we have the two fides R C 274 miles, 
and R H, and the right angle included between -them ; 
by which, both the other angles, and the fide CH, 
may be found by a common cafe of right.-angled tri-
angles. Out of which fide C H, deducing the Moon's 
femidiameter 274, there remaineth the height of the 
mountain Hi. Confult here Hevel. Selenogr. Ch. viii. 
Galila:us Nunc. Sider. P. 14. Riccioli Almageft. L. 
iv, c. 8. Schol. 

looks 
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looks like an even, fmooth, and uninter-
rupted circle (a). 

(a) The edge of the Moon, which I here mean, is 
that next the Sun; on which I could never perceive 
with my belt glaffes any the leaft fign of a mountain, 
but all to be exactly level and fmooth. Only indeed 
there are force certain tranfient roughneffes and une-
vennefffes on the limb caufed by vapours, efpecially 
when the Moon is• near the horizon, and in windy, 
and force other weather. At which times the motion 
of the air and vapours makes a pretty crifpation and 
rolling, like waves, on the Moon's limb, which have 
the appearance of moving mountains and valleys. But 
on the oppofite fide, if the leaft portion of the darken-
ed part of the Moon extends beyond the enlightened 
part, mountains may very manifeftly be difcerned, 
exa,_Stly refembling ours on the Earth. A few hours 
before and after the full, I have with pleafure feen the 
appearance of confiderable mountains and bays. One 
of which views I have given in Fig. 6. which is the 
Moon's appearance, foon after the full, on Sept. 12, 

.1
7  14. In which feveral rifings and depreffions may be 

feen, and the tops of fome of the mountains fomewhat 
diftant, are exprefi'ed by the little (pots. 

Thefe alone I conceive are mountains which the ex-
cellent Hevelius (peaks of in feveral places of his Sele-
nography, particularly in his anfwer to Bettinus, and 

,other Peripateticks, in Ch-vi. p. 143, who denied that 
mountains could be in the Moon, as well as many other 
things difcovered now by the telefcope. 

ALTHOUGH 
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ind Valleys, &c'. Book V; 

ALTHOUGH then vaft mountains, when 
feen near at hand, feem to be very con-
fiderable excrefcences bf our globe, yet 
fince they are little, when compared to the 
globe itfelf, we may look upon our own, 
and all the reft of the globes, as if they 
were perfe(ft fpheres, or at lean fphxroids. 
And finding them to be fuck, let us next 
enquire what reafou there is to imagine 
this their form to have been the- great 
Creator's work, 

C HA1' ~ 



Chap. in.  

C H A P., IIId 
The Uni^ocrfality and Uniformity of the Fi- 

gure of the f veral Globes of the Uaiverfe, 

is a Sing n of their heina the Fork of God,, 
not of Chance or Necfty. 

HEN  we fee divers pieces of cu-. 
rious device and workmanfhip to 

bear the fame marks of art, to have the 
fame mafterly ftrokes of painting, clock-
work, archite-'cure, &c. we conclude, with 
great reafon, fuch pieces were made by the 
fame fkilful hand. So when we fee the 
fame commodious fphoerical figure to be 
imparted to the Earth, and all the hea-
venly bodies;  we have as good reafon to 
conclude them to be pieces of the fame 
hand, contrivances and works of the 
fame fkilful archite6t. For if the uni-
verfe had been a work of chance, all 
the feveral globes would have been of fe-
veral forms, one of this, another of a 
quite different figure : one fquare, ano- 

ther 
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ther multangular, another long, and ano-
ther of another ,  fhape. Or if all the feve-
ral globes had been a work of neceff'ity, 
and their figure had been owing to the 
natural tendency, or gravity of matter, 
viz. that the felf-attraffing power of mat-
ter did make all the folids and fluids of 
all the feveral globes, as naturally run in-
to a globofe form, as a drop of quickfilver 
doth : yet Bill we may demand, how 
came matter by this fo commodious a 
power ? What made it affect fo proper 
a form, but the infinite Creator's fiat ? 

BuT not to conteft that point, but 
granting gravity to be congenial and 
coeval with matter, without enquiring 
how it came by that power, and allowing 
that every globe of the univerfe had its 
form from the felf-attraL`ting power of its 
matter, yet (till we have undeniable marks 
of final caufes, of wife order, and an 
over-ruling power in the cafe. For let 
us imagine our terraqueous globe in the 

chaotick 
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chaotic gate ; all its matter, every par 
ticle of it divided, and floating about, and 
ready by its 1`elf-attra6iion to fun together 
into its natural form, that of a globe 
In this hurly-burly, this jumble of un-
guided nature made by attraftion only, 
a confufed globofe mafs can be fuppofed 
to be formed ; but without any order, 
without that convenient lodgment of its 
parts, as the neceflities of an habitable 
world require. But inftead of any fuch 
figns of diforder, or of nature's afting 
with an unguided power, we have the 
clean contrary ; all the fignals of a wife 
contrivance, and excellent art; as will ap-
pear in the following Chapter. 

H 	CHAP. 



( 1 4 ) 	Book V, 

C H A P. Iv. 

11he terraqueous and otheY Globes a.ppear to 
be the Work of God, from the wife Dif-

poli'tion of their .farts. 

AS the Earth, and all the other 
globes, would have been of various 

forms, if they had been made by chance, 
or would have been confufed maff'es, if 
made by neceff'ity, according to the laft 
Chapter: fo in this I (hall chew them to 
be the work of a wife and a kind agent, 
from the commodious flruEture and dif- 
pofition of their parts, fo far as we have 
any knowledge of them., Thus the Moon 
.bath great appearances of being no lets 
commodioufly than the Earth, divided 
into hills and valleys (as I have fet forth 
in the fecond Chapter) into.dry lands, and 

great 
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great colletions of waters (cr), and to he 
encompafied with an atmofphere as we 

H a 	 are 

(a) That there are feas, or great eolle&ions of wa-
ters in the Moon, is highly probable from the Moon's 
(pots, which plainly fi'em to be water on thefe two ac-
counts : i. Becaufe thole fpots appear to be in itrait 
and level long planes, when viewed about the Mood's 
quarters, or at fuck times as one half of them are en-
lightened, the other half in darknefs. In this cafe, 
when we do not look dirc6tly upon the planes, or fce 
them wholly enlightened, but view them in a manner 
fideways, their furfaces look as the fea doth when we 
view it from the chore, viz. a large level plane : only 
we may now and then difcern a bright shining part 
standing a little out of the large levels, which are, no 
doubt, certain rocks or iflands in the midit of thofe 
feas : 2. The darknefs of thofe fpots more than other 
parts of the Moon is an argument they are water, or 
force fuch like fluid, which imbibes the Sun's rays 
more than harder bodies, and doth not therefore fo vi-
goroufly refle&L them as they do. Accordingly about 
the Moon's quarters, when thefe fpots, 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 abforbcd. 

But indeed hard bodies, if they have frnooth furfaces, 
although they refle6L strongly to one place, yet in other 
places they are lefs vifible. Thus a looking glafs, a 
diamond, &c. rcfleCL vigoroufly the Sun's rays toviards 

onY 
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are (a). So Jupiter, although at fo great 
a diftance from us, bath manifeffily, we 
fee, his lighter and darker parts; his belts 
and- fpots darker than the reffi of his difk. 
Thefe Mr. Caflini (who longer viewed 
this planet than any body elfe) takes to be 
canals containing fome fluid matter, or 
water, that more weakly refleEts the Sun's 
rays than the other parts of the planet do, 
and that they have fome' refemblance with 
what happens here upon Earth (b). For 

one part, fo as to dazzle the eyes ; but in other parts 
they appear of a dark, blackish hue. Which, by the 
bye, is the reafon why jewellers grind their diamonds 
with many fides and angles, that their luftre may ap-
pear many ways. So filver (as Galilaeo obferves, Dial. 
r.) when boiled only in argol and falt, appears as white 
as fnow; but wherever it is burnished, it becomes ob-
fcure. And fo he tells us, rightly enough, the Moon 
would become invifible to us, if its furface was not 
rough, but sleek and fmooth. See alfo Hevelii Sele-
nogr. ch . vi. p. x5i. 

(a) That there is an atmofphere about the Moon, 
fee Book vii. Ch. 3. Note r. 

(b) Nouvelles Decouvertes de fupiter ; par AY C'alni, 
in the Memoires de Mathem. & de Phyficlue for Jan. 
x692. 	 if  „ 
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if," faith he, one from on high in the Hea-
vens fhould fee the Earth in fome particular 
fituations, the fea which encompaffeth 
the Earth would appear very like the 
great fouthern belt that encompaffeth the 
-whole globe of Jupiter: the Mediterranean 
fea would make an appearance not unlike 
thofe belts which are interrupted or bro-
ken, which we fee in this planet : the 
other Peas would make thofe great black 
(pots which never alter at all: the conti-
nents and ifles would feem like thofe bright 
fpots that are alfo permanent ; the fnows, 
would make thole glittering fparkles [bril-
liants] that from time to time difappear : 
the flux and reflex of the ocean, and thofe 
great inundations that happen sometimes 
here, would occafion other fpots to appear 
and difappear : the Moon would refemble 
one of Jupiter's fatellites : in fine, the 
clouds of our atmofphere would refemble 
thofe broken interrupted belts, and thofe 
tranfitory fpots, which often change their 

H 3 	 fine 
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fine and figure, and have motions of dif-
ferent velocities." 

TH us that ingenious and curious ob- 
ferver. According to whofe not impro-
bable opinion, this planet Jupiter hath all 
its parts orderly placed, ,as is here upon 
Earth. 

AND fo for the reff of the planets; 
whofe faces exhibit different appearances 
of brighter and darker parts, as Mars and. 
Venus particularly do (a), it is highly 
probable, that thefe may be finch a dif 
-tribu'tion, -fuch an allotment -of parts, as 
thole in Jupiter, and which are more 
-plainly vifible in our own .globe. 

WHTCH brings me to fpeak particularly 
of our own globe, of which we have a 
nearer view, and can plainly fee the foot-
fteps of Divine Providence in the wife 
and orderly difpofition of all its parts.; 
which are To diffributed, fo placed, as may 
:beft miniffer to the feveral ufes and eon- 

~(n) 'See Bock 'IV .'Chap. iii, 
veniencies 



, 111 Parts of the world well placed. i 19 

vmwacies of an habitable world. Thus, 
for iragarace, the two grand harts, the fo-
lids, and the fluids of the terraqueous 
gJQbe, i-nftead of being jumbled into one 
wafs, .are admirably parted, and as nicely 
plaid in proper places. The Earth depo-
facd in ufeful ftrata ; fome for the fer-
vice of the vegetable kingdom ; fome for 
-the generation and nourifhment of .mine-
,rals .and metals ; fome for that of Hones 
gnd foffils ; and -fome for the fw.eetening 
r,md :conveyance of the waters. And here 
it is remarkable, and an argument -of a 
wife defign and appointment, That all 
.thofe feveral ftrata, or beds, are lodged 
at ,proper and convenient depths and dif-
,tances from the furface ; that for vege-
tables, the uppermoft, for every man to 
-cultivate; and this divided into various 
foils and moulds for all the varieties of 
,trees and plants; .thofe -ftrata that .contain 
;the :minerals, metals, and fofiils, at fuch 
depths, _as to be out -of the way, when 

H 4 	 they 
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they may encumber or hurt us, but may 
be come at by us, when we have occafion 
for them: and as for thole ftrata that con-
vey the Tweet waters (a), it is very re-
markable, that they are fo univerfal, in 
all, or molt parts of the world, that they 
confift of fuch proper pervious matter ; 
that they remain fo diftinft from, and 
unmixed with the other ftrata ; and that 
they lie at fuch due depths, as either to 
break out in fountains, or to be dug into, 
for wells. But I (hall not -  enlarge on 
thefe matters, having fpoken of them elfe, 
where. 

AND as this fo commodious a diftri- 
bution of the Earth, fo that of the wa- 
ters is a rnanifeft demonftration of the 
concern of a wife agent, although we 
should aferibe all that is poffible to be af-
cribed, to the necefiities of nature in the 
.formation of the world.. For the waters, 
if we obferve them well, are accurately 

(Q) See Pbyfico-Theol. B. iii. Ch. 2.' 

difperfed 
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difperfed and lodged about the world for 
the proper offices thereof; in feas, in 
lakes,in rivers, and in fountains, to fatisfy 
the thirfl of animals, to afford them forne 
part of their food, and to minifter abun- 
dant fupplies of vapours for the clouds, 
the rains, and winds: which fupplies muff 
,either have failed, or beers too abundant, 
or have been attended with force or other 
great inconvenience, without fuch a com-
modious intermixture of the land and 
waters. 

