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Epiftle Dedicatory.

your Patronage,with great
Humility and Thankful-
“nefs I lay it at your Feet;
not doubting but that
( whatever my Perform- .
ance is) the Subject will
be acceptable, it being a
Vindication of the Ex-
ifience and  Attributes of
that infinite Beine, tO
whom your Royal Highnefs
hath no lefs pioufly than
juftly afcribed your great
. Royal Farurr’s and your
 Fawuly's peaceable Accef-
fion to the Crown, and

Dignity of thefe Realms.
Tuar the Bleflings of
the fame moft merciful
- Being
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Brine may be perpetua-
ted to your Royal Highnefs
and all Tours, is the hear-
ty Prayer of,

Moft Illuftrious SIR,
Your Royal Higbné/.'s’s
moft humble obedient

Servant,

V. Derbam.
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TO THE

READER

Concerning the

Thitd, and this Fourth Epition.

Otwsthfianding that a Book
ss more complete and va-
luable by Addstsons and

i Amendments, yer I think
that many and great Addstsons are an
bardfbip and njuftice to the Purcha-
Jers of a former Edstion ; and there-
fore bave in this, and in the forego-
ing Editions, avoided it as much
as well I could, although fome of my

learned

(
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PREFACE

learned Friends would have perfuaded
me to i, and alfo comtribured their
Obfervatsons. :

But yet from what I bave fasd in
the Preliminary Difc. p. 3. # will, 1
doubt not, be expetted, that I fbould
give fome account of the Obférvations
which the long and good Glaffes sn my
Hands, bave afforded me fince the
laft Edition of this Book.

But I bave listle 20 boaft of bere,
baving (befides the old former Com-
plaint of the want of a long Pole to
manage Mr. Huygens’s Glafs with)
many great bindrances in my Obfer=
vations, partly by a very dangerous
Fit of Sicknefs, which bung long a-
bout me; and partly by my neceffary
Affairs calling me to matsers of ano-
ther nature. But fome of the mof}
confiderable of my Obfervations were
thefe. ' L
1. Viewing Venus wirh Mr. Huy-
gens’s Glafs dwers nights, when near

A 4 ber




PREFACE

ber Perigee, and much borned, I
thoughe I faw AnfraGus, or Rough-
nefles on the concave part of the en-
lightened edge (fuch as we fee in the
"New Moon) which I have reprefent-
ed as nearly as I could sn Fig. 12.

2. In my frequent views of Jupi-
ter, [ find bis Belts 1o bave great
.variations ; that they change thesr
Places ; that thesr Breadibs alter, be-
ing fomevsmes broader, fometimes con-
[fiderably narrower ; that fimetimes
they are more in number, fometimes
fewer ; fometsmes they are darker
and blacker ; fometimes thin and only
dike a Mifi. Towards the Poles of
Jupiter are the greatefp Alterations,
there being fometsmes few, or no Belts
toward one or the other Pole ; fome-
times one quste acrofs the Polar Parts,
another reaching buv balf, or a Part
of the Way. And éven about the .
middle, or Equatorsal Parts of Ju-
piter, where there are always Belts

(and




PREFACE

(and commonly two) yer thefe vary
confiderably.  Sometsmes they are
nearer one another, fometsmes far-
ther afunder : [fometsmes they are
confiderably broader, efpecially that
neareft the mddle ; fometimes as con-
fiderably narrower: Sometimes they
both advance towards one Pole; and
then recede towayds the other oppofite
Pole.  Of many of thefe Appearances
I took Draughts, and defigned to have
enquired whether they bad certain
Pertwds ; but want of bealth and les-
Jure prevented me.
. And not only the Belts, but the
Spots alfo of Jupiter vary greatly, 1
do not mean the Spots occafioned by
the Shade of the Satellites,. but fuch
as ar¢ on the very Disk: which are
Jometimes of one form, fometimes of
another , and oftentimes none to be
\ Jeen at all, although the fame Face
of Jupiter fhould be towards us,

3. The



PREFACE

3. The laff thing 1 fball mentson
35 the Nebulofe, which are thofe gla-
ring whitsfb appearances, [een with
onr Telefcopes sn Andromeda’s Girdle,
Hercules’s Back, Antinous’s Foort,
Orion’s Sword, s the Centaur, Sa-
gittary, &. wbicb appear zbrougb
the Telefcope, [fimewbat after the
manner, as Cor Cancri doth 2o the
naked Eye.