THis EvvaV&jV , as the LXX tranflate 
it; this . orderly gathering together of the 
waters, is implied in Mofes's relation of 
this branch of the creation, Gen. i. q. And 
God faid, Let the waters under the Heaven 
he gathered together unto one place. Where 
the Hebrew word Ikkavu, denotes a regu- 
lar and orderly gathering of the waters, as 
if their 'allotment had been made, their 
receptacles had been marked out by a 

rule, 
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rude, or a Vlurnb-line, by the Creator's 
fiat. 

Titus it is demonila-atively plain, that 
the Earth. sand -waters were laid by a wife 
hand and therefore whatever concern 
Aature might have in -giving.a -fphaerical. 
figure  to our globe, yet was the Creator 
the principal agent, the grand :manager of 
the matter. 

C 1I A F. V. 

`1'he :Convenience und 7ece ty of cz fphaerica,l 
figure to .the Good of the Globes, -is an 
,4rguynent they were the Xork of God, 

BE S I D E S the orderly and cornzno- 
dious placing the spar of the feve- 

ral globes fpoken of in -the la-a Qmptt r, 
there are .Rill .other reafons to aferibe the 
fph;aericity of our owii agd=the other globes 

to 
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to a wife agent. For befides that this figure 
is the rnoft agreeable to .a world, as being 
the moft capacious ; and the .molt agreeable 
to a mats in motion, as being at a due dif.- 
tance from the center of motion and gra-
vity5 fo without this figure theme could 
have been no fuch comfbrtable -and agree-
able alterations of day and night, of heat 
and cold, as new there .are, but fome 
parts muft have been for too long a -time 
fkreened from -the kindly approaches of 
the Sun and Moon, and conf-equently. :have 
lain ,under too long and uncomfortable a 
darknefs, and been chilled with miferaable 
cold. And as to our own globe, the 
.winds could not have -given -thofe kindly 
and falutiferous agitations to the air as 
they do, 'but they muf t have been too 
much retarded, if not whally hopped by 
the -exorbitant angles and jettings out of 
.other figures. And laftly, the waters 
which I :fhewed to be - woll :iutermi i with 

3 	 dry 
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dry. land, would have had intolerable con-
fluences; one part too much, another 
none at all; no vapours, no fountains, no 
rivers : fo that inftead of an habitable, 
well-Rocked world, far the greatest part 
would have been either a defart, or . an 
unnecefiary confluence of water. 

THus .having made it evident, that par- 
ticularly our own globe received its figure 
by the direEtion of the infinitely wife ar- 
chite6t of all things: we have reafon, had 
we none betides, to conclude the fame of 
all the reft of the globes of the univerfe, 
inafmuch as they agree with ours in other 
things as well as in their figure, fo far as 
we have any knowledge of them, and 
their Rate. Thus the planets of the Solar 
fyftem have their light from the Sun as 
well as we ; they turn round on their own 
axes, and revolve round the Sun, and con- 
fequently have their days and nights, their 
fummers and winters, as well as we: they 

have, 
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have their hills and valleys, as I faid, their 
land and waters, by all the figns that may 
be, as well as we ; and therefore agreeing 
with our globe in fo many of thole very 
things, wherein their figure is concerned, 
had we none of thole reafons I have al-
ready 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 
Creator, and that (were we near enough 
to behold them) they have as manifeff 
fignals of it as we have. 

BOOK 



B O d K VI. 

OF THE 

.ATTRACTION Or GRAV I TY 

OF THE 

Tarraqueous and the other Globes. 

CHAP. I. 
The Ufefulnefs of AttraEtion in the Produc-

tion and Prefervation of the Figure of 
the Earth, and the Def cent of heavy 
Bodies. 

AV I N G in the two laft Books 
treated of the motions and figure 

of the globes, I fhall in this confider their 
gravity or attraffion, which, according to 
the modern philofophy (which hath great 
reafon and probability on its fide) hath a 

great 
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great agency in both thefe inatters, both 
in effeffing and preferving the figure of 
the globes, and governing their motion. 

As to the agency of the natural attrac-
tion of matter in the produceion and pre-
fervation of a fphatrical figure, as that of 
the feveral globes is, besides What hath 
been before fuppofed, it may be eolle6led 
from the fphierical figure which rnoff 
fluids take, when there is no obftacle to 
hinder their doing fo. 'Thus I have faid 
quickfilver manifeftly doth, efpecially in 
ftnall drops or quantities . in which cafe 
their own Pelf-attrae-ting power is equal 
to, or exceeds.  that of the Earth: fo doth 
lead and other metals when in fluxion (a) ; 
fo doth water;  ail, and in short, all liquids, 

(a) This is very manitefI frosts the making of shot. 
The sway of.doing which, is by running the melted 
lead through a ladle full of holes into cold water. In 
doing which they take cart their lead be not too hot, 
becaufe the globules would then fly to pieces; nor too 
cold, becaufe it would then be long and have tails; but 
in a due temper it turns round. They put orpiment in-
to their lead, When they tnelt and prepare it for fhot. 

which 
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which run nearly into a fphxrical form, 
when hung on a fmall furface ; as at the 
point of a pin ; or into an hemifphxrical 
figure, on a broader furface ; their felf-at-
traffion caufing the former, as that of the 
Earth and the furface on which they lie, 
doth the latter. Thefe phxnomena have in-
deed been, afcribed to divers caufes, . moff 
of them probable enough, except, the pref-
fure of the incumbent air ; but this is ma-
nifeffly not the true caufe, b y. reafon, the 
cafe is the .  very fame in the air-pump 
(when the preff'ure is taken off) as in the 
free air ; and therefore foine other caufe 
is to.be  found: and what more probable, 
or fo probable.as  this of gravity or attrac_ 
tion, which manifeftly exerts itfelf in 
force, and is highly probable in all ma-
terial things (a) ? In the Earth itfelf there 
is manifeffly fuch a thing as gravity, which 

(a) For the proof of this, I (hall refer to Sir If= 
Newton's Opticks, Quef4. 13, of the fecond edition, 
and in his Principia, in many places, particularly L. 
iii. Prop. 5, 6, 7. 

might 
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might as - well be the natural caufe of the 
fphxricity of our globe, as it is in that of 
leffer maffes ; but then, as I demonftrated 
in the laft Book, it is alfo evident, that an 
over-ruling Power, and a wife Providence, 
not only gave matter this gravitating power, 
but guided and managed it in the forma-
tion of the world. 

AND now upon fuppofition that gravity 
had any thing to do in the production- of 
this fphwrical figure I.am fpeaking of, 
the fame it must have alfo in the confer-
vation of that figure. For the fame power 
it exerted at firft, it retains Rill ; which is 
as neceffary hill to the preventing, and 
obviating all extravagant excurfions, and 
deviations from that figure which may 
happen through extraordinary commo-
tions and convulfions in any of the globes; 
filch as earthquakes are, and other fuck 
like furious concuffions and emotions that 
fometimes befal our own globe. 

I 	 BUT 
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BUT leaving thefe conjeEtural matters, 
let us come to a more evident benefit of 
gravity, and that is the natural tendency 
of all bodies to . the center of the globe 
this is very manifeft in our own globe. 
For wbatfoever the decays are among 
earthly things, howfoever their forms are 
changed, yet their matter remaineth en-
tire, and returneth again to its grand pa-
rent the .earth : or, to put it in Solomon's 
words, Ecel. i. q.. One generation paeth 
away, and another ..generation cometh : b7o 
the .earth abideth for .ever.. . 

AND an admirable provi ion this is for 
the. perpetuity of the globe, and to con-
tinue the Bate and habitability thereof 
throughout all .ages, which would other-
,wife wafte and decay, or run into the moft 
irreparable and pernmcious diforders.. 

CHAP. 
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1'heard ~zewhieh gravity affordr izgaig  
the centrifugal Force of the feveral Globes. 

p O N a fuppofition that .every of the 
gloves revolves round its own axis 

(which .I have fuffiicipntly proved in the 
fourth Book) we fhall find, bef des the be- 
,refits already fppecified, another very great 
ufe of gravity to the good, yea, - the very 
exifterice' of our own and other globes, 
and that is the prefervation of their in-
tegrity jgsin_ft the centrifugal force of 
this their revolution, or diurnal motion. 
For without fuch a band, as gravity, to 
keep their parts together, the, whirling 
about of thofe globes would (hatter them 
into pieces, and difiipate theirs abroad. 
.into the circumambient . fpace. Thus 
imuft it needs befal our own globe, which 
whirls about at the rate of above i000 

12 	 miles 
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miles an hour (a), and is compofed of 
earth and water, materials of much too 
loofe a texture to prevent the difiipation 
which the centrifugal force of Tuch a ro-
tation muff - neceffarily occafion about the 
oequatorial parts, a rotation that would as 
eafily throw. off the parts of the Eartla, 
efpecially the waters, as -the whirling 
round of a wheel or a globe, would the 
loofe duff and water' 16dged thereon. But 
by reafon the gravitating power ex-ceeds 
the centrifugal as 2174   exceeds  7'54o64  (b), 
that is above 288 times; therefore all 
parts lie quiet and fecure in their refpec-
tive places, and enjoy all the benefits, 

(a) The diameter of the Earth being 7967'7 miles, 
according to B. i. Ch. 2. Note .1. the Ambit thereof 
is 25031'4  miles, which being divided into 24 hours, 
makes the revolution to be at the rate of .1043  miles 
an hour. 

(b) This is the proportion, or nearly fo, of the gra-
vitating to the.centrifugal force of the Earth under the 
equator, as may . be  computed from Sir IfaacNewton's 
Princip. L. iii. Prop. .19. 	

which 
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which I (hewed do accompany this mo-
tion without any difturbance from it. 

THas 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 globes. Thus parti-
cularly in the Sun, whofe ambit is 
2582873 miles, and whirls round once in 
about '25 ~ days, and confequently doth re-
volve at the rate, of 4262 miles an hour (a), 

which is above four times as fait as the 
Earth ; this in a little time would endan-
ger its diffipation, without fuck a provi-
fion as gravity is. 

BUT what is this to the centrifugal 
force of Jupiter ? whofe bulk far exceeds 
our terraqueous ball, and whofe rotation 
is performed in lefs than half the time. 

(a) The Sun's diameter being 822148 miles, the 
numbers here afiigned will naturally follow. 

As to the Sun's gravity or attraaive power, it is (by 
the calculation of my friend, the acute and learned Dr. 
Halley) to the Sun's centrifugal force, as 47000 to t 
the method for finding which, fee note a, p. 135• 

I 3 	 But 
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But from a computation of particulars we 
(hall better eftimate , the matter. The 
diameter of Jupiter being :[2o653 miles, 

its circumference is 379043  miles : which 
Tevolving round in lefs than ten hours, is 
at the rate of 38159 (a) miles an hour at 
its Wquator. And if the denfity of every 
-Planet be porportional to its diftance from 
the Sun, as is now with great reafon ima-
gined, that is, if thofe planets neareft the 
Sun, as Mercury and Venus, are propor-
tionably 'denfer than thofe more remote, 
as Jupiter and Saturn; then is the globe 
of Jupiter of a laxer texture than ours is, 
and in fo much the greater danger there, 

(a) Jupiter's ambit being 379043 miles, and his re-
volution q li. S6", or 596 minutes ; the rwolutioh M 
sin dour is, by the logarithms, thus 

	

596 minutes 	 2.7752463 
379043 miles 	 5.578688. 

	

::60 mihutes 	 1.7781513 

7.356837 

38159 miles 	 4.4815934 
fore 
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fore of being whirled to pieces by fo rapid 
a motion, as that planet manifeftly hath, 
were not its parts kept clofe together and 
fedate by fuch a band as gravity (a) is. 

,(a) The proportion of Jupiter , or any other planet's, 
or the Sun 's gravity , to their centrifugal force may be 
computed from the molt fagacious Sir Ifaac Newton's 
Princip. L. iii. Prop. 8. & iq. But the before-com-
mended Savilian profeffor fuggefted to me this eafier 
and quicker rule, for fuch planets as have fatellites, 
viz. The proportion of the centrifugal to the centri-
petal force, or gravity of any planet at its furface, is 
compounded of the ratio which the cube of the femi-
diameter of the planet hath to the cube of the diftance 
of any of its fatellites from the center of that planet ; 
and the ratio which the fquare of the fatellites periodic 
time hath to the fquares of the periodic time of the 
planet's revolution. Thus for infl•ance, the diftance 
,of Jupiter ' s outermoft fatellite being 253 femidiame-
ters of Jupitcr, and its period 1 6 days , 16 hours, 3z 
minutes , or 2¢032 minutes , and Jupiter 's revolution 
526 minutes ; we shall find the gravity in Jupiter's 
furface to be to his centrifugal force in his xquator,, as 
j  to 999.6. 