Thefe Ncbulofe I have often view-
ed with Glaffes of wvery different
lengshs, particularly that in pede An-
tinoi with Mr. Huygens’s: but I con-
fefs that I could never difcern what
they are ; nesber indeed could I per-
cesve any great difference in their ap-
pearances through a very good Glafs
of about 14 foot, and others of 30 and
. 4o feet, yea Mr.Huygens’s of 126.

But indeed the grand obfiacle vo all
my Views with Mr. Haygens’s Glafs
was the Vapours near the Horszon,

which not only abfcured the Objelt,

bus




PREFACE

but caufed fo great a trembling and
dancing thereof, as made it no lefs
difficult 10 be diftinttly and accurately
viewed, than athing beld in the band
35, when danced and [baken back-
wards and forwards. By this means
my Expeclations from Mr. Huygens’s
Glafs were frequently frufirated, ex-
cepting in nights that were more than
ordinarily ferene and clear, which
was commonly in fuch as were the
maoft intenfely Frofty and Cold.

Finding it thevefore unlikely that I
fbould do much more with Mr. Huy-
gens’s Glafs than 1 bad done, 1refto-
red it to the Royal Socicty which lens
it me, (and to whom Myr. Huygens be-
queathed it by bis laft Will) comtens-
ing mvy felf with the Viewsit bad grven
me, and that I bad difcovered it to be
an excellent Glafs, which Dr. Hook,
and fome athers of our beft Judges ook
20 be good for nothing. .

And
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PREFACE

And now baving grven this account
of my Obfervations, and alfe foewed
what binder'd my completing of them
(which may excste farther Enquirses,
as well as ferve to vindicate my felf)
1 fhall recommend thefe things to fuch
as have good Glaffes, partscularly to
she Dilsgence and Accuracy of my ve-
ry ingensous Friend, the Reverend
Myr. Pound, mto whofe hands the
Royal Society bave pat that noble Be-
gueft of Mr. Huygens, and who 1s fo
well accommodated for rasfing and u-
fing thar Glafs, as o bave feen (among
other confiderable things) the five Sa-
tellites of Saturn; which I confefs 1
could never reach, nor above three of
them, that I could be fure were Satel-
lites: 7 fay that I could be fure were
Juch, becaufe st ss not very eafy to di-
fiinguifb which are Satellites, and
- which are fmall Telefcopick Stars,
which very frequently fbew themfelves
in a Glafs of fuch goodnefs as tbaIt is.

re=




PREFACE

I remember that I once verily thoughe
I had found out feven Satellites of Sa-
turn, weth this very Glafs of Mr.Huy-
gens, fo regularly were they placed
in refpect of Saturn. But when 1
came to examme them the follrwing
nights, I found that there were real-
ly no more than rwo Satellites, zhe
reft being fmall Fixt Stars. But
Mpr. Pound’s Skl and Exallnefs in
Juch Obfervations, is I know fo great,
(and I may add that of my fagacious
friend Dr.Halley too, who [ bear
bath feen the fame) tbat [ do not fay
this by way of Caution to them, al-
though st may fer'oe as fuch to many
others.