~. 	C pi A., P. 
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CHAP. -III. 

of the Po-zver and Ufefulnefs of Gravity to 
retain the Planets in their Orbits. 

O R a conclufion of this fixth Book, 
I fhall take notice of one more re_ 

markable benefit -of gravity, which is 
grounded upon the fuppofition of the truth 
of the Newtonian philofophy ; which 
hath fo good grounds, and great reafon, I 
might fay dernonftrations on its fide, par- 
ticularly in this matter, that, admitting of 
it here, we (hall difeover another admir- 
able work of the creation, and that is, the 
preventing the evagation of the planets, 
and the accurate retaining them within the 
due bounds of their orbits. That this 
is done by gravity, and that gravity and 
motion folve in the molt complete man- 
ner, all the phxnomena of the planetary 
motions both primary and fecordary, is 

abundantly 
.-AW 
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abundantly made out by the wonderful 
fagacity of the great Sir Ifaac Newton; as 
may be Peen in his Principia. 

BUT before I come to the ,  particufdr 
agency of gravity, it will be neceffary to 
premife fomething concerning its nature, 
and Tome of its properties, viz. That 
gravity is not terminated at the furface, 
but reaches to the -very center, and is ex- 
tended to immenfe diftances all round the 
centers of all the globes : by which means 
the cwleftial bodies are enabled to have 
fyftems of leffer globes revolving about 
them. For had the force of gravity de- 
termined at, or near the furface, (as it 
might have done, if intended only for the 
confervation of the globes) in this cafe, 
all the bodies that were put in motion, 
and that were to pafs at Tome diflance 
from them, would move on in a gait, not 
curved line, and be loft in the great abyfs 
of (pace. $ut the all-wife Creator hath, 
in his firft produ(Hion of matter, beftow- 

ed 
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ed upon it fuck a property, as that every 
particle thereof hath a tendency towards 
every .other particle. From whence it 
comes to pal's, that every body bath a 
gravitating power, according to the folid 
:content or real quantity of its matter, 
;Ai-id not according to its fupe ficies, or ex- 
tenfion. 

A14D this gravity of all bodies is ob-
ferved, manifeflly to decreafe in propor-
tion of the fqugre of their diftances reci- 
procally; that is, at twice their diftance 
the force is but one fourth of what it was 
at a fingle diftance ; and but a ninth at 
thrice the diftance, &c. 

THAT this is fo, is abundantly proved 
by the laff commended author ; who, by 
eftablifhing this one principle in philofo-
phy, bath fully explained the fyflem of 
the world, fo far as relates to us, and to 
all the reff of the planets, that regard the 
Sun as a center, both primary and fecon-
dat-v. 

d 

WHA T 
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WHAT the caufe of gravity is, Sir 
Ifaac Newton doth n.ot pretend to aflign, 
his defign being not to engage himfelf in 
frariiing hypothefes, but to explain the 
phmnomena by experiments only, and to 
raife his noble fuperftrufture upon them, 
And therefore, although the matters of fa&, 
and the final eaufes are evident, I will 
not venture to fay how it came to pats, 
that bodies as at fuch iminenfe diftances 
upon one another; but chafe rather to 
acquiefce in adoring the wifdom and 
power of the Great Author of all things, 
who Bath infpirited the materials of which 
the world corififts, with f4ch an alive 
quality, as ferves not only to preferve the 
globes themfelves entire, but to enable 
them -to revolve about their luminous cen- 
ter (from whence they have their light 
and heat) in orbs that are the molt com-
ynodious, and alfo fixt and permanent. 

HAVING thiis premifed what was ne-- 
~coffary for the underftanding the nature 

and 



z 4o Ve Pla lets are retained in Boob VI. 

and .properties of gravity, I (hall proceed 
to confider its agency in the planetary mo- 
tions. And here we have divers things; 
which plainly demonitrate thefe motions 
to be no matters of chance, but the works 
of an infinitely kind, as well as omnipo- 
tent and all-wife Agent. 

I HAVE already in Book IV. Ch. ii, taken 
notice of the motion of the planets being 
made, not in lines tending from the cen-
ter to the circumference, or very obliquely 
thereto, but acrofs, or nearly perpendicu-
lar to the radii. Alfo that the motions 
and orbits of the planets do not tend con-
trary ways, or interfere with one another. 
That therefore which I shall fpeak of here, 
concerning the planetary motions being the 
work of God, will be only fo far as gra-
vity is therein concerned. And, 

r. IT was a very notable provifion to 
prevent the evagation of the planets, and 
keep them within their due and proper 
bounds, to bridle and detain them with 

ravity, 
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gravity, as with fo many reins and bridles. 
For as the natural tendency of all impreft 
motion is in ftrait lines, fo when motion 
was given to the planets, this motion 
(although as I faid it was artificially made, 
perpendicularly to the radii, yet) would 
carry them quite away in their tangents, 
fo that they would never return again. 
But being thus detained by gravity, ,ano-
ther admirable provifion is, that, 2. They 
are moved in orbs: which orbs are form-
ed of a motion compounded of this rec-
tilinear impulfe, impreft upon the planets, 
and the tendency of their gravity to the 
centers. In which motion a third. thing 
very remarkable is, That the impulfe or 
velocity which is imparted by the firft 
mover to every planet, and the gravity of 
each planet, are 'fo nearly equal to what 
is required to make a body defcribe a cir-
cle, that the orbits of the planets are not 
very eccentrical, but nearly circular. As 
is particularly remarkable in Venus, and 

the 
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the Earth ; and  r roope qfp.qcj;ijjy in the 
wbpjp fy.Am ?f Jupiter's q   And 
an admirable wprk this ip,. For fhopjd 
tbevelocity of any planet be'doable tq 
what wopid - make it move in a Pirclip, the 
p141n ,0 would go .away iW i?fimmim, with 
out ever returning again m' q~)Y orb Wh~t- 
fpqven Or  #hwld one half 9f the velpchy 
be taken.  Avvqy, the planet would defcppd 
e-b,Vlqqqly -W war 3s the Sun, until it bqc~rqe 
fpvr timu zi-,,4qj:er tbeSq.ij than before and  
then af4fid :again to its fpfmer place, de, 
~Qribjng 4 very qccentric?d orb. Aii' d by 
Afc-ending ;4p-d Oef ceuding alternately, it 
would be heated fjxtpem times es m ore at  one  
-time thqi.mothpr.  Which  uneven jjeAt 
-wPPId make the planet tnAt for 4abita" 
kim. AP4 the fame thing would J-iqppq..n, 
if the dqtqrm.--'na:6.Qn of its motion (h.Quld 
be ;fltm-d . fo- as to bepqqie, very oblique  

to 14, radius drawn fr9wixe plane -L to the. 
$,pn. .3qt thgfie thiag§ la161)g Accurately 

.;arid coWem- pered, make the whole 
fyftem 
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fyfteiia to be a work of. incomparable con-
venience and beauty ; a work the beft 
contrived for the benefit of the wQrld's 
inhabitants, and to fet forth the curiofity 
and (kill of the infinite Workman. 

IT ism anifeft therefore that the fyltem 
of the. planets is not to be reckoned a mat- 
ter of chance, or a thing owing to a, nc- 
ceflity of nature, , but the work of ,a kind 
and wife Agent. And that this is fo, will 
be farther n-ianifeft from the cafe of comets, 
whofe motions, direftions, and orbs, being 
Bitterly different from thole of the planets, 
de.monftrate the planetary fyftenn to have 
been modelled by counfel, and not by a 
n.ecefhty of nature, or left to chance. For 
as for the Motion of cornets, it is fo far 
from being always the fame way, that 
they move fometimes contrary to one ano- 
ther. And as for their planes and direc- 
tiom, they lie every Way. And as for 
their orbs, they are exceedingly eccentri- 
cal. And by the bye this eccentri- ~ 

city 
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city is an admirable' contrivance of the 
Creator;  to prevent the comets from dif-
turbing either the planets, or one another, 
by their mutual 'attraftions. For by this 
means, they have a large and fufficient 
room to revolve in ; and by afcending to 
very great heights above the fyftem 
of the planets, and ,  fpending almoft all 
their time in the remote regions of the 
univerfe, at waft diftances both from the 
planets; and from one another, they do 
not incommode either the planets, or 
themfelves ; as otherwife they would have 
done, fhould they have -moved in the fame 
plane with the planets. For had they 
done fo, they would have been apt -fome-  
times to have come too-near the planets 
and have difturbed their motions, and per-
haps have dafhed upon them alto. But 
all thefe circumftances are fo well adjufted, 
and fo wifely regulated by the Divine Pro-

vidence, -that the fyftem could ' not have 
been 'better contrived, either for conve-
nience or beauty. AN.n 
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AND now upon this highly probable, 

I might fay phyfically certain, theory of 
gravity afting in the motion of the globes ;  
we have another exquifite nicety in the 
works of the creation, that juftly deferves 
the greateft admiration and praife ; that 
among fo many immenfe moving maffes, 
they fhould all obferve their due bounds, 
keep the moft proper paths appointed for 
their convenience and good, and at all 
times anfwer the great ends to which they 
minifter in the creation. Particularly, that 
the habitable globes fhould always remain 
at fuck due diftances, and move in fuch 
proper orbits, as are belt for them. And 
that the comets too, should at the fame 
time pafs in paths utterly different, but 
yet fuck, in all probability, as may render 
them alto of very great ufe to fotne or other 
parts of the world; whether we look upon 
them as places of torment (as hath been 
faid) or bodies appointed for the refrefh-
ment and recruit of the Sun, or any of his 

K 	planets, 
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Planets, as Sir Ifaac Newton conjeElureth 
in his Principia, L. iii. Prop. 41 8& 42  - 

AND now from the confideration of 
what I have .fhewn in this fixth Book, to 
be either highly probable, or very certain 
concerning gravity, we have another ma-
nifefl dernonflration of the infinite Crea-
tor's wifdom and care, anti another cogent 
argument to excite the higheft veneration 
and praife in his creatures. 

BOOK 
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Of the PROVISION made for 

LIGHT and HEAT 

Throughout the U N 1 V E R S E. 

C 141 A P. I. 
Of the Light and Heat of the Fixt Stars 

and Sun. 

S light and heat are two of the moft 
ufeful things in the univerfe, fo 

the infinitely wife and kind Creator hath 
made an excellent provifion for thefe 
things, in all probability for every globe 
throughout the univerfe, but particularly 
for thofe of our oven fyftem. For it is 
very manifeft that every globe we fee, doth 
chine with its own native, or with borrow- 

K 2 	 ed 
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ed light. Even all thofe immenfe bodies 
-at the greaieft diftance from us, the fixt 
Bars, which, I have before faid, are pro-
bably fo many funs, it is light they ma-
nifeftly dart as far as to our fo diftant 
globe, as .swell as what they emit for the 
enlightening, warming, and .eherifhing 
their own refpeEtive planets. 

BUT I (hall forbear to launch out into , 
thole conjeEtural matters, and fhall come 
nearer home into our own fyftem, where 
we have enough to entertain our eye, to 
captivate our thoughts, and to excite our 
higheft admiration of thefe magnificent 
works of God; whether we furvey the 
great fountain itfelf of our light and heat, 
the Sun ; its due pofition, and its wonder-
ful ufe to its planets ; and the incompar-
able provifions that are made to fopply 
its abfence and greater diftances from 
them. 

AND in the firft place, as to the Surf 
it.Mf ; what power is there that the molt 

eytr'3- 
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extravagant fancy can imagine to itfelf, 
that could ever be able to make fo prodi-
gious a mafs of fire as the Sun is, but 
only the power of God's almighty hand ! 
a body of fo immenfe a bulk as I have 
(hewn it is, and of fuch an exceffive heat, 
that no greater number of its rays than 
what fall within the 'compafs of a two or 
three. inch burning-glafs, fhall aftually 
burn ;  and what fall within the compafs 
of not many feet, (hall far exceed the 
flongeft culinary- fire in the Earth; as is 
man'feft from its almoft inftantaneous 
burning, and vitrifying the molt obdu-
rate incombuftible bodies, fuch as not only 
green wood, and white bodies, but alfo 
(tones, bricks, metals, yea gold itfelf (the 
hardeft of all metals to be wrought upon 
by fire) which yet is melted down in a 
few minutes (a). 

K 3 	Txvs 

(a) The famous burning-concave at Lyons of 30 
inches diameter, and others in France and Germanv 

of 
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THus the .infinite power and wifdom of 
God appear in the appointment and make 
of that inmmenfe body of fire, the Sun;. a 
mafs wonderful, and worthy of its Maker, 
whether we confider its immenfity, its ex-
ceffzve heat, or its abfolute neceffity and 
great ufe to us, and to all the reff of its 

of greater breadths, have been celebrated for their feats 
in burning, calcining, and vitrifying both metallick and 
other bodies. But I clueffion whether any of them 
have come up to the burning inflrument contrived by, 
and made for Sir Ifaac Newton, and by him prefented 
to the Royal Society. It confifts of feven concave foil-
ed glafies, 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 fo increafed, as in a fur-
prifing manner to perform the feats here mentioned, 
and many others furpafl°tng them. 

Having mcntioned thefe burning-concaves, it may 
be of ule on feverzl occasions, and particularly for the 
cheap trying of experiments, to take notice of what 
was related to me by a perfon of very high quality: 
who,doing me the honour to talk with me about fuch 
concaves, told me, that in Germany one Mr. Czhcrn-
bauien, a Silefan gentleman, made divers very large 
concaves with pafle-board ; which were covered over 
with a kind of pafle or ;oil, that flrongly refle6led the 
Sun's rays. But what their power wzs, he did not 

fygenn 
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fyftem. But we (hall find yet aar hie • c ;.-
dences of the great Creator's work in the 
following Chapter. 

CHAP. II. 

Of the due Pofition and Dance of the Sun 
and its Planets. 

S the infinite power and wifdom of 
God appears in the appointment 

and make of the Sun, according to the 
preceding Chapter ; fo in this I (hall de-
monftrate the fame from the due pofition 
of the Sun among his planets, and his 
due diftance from each of them. 

Now here we may take it for grant-- 
ed, that the Sun is the fountain of the 
light and heat of all the planets, not only 
of the Earth, but of the other planets, 
that move either about the Sun, or the 
Earth : but whether the Sun be placed in 

K q. 	 the 
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the center of - its fyflem, or the Earth be 
fo, is of no great confequence here to en-
quire. But I have all along" fuppofed the 
former to be the moft probable hypothefis, 
and it Teems to" be Hill more fo, from the 
confederation we are now upon, concern-
ing the community of its light and heat 
to all the planets. For .fence it is manifeif 
that what light and heat the planets have, 
they receive ` from the Sun, it is far more 
likely that this their fountain of light and 
heat is placed in the corumon center of 
them, and that they move round about it, 
rather than it about them. 

BUT be it fo, or not fo, it is however 
very certain, that all the planets are placed 
at fuch a due and proper diftance from the 
Sun, that they receive the beneficial rays 
thereof in a due manner and proportion. 
There is no great rea oii to doubt of this, 
among the planets that are at greater or 
leffer diftances from the Sun than we, 
becau fe we find a noble and folemn appa- 

ratus 
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ratus anfwerable to their diilances from 
the Sun, which I intend to fpeak of here- 
after. But as for our own terraqueous 
globe, we have fufncient 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, I have heretofore (hewn, that by 
the inclination of its axis, and its diurnal 
and periodical revolutions, all parts have 
a due (hare of light and heat. And as for 
its diftance, it is fuch as not only prevents 
the danger . of its interfering with the 
other globes, as I have formerly obferved, 
but alfo it is duly adjufted to the denfity 
of the Earth and waters, and to the make 
and temper of our bodies, and of all other 
things here below. Had we been much 
nearer. the Sun, our -world would have 
been burnt up and wafted ; the waters in 
the firft place would have been all turned 
into vapours, and dried up ; vegetation 
have foon ceafed, and all things would have 

fdoa 
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foon been wafted, if not burnt and con-
fumed. Or had we been not at fo very 
great a diftance, but only a little nearer 
the Sun than now we are, fuppofe a few 
thoufands of miles, (till the heat would 
be as the fquare of the (a) diftance ; and 
confequently too great, if not for the po-
lar, yet for the xquatorial parts. And, 
on the contrary, had we .been fet at a 
greater diftance from the Sun, fo would 
the Sun's heat have been abated in pro-
portion to the fquare of that diftance. 
And in this cafe, if the diftance had been 
very great, we and all things muff have 
been perpetually frozen up; or if it had 
been not fo great, the world would have 
fuffered by cold, the polar at least; if the 
Xquatorial parts could have efcaped. 

Arras in this cafe, when our globe fhould 
thus be parched up with everlafting heat, 
or be everlaftingly frozen with excefiive 
scold ; inftead of - an habitable, pleafant, 

(a) Newton. Princip. p. 466. 
and 
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and comfortable world, it muff become a 
d,efart, a place of irkfomenefs, mifery, 
and everlafting punifhment. But the 
great Creator having fo wifely and indul-
gently ordered the diftance between the 
Earth and Sun, the Sun's light and heat 
are incomparably accommodated to the 
Rate and temper of all things here below, 
and our world is well fitted for habitation, 
well provided with every thing that may 
minifter to the fupport, the comfort, and 
pleafure of its inhabitants. By thole in-
dulgent rays, all things are enlightened, 
and we and all the reft of the animal 
kingdom are enabled to difpatch our bufi-
nefs, to feek and provide our food, and 
to pafs from place to place, as our occa-
fions or pleafures lead us. By its che-
rifhing beams all things are warmed and 
comforted, vapours in fome meafure made 
to rife for the forming of clouds and 
rain : trees and plants are enabled thereby 
to put on their verdure and gaiety, and 

to 
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to yield us the benefit and pleafure of 
their grain and fruit. By the prefence 
of this great fountain of light and hear, 
we, and even nature foo, is awake and 
excited ; and by its abfence, grows tor-
pid and dull: its abfence by night dif-
pofes us to reft and fleep ; and even ve-
getables too fhut up their flowers then (a), 
and in a manner betake themfelves to 
reft : and its abfence in winter, how doth 
it change the whole face of nature, diveft 
vegetables of their gay attire, force ani-
mals to places of fhelter and - fafeguard, 
and give an afpef of melancholy and 
horror to all things ! 

Txvs it is manifeft, how wifely and in-
dulgently the great Creator bath provid-
ed for the good of our planet, by fo cri-
tically adjufting its pofition to, and its 
diftance from the Sun, to the itate and 
temper of it and all things thereon. And 

(a) See Phyfico-Theol. B. X. Note i¢. 

althoug4 
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although the reft of the planets encom-
pafiing the Sun, are fome of theirs near 
to, Tome of them farther from it, yet there 
is no great queftion to be made, but the 
fame wife Contriver hath made as good a 
provifion for them as for us, either by 
contempering their denfity to their dif-
tance from the Sun, or by fome other 
the wifeft and beff courfe ; as we have 
very juft reafon to fufpe6't, from that 
grand and folemn apparatus I (hall fpeak 
of, of fecondary planets. Which leads 
me to confider the provifions made for 
the fupply of the Sun's abfence, and its 
greater diftance. 

C H A P. 
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C I I A P. III. 
The Nec ~ty of Light, and the Provifion for 

it by  the fltnaofphere. 

E F OR E I come 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. 

AND firft as to the Earth. Of fuch ab-
folute neceffity is light (not to mention 
heat) that our world could not well be 
in the leaft utterly without it, becaufe if 
there fhould be utter abfolute darknefs 
(befides the great inconveniences it might 
bring to vegetables, minerals, and every 
other fuch like part of the creation, be-
fides this I fay) it would certainly put 
animals under an abfolute incapacity of 
performing their molt necefiary bufinefs, 
and a6ting in that office which the Divine 
Providence bath appointed them, altho' 

of 
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of greateft ufe to themfelves, or the reft 
of the world. Men, for inftance, whole 
bufinefs and occafionVoftertimes neceffi-
tate them to borrow a part of the night ; 
and all other animals, particularly fuch 
whole fafety, or temper, or conftitution of 
parts (as of their eye, for inftance, or fome 
other parts) confine them to their dens 
and places of retirement and reft by day, 
and are therefore in courfe compelled to 
feek their food, and wander about on 
their molt necefiary occafions . of life by 
night; all thefe, I fay, would at once be 
cut off from one of the grand benefits of 
life, from a6ting that part they bear in 
the creation, during fuch time as they 
fhould be put into abfolute darknefs. But 
to prevent this, the infinitely wife Contri-
ver of the world hath made divers admir-
able 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 alto, is 

4 	 by 
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of greateff ufe to themfelves, or the reff 
of the world. Men, for inftatice, whofe 
bufinefs and occafionVoftentimes necefii-
tate them to borrow a part of the night ; 
and all other animals, particularly fuch 
whofe fafety, or temper, or conftitution of 
parts (as of their eye, for inftance, or fome 
other parts) confine them to their dens 
and places of retirement and reff by day, 
and are therefore in courfe compelled to 
feek their food, and wander about on 
their moft neceffary occafions . of life by 
night; all thefe, I fay, would at once be 
cut off from one of the grand benefits of 
life, from aging that part they bear in 
the creation, during fuch time as they 
fhould be put into abfolute darknefs. But 
to prevent this, the infinitely wife Contri-
ver of the world hath made divers admir-
able provifions, both in our own, and 
the other planets too. One provifion 
which he hath made in our own globe, 
and 1. may add that of the Moon alfo, is 

4 	 by 
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by encompaffing both with an atmof-
phere (a), which, among other grand 
ufes, minifters very much to the propa-
gation of light partly by refleffing the 
rays of light, to our eye, and partly re-
fraffing them, fo as to make them vifible 
and ufeful to us, . when otherwife they 
would not appear.' Hence that whitenefs 
and brightnefs (b) obfervable in the air by 
day; and hence the twilight, when the 
Sun is hidden under the horizon. The 
like to which is obfervable in the Moon 

(a) Mr. Huygens, in his Cofmotheor. p. ir5. con- 
_ cludes the Moon to have no air or atmofphere , becaufe 

we fee its limb fo clearly and accurately defined, and 
becaufe he thought there are no feas or rivers in the 
Moon. But he was miftaken both in his conclufion 
and part of his premifes . For in the Solar eclipfe May r, 
317o6, which in Switzerland was total, they could ma-
nifeftly perceive the Moon's atmofphere, as may be 
feen in the accounts given in Philof. Tranf. No, 306. 
And fence that, in the ]aft total eclipfe of the Sun, on 
April 22, 1 7 r5, the Moon's atmofphere was very dif-
cernible, appearing in the form of a curious ring of va-
pours encompafring the Moon all the time of total dark-
nefs. Of which fee the accounts in the Philof. Trani 
and Mr. Whifton's. 

(b) See Phyfico-Theol. B. I. Ch. •i. Note rx. 
alfo, 
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alfo, in that fecondary, rutty light which 
is feen in her eclipfes, and before and after 
her quarters. 

CHAP. IV. 

V)e great Ufefulnefs of the Moon, and the 
mutual beneficial Returns which the Globes 
make to one another. 

AV I N G fhewn the abfolute necefiity 
of light, and the fupply thereof by 

the atmofpheres ; let us next fpeak of the 
principal provifion made for that, and for 
fupplying the Sun's abfence ; and that is 
by the Moon and ftars, which, as Mofes 
faith (a) 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 animals, 

(a) Gen. i. 16. 

L 	 or 
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or among vegetables, foffils, or in any of 
the grand works of nature, is hard to de-
termine, although vainly pretended unto 
by the judicial astrologers : but yet fome 
things there are, whofe periods and crifes 
fo ftriEtly obferve the courfes of the Sun, 
efpecially of the Moon, that, on the 
other hand, it is hard to deny the in-
fluences of thefe bodies here below. The 
tides particularly have all along fo con-
ftantly obferved the courfes of the Moon, 
that in all ages they have been fufpe&ed 
to be caufed and governed by that planet : 
and if the ftories of Pliny (a), Ariftotle, 
and others of the ancients, be true, it is 
by her influence, that the bodies of oysters 
and other (hell-fifh are increafed and di-
minifhed : that the mafs of man's blood 
is fo alfo ; that the humours are refolved 
and attra(ffed ; that the dead bodies of 
beafts are corrupted ; that all animals ex- 

(a) Plin. Nat. Hift. L. ii. C. 4z, 98, 99, zoi. 
Aire 
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pire at the time of ebb, particularly man ;  
that the fea purgeth itfelf of filth every 
full-moon, which gave occafion to the 
fable of the Sun's having his ftable about 
Meffina and Milazzo; and divers other 
fuch like conceits which thole authors 
name, too many, and too improbable, to 
deferve to be reckoned up in this place. 

BUT whatever influences the Moon, 
may have upon things here below, what-
ever her concern may be in any tranfac. 
tion of nature, or any other office of the 
creation, it is however very certain, that 
her light, eclipfes, monthly revolutions, 
and latitude or vagations towards our 
poles, are of great ufe to us. 

BY her light, to which I may add that 
of the (tars, we and the reft of the crea-
tures are able to protract our day at plea-
fure, to go hither and thither as our occa-
fions call, and to difpatch many of our af-
fairs by night, or to betake ourfelves to 
repofe and reff ; to which, according to 

L, 2 	 Pliny 
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Pliny (a), the Moon doth naturally in-
cline us. 