And now for a Clofe I fball take
‘this opportunsty of publickly owning,
with all bonour and thankfulnefs, the
generous Offer made me by fome of my
Friends, eminent in their Stations, as
well as Skill and Abilities in the
Laws, who would bave made me a

Prefene
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- Prefent of the May- pole in the Strand,

(which was 1o be taken down) or any
other Pole I thought convenient for
the management of Mr. Huygens’s
Glafi. But as my sncapacity of ac-
cepting the favour of thofe noble Me-
caenates, barh been the occafion of
that excellent Glafs being pus into ber-
ver bands, fo I affure my [elf thesr
expellations are abundantly anfwer-
ed, by the number and goodnefs of the
Oéfervat:om, that bave been, and
will be made therewsth.

THE
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A
Prelimnary Difcourfe,
CONCER N ING

The Syftemes of the Heavens,
the Habit ability of the Pla-
nets, and a FPlurality of
Worlds,ufeful for theread-
ing of the following Book.

¥ Pbhyfico-Theology having

met with fo quick a Sale

as to come to a third Im-

reflion before the Year

was expired, but efpecially the foli-

citations of many Learned Men,
a both



i The Preface.

both known and unknown, have
given me great encouragement to
fulal my promife, in fending abroad
this other Part, relating to the Hea-
vens: which {hould fooner have feen
the light, but that I was minded not
‘to interrupt the Reader’s patience
with many Notes (which I could not
well avoid in my Pbyfico-Theology,
and which my Rough-Draught of
this was burthened with) and there-
fore I threw the greateft Part of them
into the Text: which neceffitated
-me to tranfcribe the whole. And
when my Hand was in, I new-made
fome part of it, and added many
new Obfervations of my own, which
I then had lately made with fome ve-
1y good long Glaffes I had in my
hands; one of Campans’s grinding ;
and Others of Engli/b work, which
exceeded it; but efpecnally one of
Mr. Huygens’s of above 1120 feet,
which f(.w for goodnefs do furpafs.
Or




The Authors Obfervations. i

Or thefe Obfervations the Rea-
der -fhould have met with many
more (and I believe fome of my in-
genious Friends do expe& more) but
that I lie under two inconveniences.
One the want of an open free Ho-
rizon, my Habitation being fur-
rounded much with Trees. The o-
ther, and indeed the chief, the
want of a long Pole of 100 or more
feet, to raife my long Glafs to fuch
an height, as to fee the Heavenly Bo-
dies above the thick Vapours; which
much obfcure all Objeéts near the
Horizon, efpecially when viewed with
fuch long and good Glaffes. But
fince that, two very dangerous fits of
Sicknefs, and the increafe of my Age,
(both which have much impaired my
Sight) have rendered me uncapable
of fuch Obfervations, efpecially at
fuch Seafons of the Night and Wea-
ther, as are fitteft for viewing the
Heavenly Bodies. I

a2 AxD




iv.  The Author’s Obfervations.

AND therefore if § have nos fuffi-
ciently anfwered the expe@ations of
fome¢ of my learned and ingenious
Friends, I hope they. will excufe me,
and believe it to be more my Cala-
mity than Fault that § have donene
more; efpecially among fuch Pla-

nets as have advantageoufly prefent-
¢d themfclves, as Sasuzn pasticutar- -

ly hath, whofe 5 or more Sazellires
it may be expecbed I have feen; but
I conld never reach but three of
them, and they only when there
were but few Vapours. And as for
the Spots in Mays and Fenus, and
their Motion round their own Axes,
after I had a good Furniture. of  ex-
cellent Glafles, I had not any good
Views of thofe Planets before my
Sicknefs, by reafon of the too great
diftance of Mars from the Earth, and
the. proximity of Vemus'to the Sun,
and the cloudy Weather, and the
fmall altitude which Zenwus bﬁd%abo;e

T the



- The \/fxt/:‘b:_ff& and others Obfervat. v

the Heérizen about that time.
BuTt however what is here want-
ing in my own, is fufficiently made
up from the Obfervations of otheis,
Of which the learned World hath
good Store, fince the Invention of the
Telefcope ; which 4s it hath made
ample difcoveries of the Works of
God, fo hith laid epen a new; and
a far more grand and doble fcehie of
thofe Works than the World béforeé
dreamt of; and dfforded us 3 far
more Rational Syfteme of the Hea-
vens and thé Univerfe, than was be-
fore entértained. .
AnD forafmuch as I have fre-
went occifions ih my following
Book ¢o fpeak of, and according t6
this, and fome of thé other Syftemres,
it is heceffaty I fhould, by way of
Preface, give fome aceount of them,
to enable fuch Perfons fo underftand
my Book as are unacqudinted with
Aftronomical Matters. :
a3 AMoNG




vi  Of the feveral Syfiemes

Among all the various Syflemes,
I need take notice only of three, the
Ptolemaick, the Copernican, and the

. New Syfleme. Of each of which in
their Order. - |

_:Of the Ptolemaick §yfleme.

Ix the Prolemaick Syfleme the
Earth and Waters are fuppofed to be
in the Center of the Univerfe ; next
to which is the Element of A:r, and
next above that is the Element of
Fire ; next that the Orb of Mercu-
ry, then that of Venus, then that
of the S#»; and above the Sun’s
Orb, thofe of Mars, Fupiter, and
Saturn ; and above thcm all, the
Firmament ot Orb of the Fix Stars
then the Cryflalline Orbs; and laﬁly
the Cowlum Empyreum, or Heaven of
Heavens. . All thefe mafly Orbs,
and vaft Bodies born by thcm, are,
in thxs Syﬂeme, fappofed to move

¢ round



~of the Unsverfe. vii

round the terraqueous Globe once
in 24 hours: and befides that, in
fome other certain periodical times.
For the effeing of which Motions,
they were forced to contrive fach
Circles as they called Eccenrricks
and Eprcycles, crofling and interfe-
ring with one another; which I
could not reprefent in fo narrow a
compafs as Fig. 1. is, which is a
Scheme of this Prolemaick Syfieme ;

which is univerfally maintained by
the Peripatetick Philofophers.

" Of the Copernican Syfeme.

Tue next Syffeme is the Pytha-
gorean or C’opermcan, being invent-
ed as fome imagine by Pythagoras
himfelf. But Dsogenes Laertius (a)
expreflly faith, That Pythagoras's
opinion was, That the World was

() Lib.~8». in Pythagora.

a4 round, -



viii 7he Copernican Syfleme.

round, containing the Earth in the
midft of ¢ And by Phny’s account
(4) of Pyshagoras his Diftances, and
Orders of the Planets, this fecems to
have been his opinion. But the
fame Laertius (¢c) affirms Philolaus the
Pythagorean iy Ty mwiobas xarad K-
Woy, medtoy eimay: 6 8, ‘Inéray Svpa-
wdgiov Qaoly s0 bave been the firfd
shat [asd the Earth was moved in a
Circle: but fome fay Hicetas she Sy-
‘racufian.  So Plutarch in his Life of
Numa, (peaking of Numa’s building
The Temple of Vefta, faith, be bullt
1t round, and that a continual Fire
was kept theren in smstation of the
Figure of the Earth, cr rather of the
whole World it felf, the middle of
which the Pythagoreans (not Pytha-
goras) take to be the Seat of Fire.
THis Syfteme (whoever was the
Inventer of it) Copernicus a Canon

(¢) Nat. Hift. L. 2. c. 21422,
(¢) Ibid. in Philolao.
of

\



The Copernician Syfleme. ix

of Tourain reftored about the begin=
ning of the fifteenth Century, and was
followed therein by many confider-
able men, as Rbeszcus, Moefilinus,
Kepler, Rotbman, Bullialdus, Lanf-
berge, Hersgonsus, Schickard, Gaf~
Jfendus, Galleo, and others. The
laft of which (by the ill will and
infligation of Pope Urban VIII. as
’tis fuppofed) had the misfortune to
fall under the cenfure of, and to
have his Copernican Tenets condemn-
ed by, the Inquifition, and was for-
ced to abjure them. The particu-
lars of which, if the Reader hath a
mind to fee, he may find them in
Riccaols's Almagef (d).