As to the eclipfes, whether of Sun or 
Moon, they have their excellent ufes too. 
The aftronomer applies them to confider-
able fervices in his way and the geogra-
pher makes them no lets ufeful in his : 
the 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 purpofe, to difco-
ver his longitude, to corre6t his account at 
fea, 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 force fuch revolutions too in the 

(a) Ferunt Luna fvminezim ac molle fzdus,. atque noc-
turnum, folvere humorem, & trahere, non auferre. Id 
manif fium C~e-  quod Somno foffitis torporem contrac-
tum in Caput revocct. Plin. L. ii. C. ioi. 

humours 
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humours and bodies of animals, and in the 
works of nature ; befides this, I fay, they 
are manifeftly of excellent ufe in the divi-
fions of time, in meafuring out our 
months, as the Sun doth our days and 
years, according to that appointment of 
the Creator, Gen. i. -14- And God f aid, 
Let there he lights _ in the farinament of the 
Heaven; to divide the day from the night; 
and let them be for figns, and for feafons, and 
for days, and years. 

AND laftly, as to the lunar Iatitude, or 
progreffes towards our poles, befides the 
ufe hereof to the preventing the too fre-
quent 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 
muff needs be a very great comfort, and 
of wonderful fervice to the inhabitants of 
thor'e forlorn parts, in their long and te-
dious nights, of fome days, yea, fome 

L 3 	months 
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months length: to men, to enable ,them 
tb difpatch fuch of their affairs as are of 
perpetual and conffant neceffity ; and to 
other animals of the air., land, or waters, 
to enable them with greater eafe and plea -
fure . to get their food, and pats where 
their pleafure leads them. 

THus the great Creator hath made the 
Moon to be of admirable ufe to our Earth. 
And fo wifely bath he contrived his works, 
that they are mutually ferviceabie to one 
another, fo that what goad fervices one 
loth, the other as readily returneth again.. 
Thus, as the Moon is a Moon to us, fo 
the Earth is with great reafon concluded 
by the philofophers, to be a Moon to the 
Moon ; not indeed a fecondary planet 
moving periodically about her, but fuch a 
planet, as refle&s the light of the Sun 
to her, and perhaps makes fuch like re-
turns of influx, as I Paid the Earth re-
ceives from her. For it is not t6 be doubt-
ed, if the Earth refle6ls light, and gra- 

vitates 
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vitates 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 offi-
ces. And this is Bill more probable from 
the likenefs difcernible between the Earth 
and the Moon, which is a ftrong pre-
fumption that the Moon may have the 
fame occafions for the Earth, as the Earth 
for her. For that fhe is an opake body, 
and that her furface is covered in fome 
meafure with hills and valleys, is manifeft 
beyond all doubt to our eye (a), as I before 
faid : and that fhe hath an atmofphere, 
is what hath been not long fence (b) difco-
vered : and that there are large oceans and 
colle6tions of water, is what I have before 
made probable (c). And therefore, agree-
ing thus in conftitution and make, their 
occafions for, and influences upon each 

(a) See Book V. Ch. 2. Note c. 
(b) See before Ch. 3. Note a. 
(c) Book V. Ch. 4. Note a. as alfo the Preface. 

I. 4 	other; 

A 



Y 6 8 	111 the Globes. 	Book VII. 
other, are in all probability mutual, and 
much the fame. 

AND after this manner, the infinitely 
wife Contriver of the univerfe . feems to 
have tranfa4-led throughout that immenfe 
(pace, by making all the feveral globes 
ufeful to one another. Thus all the pla-
nets of our Solar fyffiem are of considerable 
ufe to us, all of them refleft light unto 
us, and forne of them a light fo bright 
and ftrong, as particularly Venus and 
Jupiter, that they are a good fupply of the 
Moon's abfence in the night, as well as 
the Sun's. Nay, the very fecondaries 
(which I (hall fhew are of greateft ufe to 
their primary planets) have their ufes too 
amongft us; not only as being evident 
demonstrations 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 mars, 
which I have `before 'fhewn to be proba-
bly fo many Suns miniftering to as many 

fyftems 
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fyftems of planets ; it is certain they are 
.of great ufe to us in fupplyirig the abfence 
of the Sun and Moon by night. And 
there is no great doubt to be made, but 
that the like returns are made to them and 
their fyftems by our Sun. So that here 
we have an admirable oeconomy obferva- 
ble throughout all the vifible regions of 
the univerfe, in the natural affiftances 
and returns which one globe affords the 
other, even at the greateft diftance. 

CHAP. V. 
Of the Moons, or Secondary Planets in ge-

neral, which are obferved about fame of 
the Primary Planets. 

AV I N G taken a view of the me- 
thods which are ufed for the ac- 

commodating the Earth with light and 
heat, let us caff our eye to the reff of 
our Solar fyf{em, and examine whether 

I 	 any 
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any thing of the like kind is to be found 
there. And here we (hall find a no lefs 
admirable fcene of the great Creator's 
care and wifdom, than we difcovered in 
the Earth and Moon. In Mars, indeed, 
we can difcern a great fimilitude with the 
Earth in its opacity and fpots, but we 
have not yet been able to perceive any at-
tendance of Moons, as in the other fu-
perior planets; not fo much probably be-
caufe there are none, but becaufe they 
are fnzall, or they refle6t a weak light,. 
and are at a great diftance from. us. And 
as for Venus and Mercury there may be 
no occafion for'any attendants, by  reafon 
of their proximity to the Sun. But is 
the two higheft or more diftant planets, 
Jupiter and Saturn, we have a very noble 
and entertaining fcene of the Creator's 
glory. For whereas thole two planets are 
at a much greater diftance than any of 
the other .planets, from their fountain of 
light and heat, the Suns and as confer 

quently 
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quently their heat and light -are abafed in 
porportion to the fquare of their dif-
tances ; fo, to make them amends, they 
are furrounded with a more grand .retinue 
of fecondary planets, or Moons ; Jupiter 
with four, Saturn with five, as it is ima-
gined, and probably more (a). 

AND an admirable remedy this is, not 
only for the great dif{ance of thefe two 
planets from the Sun, but alfo for the tar-
dity of the periodick motion in their re- 

(a) Mr. Huygens , in his Cofmotheoros, p. 99• 
gives this account of the difcovery of the fatellites of 
Jupiter and Satuxn, That it is well known the difco-
very of the circumjovials is owing to Galilxo ; that 
the brighteft , and outermoft circumfaturnial he hap-
pened to fee with a 12 foot glafs in the year 1655 
that the reft are owing to Caffini , who firft faw them 
with a glafs of Campani's grinding of 36 feet, and af-
terwards with one of as many feet above loo. That 
the 3d and 5 th Caffini (hewed him in 1672 , and after-
wards oftener. That Caffini acquainted him by letter 
afterwards with his difcovery of the firft and fecond in 
Y684. That the two laft are not eafily difcerned, and 
be cannot fay he ever faw them . That befides the-fe 
five, he fufpe&s there may be one or more lye conceal-
ed. Of which fee ch. vii , following. 

fpeffive 
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fpecI-live orbits. For whereas Saturn re- 
wolves round the Sun but once in near 
thirty years, and Jupiter but once in near 
twelve, it comes to pafs that the places 
near the two poles of thofe planets have a 
night of near fifteen years in Saturn, and 
fix in Jupiter, fuppofing their axes in-
clined to the planes of their orbits, as it is 
in our own globe. But fuppofing (as it 
is imagined) that their axes , are not fo 
much inclined, and that their days and 
nights, their winters and fummers, are 
nearly equal ; in this refpe(ft the cafe 
would be worfe than in the long nights 
in the -  oilier cafe : but in both cafes the 
polar parts of both thole planets would 
be difinal regions of darknefs, when fo 
long detained from the kindly vifits of the 
Sun. But an admirable remedy is found, 
and a glorious Rene of the great Creator's 
works appear therein, as will be manifeft 
by confidering particulars in each of thofe 
two fuperior planets. 

C 11 A P. 
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CHAP. VI. 

Of Yupiter's Moons, Days, and Seafons. 

IN fpeaking concerning the fuperior pla-
nets in particular, I fhall begin with 

Jupiter. The dif$ance of this planet from 
the Sun is reckoned to be 343 millions of 
miles farther from the Sun than we are ;  
and by that means the Sun's light and 
heat are 27 times lefs there than with us, 
and its apparent diameter five times lefs (a). 
And confidering how vaft a globe Jupiter 
is, having its fuperficies zoo times, yea, 
(according to Mr. Huygens's computa-
tions) 400 times bigger than that of the 
Earth ; in this cafe, what vaf!: traces of 
that globe muff needs lie in profound 
darknefs and defolation, had no remedy 
been provided! But there are divers pro- 

(a) Gregorii Aftrom. L. vi. Prop. 5. Mr. Huygens 
makes the light and heat but 25 times lets, and the ap-
parent diameter five times. CofmQth. p. Io3. 

vided. 
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vided. One is by the frequent rotations 
of Jupiter round its own axis'; which be-
ing performed in lefs than ten hours, it 
comes to pafs, that what is wanting in the 
ftrength and degree of light and heat, is 
compenfated by the frequent returns there= 
of. 

TnE other remedy is by the increafe 
of the number of Moons about Jupiter, 
who is attended (as I faid) with four, as 
we, who are nearer the Sun, are with 
one. Concerning which thefe four things 
are remarkable: 

1. THE 1 R bulk, which in all probabi-
lity is not in any of them lefs than our 
Earth, as the molt ingenious Mr. Huy-
gens concludes (a) from their fhade upon. 
Jupiter's difk. By which means partly it 
is that, 

a. THEY refle6t fo ftrong, brifk, and 
vivid a light, as appears very illuftrious 
and entertaining even to us at fo great a 

(a) Cofmotheor. p. iox. 
diftance 
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diffance from it: which cannot but be 
very pleafing and comfortable to that 
planet: befides the no lefs beneficial and 
friendly influences conveyed Wtherewith at 
the fame time. 

3. THEIR due diftances from Jupiter, 
and from one another; and their agree-
able periodic revolutions, which I have 
formerly obferved (a) to be in the moft 
exa& mathematical proportions. By the 
firft of thefe, thofe fatellites efcape all dif-
agreeable concourfes and violent oppofi-
tions, and, in the mofl kindly manner, 
fend their influx to the planet they wait: 
upon : and by the latter, they are per-
petually carrying about their light and 
other benefits from place to place. For 
by the motion of the innermoft round 
once in lets than two days ; of the next 
in about 3-i days; of the third in fome-
what above a week ; and of the outer-
rnoft in near 1 7 days: by thefe means, I 

(a) Book IV. Chap. iv. 
fay, 
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fay, it happens very feldom, that any part 
of Jupiter is at any time without the 
prefence and attendance of one or more 
of thofe fatellites ; but one is vifiting one 
part, whilff another is attending another ; 
and another another part, and Jupiter 
himfelf making fpeedy returns and revo-
lutions all the while. 

4. T"E laff thing remarkable is, the 
latitudes of Jupiter's Moons, or their pro-
greffes towards his poles, which are in a 
due proportion to their diflances and pe-
riods: as I have before (hewn, Book IV. 
Chap. v. 

AND as the latitudes of thefe fatellites 
differ according to their diftances and pe- 
riods ; fo another remarkable thing there- 
in, is, that they f hift their latitudes in 
longer or fhorter times, according as their 
latitudes or vagations towards the polar 
parts of Jupiter are greater or leffer. By 
which means fome are making their 
progreffes towards Jupiter's poles one way, 

whilff 
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whilft force are wandering the other way, 
and force are flaying ,  there a longer time, 
and force a leffer and lefl~er time. By which 
quadruple variety .of latitudes, and per-
petual changes of it, it comes to pafs, 
that thofe large tra(Hs towards the polar 
parts of that vaft planet, have their due 
fhare in the light and kindly fervices of 
its four Moons, and are feldom or never 
deprived of them. 

CHAP. VII. 

O, f Saturn's Moons, Ring, Days, and 
Seafons. 

AV I N G feen the admirable provi- 
fion made for the remedying Ju- 

piter's great diftance from the Sun; let 
us, in the laft place, take a view of Sa-
turn, which is above aoo millions of Eng-
lifh miles farther from the Sun than Ju-
piter, and near 700 millions of miles far- 

M 	 thex 
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ther than is our Earth. And here oar. 
glafies, as imperfeEf as they are, have dif-. 
covered fo furprizing an apparatus, that 
muff needs ffrike every one that views it 
with wonder and amazement. 