Accorpixe to this Syfteme, the
~ Sun is fuppofed to be in the Center,
- and the Heavens and Earth to revolve
round about him according to their
feveral Periods: firt Mercury in

(4 Lib. 9. Set. 4. Cap. 40. .
g 3 near



x The Probabsluy of

near 88 days; then /%ewus in fome-
what above 224 days; then the
Earth with its Satellite the Moon, in
365 ; days; then Mars in about 687
days; then Fupwer with his four
Moons in about 4333 days; and laft-
ly, Saturn in fomewhat above 10759
days, with his § or more Moons re-
volving about him. And beyond,
or above all thefe, is the Fzrinament,
or the Region of the Fixz Stars,
which are all fuppofed to be at e-
qual diftances from their Center the

Sun. B
- Thuis is the Copernican Syfteme,
which I have given a Scheme of in
Fig. 2. And fo far as this Syfteme
relates to the Motion of the Earth,
and the Sun refting in the Center, I
prefer it to the Prolemasck Hypo-
thefis on thefe Frve following ac-

counts. .

1. Becausk it is far more agreea-
ble to Nature, which never goes a
| round-




the Copernican Syfleme.  xi

round-about way, but always ac&s by -
the moft compendious, eafy and
fimple methods. And in the Coper-
nican way, that is performed by one,
or a few eafy Revolutions, which,
in the other way, is made the work
of the whole Heavens, and of ma-
ny ftrange and unnatural Orbs. Thus
the Diurnal Motion is accounted for
by one Revolution of the Earth,
which all the whole Heavens are cal-
led"in for, in the other way; So
for the Periodical Motions of the
Planets, their Stations, Retrogra-
dations and Dire& Motions, they
are all accounted for by one eafy,
fingle. Motion round the Sun, for
which, in the Ptolemaick way, they
are forced to invent divers ftrange,
unnatural, interfering Eccentricks and
Epicycles. "An Hypothefis {o bung-
ling and monftrous, as gave occafion
to a certain King to fay, If be bad

been of God’s Council when he made -
R the




xii The Probability of
the Heavens, be could have taught bims
bow to have mended his Work.

3. As the Copernican is far more
cafy and agreeable to Nature than
the Prolemaick Syleme, fo it is far
more complete, and anfwerable to
the various Phznomena of the Pla-
nets ; feveral of which the Pleniazck
Hypothefis ecither very aukwardly
folves, ot doth not at all come up
'to. I might inftance here in divers
particulars relating to Fénws and
Mereury, as why the Earth is neveér
between them and the Sun, which
the Prolemasck Syfteme gives no to--
lerable account of, and but poor
accounts of other of theit Phino-
mena, as alfo of thofe of the Moon
and the other Planets. I might thew
alfo how incohererit and improper
the Motions affigned to the Hea-
venly Bodies are in the Prolemaick
way, as that the Moon fhould move
round once in a Month, the other

Planets




the Copernican Syfleme.  xiii

Planets in fuch and fuch Periods as
are affigned to them; the Firma-
~ ment, or Fixt Stars in 2§ or 26000
years; the Sphere beyond that in
1700 years; the Tenth Sphere in
3400 years; and the eutermoft of
all, the Primum Mbobile, which
moves all the reft in only 24 hours.
Which are Motions fo unproportio-
nal, and difagrecable, that are fuf-
ficicat to fubvert the whole Hypo-
thefis. But it would be endlefs to
enter into a2 detail of fuch incohe-
rences and improprieties as the Pso-
lemaick Syfteme abounds with.