Fox, in the firft place, inftead of four 
fatellites or moons, as Jupiter ,  hath, Sa-
turn hath five, and probably more. Three 
of thefe I myfelf have feen with Mr. Huy-
gens's 12 o  -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 others have feen, there is great 
reafon to conclude there is a fixth lying 
between the two outermoft, there being a 
larger (pace between theirs than is in pro-
portion to what is found amongft the reft. 
And it is not improbable, but that there 
are others alfo lying beyond the fifth or 
outerrnoft, but become ilivifible at io great 
a diflance from us, by means of fome 
obfcurity, fuch as is obfervable in the 
out_ermoff itfelf, which is never to be feen 

by 
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by .us, but in the weflern part of its or-
bit, as Mr. Huygens obferves (a). 

THESE fatellites we may reafonably 
conclude to be. of a prodigious bulk, for 
the reflea$ing of light, and for their other 
m- iniftrations to Saturn, becaufe other-. 
wife they could not be feen at fo great a 
dif#ance as the Earth ; and particularly 
one of them (b) is of that magnitude, and 
its light fo brifk and vivid, that it ap-
pears very illuftrious through our longer .  

(g) The reafon why Saturn's fifth fatellite appears 
not on the caftern, but wefaern part of its orbir, Mr.' 
Huygens very fagacioufly (like 'iimfelf) conje(Stui : _o 
be, becaufe this fatellite, as the ;,/loon doth to the 
Earth, alvaays turns one acid the fame fide to Saturn, 
and becaufe this fatellite hath, he imagines, only one 
part of its furface clear, and the greateft part obfcure, 
and not able to refleCl futficient lio-ht to us ; therefore 
all the time that obfcure part is turned towards us 
(which is whilft the fatellite is in the eaftern part of 
its orbit) it difaPeears : but in the weftern part it ap-
pears, becaufe the bright fides lie towards us. Cof no-
theor. ir  i8. 

(b) It is the fourth fatellite, or outermoft but onq 
(called from its first difcoverer, the Huygenian fatellite) 
that is fo vifible. 

M. 2 	 glafi'es, 
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glafl'es, and may be difcerned with our 
fhorter. 
. As to the diftances, the periods, and la-

titudes of thole fatellites, they being con-
fentaneous to what I have already taken 
notice of in Jupiter, I fllall not infift up-
on them, but pafs to another provision 
made for the great diftance of that planet; 
which is a thing fo fingular to Saturn, fo 
•unufual in all the reft of the creation, and 
fo amazing, that it is an evident and no-
ble demonftration of the great Creator's 
art and care; and that is Saturn's ring. 
Concerning which thefe things are obferv-
able : 

z. TxE prodigious faze of it, its great 
breadth and vaft compafs. This we may 
make a judgment of, by comparing it 
i;vith Saturn himfelf. And fuppofing the 
diameter of Saturn to - be as is before de- 
termined,. 93451  Englifh miles, the dia- 
meter of his ring will be 2 i o265 fueh 

miles, 
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miles, and its breadth about 292oo (a), 

an amazing arch to an eye placed in that 
planet. 

z. THE due and convenient diftance of 
it from. Saturn itfelf ; not clofely adhering 
to it, becaufe that would annoy a large 
portion of Saturn'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 per-
mitted to enter between the planet and its 
ring, whilff other rays are at the fame time 
refleLged upon the planet by the ring. 

3. THF_ thicknefs 'of the ring, which is 
hardly, if at all, perceivable by us; which 
is as great a benefit, as its edging fhade 
would be an annoyance; was the ring 
thick. 

(a) Mr. Huygens, in his Syftetna Saturn. p. 47. and 
Cofnotheor. p. iog. determines the diameter of Sa-
turn's ring to the diameter of Saturn, to be as nine to 
four; 'and the breadth of the ring, and ditlance of the 
ring from Saturn's .body, to be nearly equal, and ac-
cordingly thefe numbers are defined hcre. 

M 	 4, IT s 
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4- IT9 frAoothn& and aptitude, to ra-
fleft light atid heat (d) is a wonderful 
convenience in it. Was it full of thouft-
tain8 and valleys, and -  I way add waters 
too, as in our Earth, and pfobably the 
Moon likewite, the ro-&.&I-ou 'would be 
too weak to render the fitig vifible 'anto 
-ti's, at fo great a difts:tice 118 we are 2.

,  bVit 
perceiving its light to be fo lively and 
ftrong, as to render both ittelf and Saturn 
Very illfift-tious., it i8 ;a defn,6nf~ fation of 
the aptitude of i't's ftfiiJq -w-e 5  and fmooth" 
nefs for the refieffion -of fight a'nd heat td 
the plawet it f'erv-e8' 

As the petiodiOAl revolutions Of thb 
Ea?:-t'h are an e -xtelleiit and providential 
contrivance for thoft uleffid axed neceffary 
mutations we have of the feafons of the 
year, fo no doubt but the fame benefits ac-
crue to thofie revolutions which 8aturnbAth 
."Ibout the Sun. It is vifibje 2  that as Sa-
turn changes ,  its place ifi its orbit, fo its 

See  Huygen. Sy4. Saturn. P- 70. 
ring 
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ring receives a variety of afpeEts (a), not 
only with refpeEt to us, but to the Sun. 
Thus in one part of the orbit it appears 
with a larger kb) ellipfis, fo as to exhibit 
a larger (pace between it and Saturn : in 
another part, with a lefier, and fo with a 
leffer ellipfis, and fometimes as only a 
slender ffrait line, and fometimes it is not 
vifible at all (c) : alfo fometimes one fide 

M 4 	 of 

(a) Every 14 or 15 years Saturn's ring hath the fame 
face ; appearing at one time with large open anfie, at 
another time with no ring at all. Which appear-
ance is obtained by gentle progrefiees from the one to the 
other face. As, if the anfx are the largefl:, 'they gra-
dually diminifh, until no anfie, or apertures, are ro be 
feen in the ring, and at laft no ring at all alfo. See 
Fig. 8. 

(b) This Mr. Huygens fhews is when Saturn is 
2oz degrees in Gemini and Sagitary. This was the 
appearance it had in April 17o8, and which it will 
again receive at the end of 1722 ; only with this dif-
ference, that whereas the ring traverfed the upper or 
northerly part of Saturn's difk. in 1708, it doth now, 
and will for force years to come, traverfe the lower or 
foutherly part thereof, as is reprefented in Fig. 7. 

(c) Mr. Huygens chews, that for about fix months 
}aefore and after Saturn's being in 20;, degrees of Virgo 

and 
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of the ring is enlightened, and reflects 
light towards one part of Saturn, fome-
times the other i liglhtens another part ; 
and there is no doubt, but that as our 
Earth has its feafons, according to its PO-T 
fition to the Sun, in its periodical motion 
in its orbit ; fo Saturli throughout his pe-
riod, hath his feafons according unto his 
pofition to the Sun, and the various re;-
flexions of the ring upon the feveral parts 
of his globe (a). 

THESE 

and Pifces, the ring is not vifible, but Saturn appears 
round. Syft. Saturn. p. 59 ,  74, &c. And accordingly 
at this very time there is no appearance of the ring, on-
ly  a fmall narrow lift or be crofl ~eth the middle of Sa-
turn's di ~ , of a colour fomewhat different from the 
r,ft of Saturn's face, and in the place where the ring 
fhould 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&ober and 
beginningof Novemberthis prefent year 1714. But a 
little before this , viz. on Sept. 26 . I could through an 
126 foot glafs difcern the narrow ends of the ring on 
each fide Saturn. A reprefentation of which I have 
given in Fig. 9. 

(a) There is very great reafon to imagine this doth 
certainly happen in Saturn, becaufe, as Mr. Buygens 

obferves'. 
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THESE,  five things obfervable in Sa-
curn's ring, we have pretty good aflar-
ance of, from our views through good 
glafies. But there is a 

6th THING I fhall add as only conjec 
tural, and than is, a fuppofition that the 
axis of Saturn (a) 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 fome certain 
fhort fpace of time. For without -there 
two conveniences, very large traCls of Sa-
turn would suffer extremely for want of 
the Sun. For if Saturn hath no other 
motion but that round the Sun in its orb, 
onepart mutt be excluded from the Sun's 

obferves, Saturn appears fometimes more folendid than 
other times. Ita fenzper (faith n.•) .  quo' rrcpzus ve;jizs Can-
eri & Capricorn; figna acce,fcriz, eo aut certe 
fplend;d;orem, et;am ab/q.:: .telefcc i9 air,  itur+an, q%i-DPe 
annul; ell;pf fewper P lat;ics parr-,:;ite% fi unen. Syit. 
Saturn. p. 56. 

(a) Mr. Huygens dctermines the inc 1ination of Sa-
turn's axis to the plane of his ort::c to be gr. as that 
of the Earth is 23 degrees. Cofaiotaeo:. p.'zo8. 

vi.fits 
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vifits fdr 15 years, whili'f the other par-
takes all the while of _them ; and one he-
inif'phere will enjoy the benefit of the ring, 
whilft the other is eclipfed by it: and in 
this cafe the ring would be nearly as pre-
judicial to the eclipfed part, as it is ufeful 
tee the cnlightened. But fuppofing Sa-
turn to move round in the farne, or a 
fhorter time than Jupiter, and in a path 
pretty much inclined to the ring, all parts 
then of that va-ft:planet will have their fre-
quent reti.~ns of day and night, of heat 
and cold. And finee this is what is dif-
cerniblc in the other planets, and is no 
lets neceffa.ry for the benefit and comfort 
of this, we may reafonably conclude the 
thing to be probable, although not dif- 
cernible at Saturn's ,great dif }ance from 

CHAPO 
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CI-IAP. VIII. 
The CO N C L U S 1 ' 0 N. 

IF 	H U S I have taken a view of the 
provif on male for thofe two grand, 

and uni'verfal neceffaries, light and heat ; 
t'hings,,ih all probability, no lefs neceffary 
for the ether globes, than for our own : 
and things which not only animals can- 
riot fnbfifl without, but what all things 
here below Rand in need of as well as 
they. When therefore we actually fee and 
feel thofe indulgent provifions, thofe ama-
2;ing alts of the great Creator ; when we 
have views of their extent into myriads of 
other the moft diftant globes; when (to 
go no farther) we fee in our own fyftem 
of the Sun, finch a prodigious mafs of fire 
as the Stan is, placed in the center, to 
fcatter away the darknefs ;  and to warm 
and cherifh us by day ;  and finch a noble 
retinue of moons and mars, attending and 

I 	 affifting 
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affifting us by night; when we fee this in-
dulgence, this care of the Creator, extend-
ed to all the other planets, and that ac-
cording to their feveral diftances, they 
have a proportionate provifion of the 
greater number of moons, and Saturn a 
ftupendous ring befides, to fupply the de-
creafe of light and heat:; who can be 
otherwife . than amazed at fuck provi-
dential, fuck ufeful, fuch well contrived, 
fuch ftately works of God! Who can view 
their glories, and partake of their be-
neficial influences, -and at the fame time 
not _ adore the wifdom, - and praife the 
kindnefs of their Contriver and Maker'! . 
But, above all, fhould there be any found, 
among rational Beings, fo ftupid, fo vile, 
fo infatuated with their vices, as to deny 
thefe works to be God's, and afcribe them 
to a neceffity of nature, or indeed a mere 
nothing, namely, chance ! But fuch there, 
are to be met with among ourfelves, and 
fome fuch the prophet tells us of, Ifai. v, 

I Ia 
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11, ra. Men that had fo debauched them-
felves with drink, and enervated their 
minds by pleafures, that they regarded not 
the work of they Lord, neither con adered the 
operation of his hands. Such perfons hav-
ing led their lives in fuch a manner, as 
to wifh there was no God to call there 
to account, would then perfuade them-
felves there is none; and therefore ftupid-
ly afcribe thofe manifeft demonflrations 
of the infinite power, and wifdom of God; 
to a mere nothing, rather than to their 
great Author. But may we not with as 
good reafon, imagine a lighted candle, a 
well made culinary fire, a flaming beacon, 
or.light-houfe, to be the work of chance, 
and not of man, as thofe glories of the 
Heavens not to be the works of God ? 
For it is very certain, that as much wif-
dom, art, and power worthy of God, is 
(hewn in the lights of the Heavens; as 
there is in thofe upon Earth, worthy of 
man, which none can doubt were con- 

trived 
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trived and made by man. And if from 
thefe mean contrivances and works of 
man, we conclude them to be the works 
of man; why not the grand, the amazing 
works of the Heavens, furpaffing all the 
wit and power of man; why not thefe, I 
fay, the works of force Being as much fu-
perior to man ? According to the argu-
memt cf Chryfippus, which fhall conclude 
this Book ; 11  If there be any Being that 
can effca thofe things, which man, altho' 
endowed with reafon, is not able to ef-
fca ; that Being is certainly greater, and 
ftronger, and wifer than man. But man is 
not aide to mare the Heavens ; therefore 
the Being that did make their, excels 
man in art, counfel, prudence, and power." 