3. THe prodigious and incon-
ceivable Rapidity affign’d by the
Polemascks to the Heavens, is by
the Cipernican Scheme taken off,
and a far more eafy and tolerable
Motion fubftituted in its room. For
is it not a far more eafy Motion for
the Earth to revolve round its own
Axis in 24 hours, than for fo great

' . a num-
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a number of far more mafly, and
far diftant Globes, to revolve round
the Earth in the fame {pace of time >
If the Maintainers of the Pzolemaick
Syfteme do object againft the Moti-
‘on of the Earth, that it would make
. us dizzy, and fhatter our Globe to
pieces, what a precipitant, how ter-
rible a Rapidity muft that of the
Heavens be2 What a Velocity muft
the Sun have to run its courfe, at the
diftance of 21 or 22 Semidiameters
of the Earth? What a Velocity muft
that of the Fixt Stars, efpecially
that of the Praimum Mobile be, at far
greater diftances than the Sun is?

4. It is an inconteftible argument
of the Sun being the Center of the
. Planets about him, and notthe Earth,
that their Motions and Diftances
refpect the Sun, and not the Earth.
For with regard to the Sun, the Pri-
mary Planets have a very due Mo-
tion, in proportion to their feveral

- Diftances;
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Diftances ; that is, Their Motions
round the Sun, are in fefquiplicate
Proportion to their Diftances from
him : but this Proportion doth not
hold at all with relation to the Earth.
But as for the Secondary Planets,
round Saturn, Jupster and the Earth, .
it is very certain that they have the
fame refpeét to their Primaries, as
“thefe Primaries have to the Sun;
that is, 7he Squares of their Revolu-
twns are as the Cubes of their Diftan~
ces. And as it is very certain and
vifible, that the Secondary Planets
refpect their Primaries as their Cen-
- ters, and move round them, fo it
is in fome meafure (one would think)
no lefs certain, and beyond doubt,
that all the Primary Planets which
have the felf-fame refpe& to, and
Motion with regard to the Sun, as
thofe Secondaries have to their Pn-
maries, that thofe Primaries, I fay,
do move round him as their Center, .
¢ " and




xvi Objetttons againft

and not about the Earth, to whom
they have no fuch refpe&t.

s. Tue laft Argament I fhall al-
ledge for my preference of the Co-
pernscan to the Ptolemaick Syfleme is
from the great Parity and Congruity
obfervable among all the works of
the Creation ; which have a mani-~
feft harmony, and great agreement

_with one another.

THus in our prefent cafe, it is
manifeft to our gght, that every
Globe we have any good views of,
-hath fuch like Motions, as thofe are
which we afcribe to the Earth. The
San indeed being in the Center, is
as ‘twere fixt there, and hath no Pe-
‘riodical Motion: but yet the other
Motion round its own Axis, we can
maaifeftly difcern. And as for all
the Planets which move round about
the Sun, they have, as far as’tis pof-
fible for us to fee them, fuch Moti-
on$ as thofe we afcribe to the Earth ;

o namely,

L4
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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 fhould hinder its being fo in
our own? Why fhould ours be fingu-
lar 2 Why not be fuppoled to be mo-
ved as well as the reft, when it is very
certain that either it hath thofe Moti-
ons, or the Heavens havefo; anditis
far more natural and eafy for the Earth
to perform them, than for the Hea-
vens, as hath been already {hewn.
Tuaus having fhewn how far
more probable the Copermican Sy-
fleme is than the Ptolemaic, {o far
as it relates to the Motions of the
 Heavens and Earth, and the Sun be-
ing in the Center, it remains (be-
fore I proceed to the 7hird and laft
Syfteme) that I fhould anfwer fome
Obje@ions alledged againft this Sy-
fteme, partly from Scriprure, and
partly from P/aila/b;:)by and Sghs.

Tue
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T ue Objetions from Scrsprure
are fuch as feem to affert the Immo-
bility and Reft of the Earth, and the
Motion of the Sun and Heavenly
Bodies. .