BOOK. 
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PRACTICAL INFERENCES 

From the foregoing 

N the foregoing feven Books, having 
taken a view of what prefents itfelf 

to us in the Heavens, and feen a fcene of 
the greateff grandeur , a work well con-
trived , admirahl~  adapted , and every way 
full of magnificence ; all tl-.at now remains 
is, to endeavour to make thefe views and 
confederations ufeful to ourfelves. Wliich 
I (hall do in the following Chapters. 

CHAP. 
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CHAP. I. 

Ve Exijlence of God colleted by the Hra- ~ 

thens ~from tlge ff orks of the Heavens. 

HE firft and moff ready and. natural 
ded"uEtion we can make from fuch a 

glorious fcene of workmanfhip, as is .be-
fore reprefented, is to confider, who the 
great workman was? 

THAT ' the author of 'all this glorious 
fcene of things was - God, is fuck a 'con-
clufion,-  that even •the moff ignorant, and 
barbarous part of - mankind have been able 
to make. from the manifeft fignals vifible 
therein fignals fo plain and conclufiv'e, 
that Tuff's Stoic (a) cites it as'_'Ariftotle" 
opinion, « That if ' there Were 'fuch a fort 
of people; that had always lived under 
the Earth, in good and . fplendid habita-
tions , adorned with imagery and pi6lures, 

(a) De Nat. Deor. L. ii. C.. ~~ . 
and 
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and furnifhed with all things that thofe 
accounted happy abound with .'and fup= 
poling that there people had. never' at any 
time gone out upon the Earth, but only 
by' report had heard there was 'fuch a thing 
as a Deity,' and a power of the Gods; and 
that at a certain time afterwards; the 
Earth fhould open, and this people get 
out of their hidden manfions into the 
places we inhabit: when on the fiidden . 
they fhould fee the Earth, the Seas, and 
the Heavens ; perceive the magnitude of 
the clouds, and the. force of the winds ; 
behold the Sun, and its grandeur and 
beauty; and know its power in making 
the day, by diffufing his light throughout 
the whole Heavens; and when the night 
had overfpread the Earth with darknefs, 
they fhould difcern the whole Heavens 
befpread and adorned with Bars, and fee 
the variety of the Moon's phafes in her 
increafe and decreafe, together with the 
rifings and fettings, and the Rated and inn= 

N 	mutable 
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mutable courfes of all thefe throughout all 
eternity; this people, when they should 
fee all thefe things, would infallibly ima-
gine that there are Gods, and that thDfe 
grand works were the works of the Gods." 
Thus have we the opinion and conclufion 
of two eminent heathens together, Ari-
flotle, and Tully's Stoic. 

AND if the Heavens fo plainly declare the 
glory of God, and the firmament fheweth his 
handy-work (a) ; if thofe charac'cers, thole 
impreffes of the Divine Hand ;  are fo le-
gible, that their line is gone out through all 
the Earth, and their words to the end of the 
world, fo that there is no language, tongue, or 
fpeech where their voice is not heard; nay, 
if thefe things are fuch, that even a fub-
terraneous people would, at firm fight, con-
elude them to be God's work; how daring 
and impudent, how unworthy of a ratio-
nal Being, is it, to deny thefe works to 
God, and afcribe them to any thing, yea, 

(a) MI. xix.. r, &c. 
a mere 
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a mere nothing; as chance is, rather than 
God? Tully's Stoic, laft mentioned, de-
nieth him to be a roan who fhould do this. 
His words (a) are, « Who would fay he 
is a man, who when he fhould behold the 
motion of the Heavens to be fo certain, and 
the. orders of the (tars fo eftablifhed, and 
all things fo well conneEted and adapted to-
gether, and deny that reafon was here, and 
fay 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? What! faith he, when we 
fee a thing moved by force certain device, 
as a fphere, the hours, and many things 
befides; we make no doubt but that thefe 
are the works of reafon. And fo when we 
fee the noble train of the Heavens, moved 
and wheeled about, with an admirable 
pace, and in the molt conftant manner, 
making thofe anniverfary changes, fo ne-
cefl'ary to the good and prefervation of all 
things; do we doubt whether thefe things 

(a) Cicero, ibid. cap. 38. 
N 2 	 ark 
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are done by reafon, yea, by fome more 
excellent and divine reafon ? For, faith 
he, fetting afide the fubtilties of difputa-
tion, . we may a6tually behold with our 
eyes, in fome meafure, the beauty of thofe 
things which we aff'ert are ordered by the 
Divine Providence." And then he en-
ters into along detail of particulars of this 
kind, too many to be named here. 

THUS Cicero, throughout whofe works 
fo many paffages of this nature occur, that 
it would be endlefs to cite them : and 
therefore one obfervation that thews what 
his opinion was of the fenfe of mankind 
in the matter, shall clofe what he faith, 
and that is in his Book de Legibus (a), 
where he faith, " Among all the tribes 
of animals, none but man hath any fenfe 
.®f a God; and among mankind there is no 
nation fo favage and barbarous, which 
although ignorant of what God it ought 

P have, yet well knows it ought to have 
one." 

(a) L. i. C. 8, 
AND 
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AND after the fame manner Seneca (a), 

who inftanceth in two things to Phew the 
deference we are apt to give to the gene-
ral prefumption and consent of mankind. 
One is in the immortality of the foul ; the 
other is in the exiftence of a Deity; which, 
faith he, " among other arguments we 
colle6t from the innate opinion which all 
men have of the Gods: for there is no 
nation in the world fo void of law and 
morality, as not to believe but there are 
fome Gods." Nay, fo pofitive he is in this 
matter, that in another place he exprefsly 
faith, c ,  they lie that fay, they believe there 
is no God, for although by day they may 
affirm 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 pafiage, relating to the 
Heavens, shall fuffice, . and that is in 
his difcourfe, fllewing, « Why evils befal 
good men, feeing there is a Divine Pro ,  

(a) Epift. z7. 
ITT 3 	vidence 
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vidence (a)..' He takes it for .granted in 
this difcourfe, that there is fuch a thing - as 
a Divine Power and Providence. governing 
the world; and he faith, 11  it was needlefs 
for him to Phew that fo great a, work [as 
the world] could not Band without fome 
ruler; that fo regular motions of the 
(tars could not be the effe6ts of a fortui- 
tous force, and that the impulfes of chance 
must be oftentimes difturbed and juftle; 
that this undif}urbed velocity, which bears 
the weight of , fo many things, in the 
earth and feas ; fo great a number of hea-
venly lights, both very illuftrious, and al- 
fo fhining by a manifeft difpofal, must 
needs proceed by the dire6tion of fome 
eternal law : that this can never be the 
order of ftraggling matter; neither is it 
pofhble for things fortuitoufly and rafhly 
combined, to depend upon, and manifeft 
fo much art." Divers of which matters he 
proceeds to inftance in. Thus Cicero 

(a) ~' uare bonis, viris, &c, c. i. 

and 
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and . Seneca ; to whofe evidences I might 
have added many others, particularly a 
great deal out of Plato (the divine Plato, 
the Homer of philofophers, as he is call-
ed by the antients) : but. it would . be 
needlefs; as . well as tedious, fence thefe 
two former have given us the fenfe of 
mankind, as well as their own opinion in 
the matter. 

CHAP. II. 

God's Perfe6lions demosorated by his Works. 

S God's works have been (hewn to 
be manifeft demonftrations of his 

exiftence; fo they are no lets of his per- 
feaions, particularly of his infinite power, 
wifdom, and goodnefs ; inafmuch as every 
workman is known by his work. A pa-
lace that fhould have nothing defeaive in 
fituation, beauty, or convenience, would 

N 4 	argue 
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argue the architect to have been a man. 
of fagacity, and fkilful in geometry, arith-
metic, optics, and all other mathematical 
fciences, ferving to make a man a com-
pleat architect ; yea, to have foYne judg-
ment in phyfic, and natural philofophy 
too. And fo this glorious fcene of God's 
works, the Heavens, plainly demonftrate 
the workman's infinite wifdom to con-
trive, his omnipotency to make, and his 
infinite goodnefs, in being fo indulgent to 
all the creatures ;  as to contrive and order 
all his works for their good. For what 
lefs than infinite could effect all thofe 
grand things, which I have, in this dif-
courfe, fhewn to be manifeft in the Hea-
vens ? What archite6t could build fuck 
vaft maffes, and fuch an innumerable 
company of them too, as I have (hewn the 
Heavens do contain ? What mathemati-
cian could fo exaEtly adjuft their dif-
tances ? What mechanic fo nicely adapt 
their motions, fo well contrive their figures, 

~s 
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as in the very belt manner may ferve to 
their own confervation and benefit, and the 
convenience of the other globes alfo ? 
What naturalift, what philofopher, could 
impregnate every globe, with a thing of 
that abfolute neceffiity to its confervation, 
as that of gravity is ? What optician, 
what chymift could ever have hit upon 
fuch a noble apparatus for light and heat, 
as the Sun, the Moon, and the (tars are? 
could amafs together fuch a pile of fire 
as the Sun is? could appoint fuch lights 
as the Moon and other fecondaries are ? 
None certainly could do thefe things but 
God. 

C H A Pd 
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C H 'A P. I1I. 

Of God's &Iation to -us, and the D.utier re 
fulting fr• om thence. 

T appearing from, the laft Chapter how 
great a Being the Creator is, it is 

time to confider what relations he Rands 
in to us, and what is due from us to him. 
]rlis relation to us is that of Creator ; and 
as fuch, of Confervator, fovereign Lord, 
and Ruler, one_ that bath an abfolute power 
over us, and all things belonging to us, 
that can fubjeca us to what laws he fees 
fit, and that can reward or punifh us as 
we ideferve. And in this cafe, the leaft 

' we can do, is to revere and fear him at 
all times, to worship and ferve him with 
all your power, to comply with his holy 
wills fincerely and heartily, and to obey 
hint in all things he bath either forbid-
deu, or enjoined. And confidering alfo 
hctw great indulgence and love the Creator 

3 	 bath 
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hath ihewn 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 goodnefs. 

THESE kind of conclufions are fo ,  na-
tural, that the very heathens have in fome . 
meafure made them. Thus Cicero's. Stoic 
before cited (a), cc 9uid verb.? hominum 
ratio non, &c. What! doth not man's 
reafon penetrate as far as even the very 
Heavens ? For we alone of all animals 
have known the rifings, fettings,, and 
courfes of the (tars : by mankind it is that 
the day, the month, and year, is determin-
ed ; that the eclipfes of the Sun and Moon 
are known, and foretold to all futurity 
of which luminary they are, how great 
they will be, and when they are to hap-
pen. Which thing the mind contemplat-
ing, it receives from hence (b) the know- 

(a) De Nat. Deor. L. ii, c. 6r. 
(bJ Some read it in$ead of accip t ad cognitionem 

VorTum; accipit ab his rognitionem Deorum . 
ledge, 
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ledge of the Gods-. from whence arifes 
piety; to which is joined juftice, and the 
other virtues ; from which fprings that 
blefi'ed life, which is equal unto, and like 
that -of the Gods themfelves, and in no re- 
fpe6t yielding to thofe cceleftials , except in 
immortality, which is not necefiary to 
happy living." And in his Book De Le-
$ibus (a), Cicero brings in his collocutor 
faying, cc Sit igitur hoc a principio perfua-
fum, &c. i. e. Let this be what every member 
of the commonwealth is fully convinced 
of from the beginning, that the Gods are 
lords and governors of all things ; that 
whatfoever things are done, they are ma-
naged by their influence, rule, and divi-
nity ; that they merit a great deal of man-
kind, and obferve what every one is, 
what he doth, what he admits into his 
mind ;  with what mind, what piety he 
cultivates religion; and that they take an 
account both of the righteous and wick- 

(a) Lib. ii. C. 7. 	 ~2 
ed. 
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ed. For, faith he, minds that are endued 
with thefe principles, will fcarce ever de-
part from that opinion that is ufeful and 
true." And a little after (a), one of the 
laws arifing from hence he faith is, CL  Let 
men approach the ,Gods with purity, let 
them praaife piety; for he that doth 
otherwife God himfelf , will be the avenger 
of." This purity and fincerity is fo ne-
cefiary a concomitant of religion and di-
vine worfhip, according to Cicero, that he 
makes it, in another place, to be that 
which diffinguifhes religion from fuperffi-
tion (b), « Cultus autem Deorum efi opti-
mus, &c. But that religion, that worfhip 
of the Gods is the beff, the pureft, the 
holieff, and fulleff of piety, that we al-
ways revere and worfhip them with a pure, 
upright, and undefiled mind and voice. 
For, faith he, not only the philofophers, 
but our forefathers, have diftinguifhed 
fuperffition from our religion;" which lie 

(a) Cap. 8: . 
(b) Nat. Deor. L. ii. C. 28. 

afiigns 
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afiigns the difference of, and then tells us, 
« that the one hath the name of a vice, 
the other of praife." 

Txus, as the heathens have, by the 
light of nature, deduced the exiftence and 
attributes of God from his works, and par-
ticularly thofe of the Heavens ; fo have 
they, at the fame time, colleEted what 
the principal duties are which men owe 
to God ;  - fo reafonable, fo natural, fo ma-
nifeft they are to all mankind. 

CHAP. IV. 

La6tantius his Zrgument again ft the Hea- 
then Gods. 

TH E next inference shall be one made 
by the eloquent . La&antius (a) 

cc  Arguntentum illud quo colligunt univerfa 
caleflia Deos re, &c. i. e. That argu- 
ment whereby they conclude the heavenly 

(a) Inftitut. L. ii. c. S. 
bodies 
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bodies to be Gods,- proveth the contrary 
for if therefore they think them to be Gods ;  
becaufe they have fuck, certain and well 
contrived rational courfes, they err. For 
froth hence it appears that they are not 
Gods, becaufe they are not able to wander 
out of thofe, paths that are prefcribed 
their : whereas, if they were Gods, they 
would go here and there, and every where, 
without any compulfion, like as animals 
upon the Earth -do ; whofe wills being 
free, they wander hither and thither., as 
they lift, and go whitherfoever their minds 
carry them." 

Taus La6tanitius, with great reafon, re-
futes the divinity of the heavenly bodies ; 
which, on the contrary, are fo far from 
being Gods, and obje6ts of divine honour 
and worfhip, that fome of them have been 
taken to be places of torment. Thus co-
mets particularly, which muff needs have 
a very unequal and uncomfortable temper 
of heat and cold, by reafon of their pro- 

digioufly 
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digioufly near approaches to the Sun ;  and 
as great receff'es from it. Thus, accord-
ing to the before , commended Sir Ifaac 
Newton's (a) computation, the comet in 
168o, in its perihelion, was above 166 
times nearer 'the Sun than the Earth is ; 
and confequently its heat was then 28000 
times greater than, that of fummer : fo 
that a ball of iron as big as the Earth 
heated by it, would hardly become cook in 
s0000 years. Such a, place therefore, if 
def gned for habitation, may be imagined 
to be deftined rather for a place of tor-
ment, than any other fort of living. 

BUT above all, the Sun itfelf, the great 
objeft of heathen worfhip, is, by fome of 
our own learned countrymen, fuppofed to 
be probably the place of hell. Of which 
Mr.. Swinden hath written a treatife called, 
An Enquiry into the Nature and Place of 

Hell. 
(a) Principia, p. 446. 

CHAP. 
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CHAP. V. 

This Survey of the Heavens teaches us not It 

overvalue the World; with ,Roeelions of 
the Heathen LYriters thereupon. 

FR O M the confideration of the prodi-
gious magnitude and multitude of 

the heavenly bodies, and the far more no-
ble furniture and retinue which fome of 
them have more than we, we may learn 
not-to overvalue this world, nor 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 fo much as 
vifible among the greater part of the Hea-
vens, namely, the fixed ftars. And if mag-
nitude or retinue may dignify a planet, 
Saturn and Jupiter may claim the prefe-
rence : or if proximity to the mar mag-
nificent globe of all the fyftem, to the foun-
tain of light and heat, to the centre, can 

0 	 honour 
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honour and aggrandize a planet, then 
Mercury and Venus can claim that dig-
nity. If therefore our world, be one 
of the inferior parts of our fyftem, why 
fhould we inordinately feek and defire it ? 
But above all, why fhould we unjuftly 
grafp at it, a tl be guilty of theft or ra-
pine, lying or cheating, or any injustice, 
or fu-x for it? Why should we facrifice 
our innocence for it, or  past even only 
with a g.Ao.d name for it, which. Solomon 
faith (a) is rather- to be chof p2 than great 
riches! Why should we do thus, if we 
were-fore ,of gaining the whole terraque-
ous globe, much lets do it for a fmall pit-
tance of it, as the heft empire in the worid 
is? For as our bleffed Saviour argues, 
Matt. xvi. 26. What is a roan Profited, if 
,{ie fhould gain tlae whole world, and lofe his 
&wn foul ? or what fmall a nzan give in ex-
change fir or his fozil ? 

(n) Pipv. xxii. I. 
BUT 



Chap. V. 	Pliny's .Defcant. 	2 T Y 

13UT pafling :over the arguments which. 
Chriflianty fuggefts, :let us fee how force 
of the heathen writers defcant upon this 

• fubje6t. Pliny (q) is very pathetical in 
his reflefions, when he had (hewn what 
little portions of the Earth were left for 
tu.s, and what large traEls were rendered 
(as he thought) .ufelefs, the frigid zones 
being frozen up with excefhve cold, the 
torrid zone being burnt up (as the opi-
nion then was) with as exceffive heat, -and 
other parts drowned by the fea, lakes, and 
rivers, and others covered with large 
woods, defarts, or barren mountains : he 
then exclaims thus, " Hv .tot portiones ter-
rw," &c. i. e. Thefe little parcels of land, 
which are left for our habitation ;  yea, as 
many have .taught, this point of the world 
(for no other is the Earth in refpe& of the 
univerfe) this is the matter, this the feat 
of our glory: here it is we bear our hoa 

no4p ; here we exercife our authority ; 
(a) Nat. Hilt. L. R. c: 68. 

0 2 	 here 
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here we covet riches; here mankind make 
a buftle ; here we begin our civil wars, 
and foften the Earth with mutual flaugh-
ters:' And then having fhewn how by 
fraud and violence men strive to enlarge 
their eftates, faith he, 11  What a little 
part of thofe lands ,loth he enjoy? And 
when he hath augmented them, even to 
the meafure of his avarice, what a poor 
pittance is it that his dead body at laft 
poffeffath?" Thus Pliny. And after the 
fame manner Seneca refleEts upon the mat- 
ter (a), when he fhews how virtue. tends 
to make a man compleatly happy; among 
other things, by preparing him for the fo- 
ciety 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 with all its 
wealth. Ic Nec eninn pote, faith he, ante 
contenmere porticus; ' &c. i. e. A man can 
never be able to flight the. ftately piazza, 

(a) Nat. Q wft. L. x . Prxf. 
the 
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the noble roofs fhining with ivory, the 
curioufly clipped woods, and the pleafant 
rivulets conveyed to the houfes, until he 
hath , furveyed the whole world, and fpy-
ing from above our little globe of Earth, 
covered in a great meafure by the fea ; and 
where it is not, is far and near fqualid, 
and either parched with heat, or frozen 
with cold, he faith to himfelf, is this that 
point, which by fire and fwold is divided 
among fo many nations? O how ridiculous 
are the bounds of mortals! The Ifter 
bounds the Dacians, the Strymon the 
Thracians, Euphrates, the Parthians, the 
Danube parteth the Sarmatians and Ro-
mans, the Rhine gives bounds to Germany, 
the Pyrenees to France and Spain, and be, 
tween ./Egypt and Ethiopia lie the "vaft un-
cultivated fandy defarts. If any could give 
human underftanding to ants, would not 
they too divide their mole-hill into divers 
provinces ?" And when thou lifteft up 
thyfelf in thy truly great province, and 

0  , 3 	 (halt 
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€halt- fee the armed boos pafling here, and 
lying there, as if fome great matter was to 
be aEfed, , confider that this is, no more 
than the running of ants in a. mole-hill. 
For what dif,'erence between them and us, 
but only the meafure of a little body. ? 
That is but a point in- which thou faileff, 
in which thou wageft way.-,- in which thou 
difpofeff of kingdoms. But above there 
are vaft fpaces, to whofe poffeffion the mind 
is admitted, provided it brings. but little.of 
the body: along. with it, that it is purged 
of every vile thing, and that it is nimble 
and free, and content. with finall matters. 
And fo he goes on to Phew;.: that when, the 
mind is--once arrived to thofe celeftial.re-
gions, how it is come . to- its proper habi -

tation ; is delivered from its bonds ; , hath 
this argument of its divinity, that divine 
things delight and pleafe. it, and is con- L- 0 

 with there as its own - ; that it can 
fecurely behold the rifings and fettings 
and various courfes o€. the ftarss; that it 

curioufiy 
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curiou'fly* pries into' all th6f6 matters, as 
nearly app . e  . rt . dihih-'k fo ,iffelf ; th'at ihdii it 
contemns th& Adrr6V`V bounds  fits forrib,&r 
habitation, it b6ifig . but a trifling ' f of pace, 
a few days journey from the vtftioft limits 
of f SpAin-to the Very Indies' ;  Whetd as the 
cel*6ftial. ,  regions afford a path f6f the wAn-6. 
deriftg of the fwifteft Rar for thirty years, 
without any refiftahce ; in whA regions 
he tells us the -  'Mind arrives to the kho w-
Iddg6 of thofe things 'at laft, which it had 
b6f6re I'o'hg eriquired after, and there" be=  
gins to know God. Thus Seneca ; which 
flialf fuffice for this third inference. 

CHAP.  V1. 

That we jZould afipire after the Heavenly 
State. 

S H A L L only deduce* one thing more 
from my preceding view of the Hea-

vens, and that is, to afpire after the hea-
venly Bate, to Peek the things that are 

0.+ 	 above., 
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above. We .  are naturally pleafed with 
new things,; .we take great - pains, undergo 
dangerous. voyages,-' oyages, to view other coun-
tries: with -great. delight - we hear of new 
difcoveries in the Heavens, and view thofe 
glorious bodies with great pleafure thro' 
our glafi'es. With what pleafure then shall 
departed happy fouls furvey the moff dif 
tarit.regions of the univerfe, and. view all 
thofe glorious globes thereof, and their no-
ible.-  appendages with a nearer.  view ? Only 

- let us._ take -efpecial . ' care to fet our affec-
tions ..on things above; to be fpiritually, 
not carnally minded; and fo to run the 
race which Chrift hath fet before'us, that 
we may arrive to that place which he hath 
prepared for his f4ithful fervants, that he 
may receive. us -unto himfelf, that where 
he is, we may be alfo ; in whofe prefence 
is fulnefs of joy, and at whofe right hand 
are pleafures for evermore.. 

F I ITT I S. 
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.------ its Magnitude t 6 
Allars, his Magnitude 10 

his Orbit 12 
Period $2 
his Diurnal Motion 74 

.-- his Spots 74, 178_ 
his Phafes 101 
whether he bath Satellites 171 
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Moon's Magnitude 10 
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her Diftance 16 
her Ufe 162 
her Influence 163 
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her Phafes 100 
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hath Seas 	11¢, 1 67, and Prelim. Difc. xliii 
her Appearance foon after the full xlvi 
her Atmofphere 	1 IS, i 6o, 1 67, and Prelim. 

Difc. xxix 
is habitable xlvii 
about the Planets 87 

Motions of the Heavenly Bodies 57 
Caufes thereof 58 
accommodated to every Globe 64 

---- Diurnal 68 
of the Sun round his Axis 69 
of~upiter 73 

---~-- 	of the Diurnal Motion U es 77 
Periodical of the Primary Planets 8o 
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conftant and regular 91 

Mountains very high 105 
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Night, its Benefits 79 
Number of Heavenly Bodies 26 
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Orbs of the Planets 	 1$ 
Oy/iers fuppofed to be influeaced by the Moon 	z63 
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Phafes in the Planets Apo 
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the Proportion thereof Soy  82 
the Periodic Motion 8a 
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thdy are Worlds xlii 
$secondary 87,, i79 
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their Ufes i6g 
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Plutarch's Proof 3 
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Primary Mover 59 
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tent of the Univerfe 	 7 
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---- the prefent Appearance of it 183 
----- is brighter fometimes than others 1 84. 
------ Inclination of his Axis 185 

his Diurnal Rotation -186 
Sea purged  by the Moon,  164 
Seneea's pious RefleEtions and Arguments againit Athe- 
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 i96,  199 

Shell fijh fuppofed to be influenced by the Moon i 63 
Shat, how made 12~ 
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Stars, vid. Pixt 
--=-- New  

by whom obferved 37 
the Places where they are feen 3 

---- one now appears 3. 
what they are 39 
the Author ' s Obfervations and Opinion 49 and 

Prelim, Difc. xxiCyii 
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Summer and Winter why differ 8 
Sun's Magnitude r 

_ 	Diftance from the Earth i 5 
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a---- Station 	 Prelim. Difc. xvii, xxv 
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5t.Auguflin's Opinion of them xxvii. 
--- new, why faitoured by the Author xxxvii 
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V.  _ 
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her Period 	 Sr, and Prelim. Difc. ix 
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her Light 16g 
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Maters are well difpofed 3120  
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