TuEe Texts that are brought to
prove the Immobility and Reft of the
Earth, are 1 Cron. 16. 30. The
World fball be flable, that it be not
moved. The fame is faid, P/fal. 93. 1.
The World alfo is efiablifbed, that st
cannot be moved. And f{o the fame
again, Pfzl. 96. 10. In Pfal. 104.5.
GOD is {aid to lay the foundations
of the Earth, that it fbould not be
moved for ever. And laltly Solomon,
Ecclef. 1. 4. aflerts that The Earth
abideth for ever. Like to which is
that of the P/alm:fi, Pfal. 119. 90.
Thou haft eflablifbed the Earth, and
1t abideth. Thele are the principal
Texts which feem to affert the Im-
mobility and Stability of the Earth.

THE
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ThHe principal Texts which men-
“tion the Motion of thé Sun and Hea-
venly Bodies, are fuch as afcribe
Rifing, Setting or ftanding ftill to
them. Thus Gen. 19. 23. The Sun
was rifen upon the Earth, when Loy
entered sto Zoar. And Gen. 15.17.
When the Sun went down, and it
‘was dark, a fmoaking Furnace, &c. So
Eccl 1. 5. The Sun arsfeth, and the
Sun goeth down, and bafleth to the
place where be arofe.  So Pfal. 19.
5, 6. the Sun is faid to come out of
bis Chamber like a Bridegroom, and
20 rejoice as a flrong man o runa
race. ‘That his going forth is from
the end of the Heaven, and bis csrcuss
unto the ends of 1. Purfuant to which
expreflions of the Sun’s moving, it is
faid alfo to fland fi:ll, and to go back-
wards. Thus Fofb. 10. 12, 13. Sun,
ftand thou fiill upon Gibeon, and
thou Moon in the Valley of Ajalon.
-Lnd the Sun fiood fiill, and the Moon
- b2 flayed,
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flayed.— 8o the Sun flood fill n the
- msdfi of Heaven, and bafied not to go
down about a whole day. And in

2 Kings 20. 10. and Ifas. 38. 8. the
Sun 25 (aid 2o bave retarned ten de-

grees backward in one of the places,
-and #s Shadow to have done fo in
the other. |

Turese are the chief Texts of
Scripture, which feem to lic aguinft

the Copernscan Hypothelis. In an-
fwer to which, this may be faid in

general to them all; That fince the
defign of the holy Writings is not to
intru& Men in Philofophical, but
Divine Matters, therefore it is not
weceflary to reftrain the fenfe of thofe -
Texts to the ftrict propricty of the

Words, but take them to be fpoken

according to the appearance of things

and the vulgar notions and opinions .
‘which 'men have of them, not ac-
cording ‘to their reality, or Philofo-
phical verity. Thus in divers other
| 3 inftances
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inftances the holy Scriptures fpeak ;
and thus even Philofophers them«
felves fpeak. Yea, the Copernicans
themfelves, although they profefled-
ly own, and defend the contrary;
yet in vulgar {peaking in our pre-
fent cafe, fay, The Sun rifeth, fe:-
teth, and moveth, &c. making that
to be the a&t of the Sun in vulgar
Difcourfe, which they contend to be
in reality performed by the Earth,
And if Philofophers, and- others
fhould not thus exprefs themfclves
according to the appcarance of
things, and mens vulgar apprehenfi-
ons of them, it would need a Com-
ment, and they mauft explain them-
felves every time they {peak, in oc-
der to their being underftood.
Havine given this general An-
{wer, I fhall next confider the par-
ticular Texts themfelves, and fee
whether they neceflarily infer what
they are brought for the Praof of.
b3 | AND
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AND in the firlt place, as for the
Texts brought to prove the Immo-
bility of the Earth, it is manifeft
that the Stabilny of the World, men-
tioned in the three firt Texts, doth
not relate to the Earth’s motion, ei-
ther Annual or Diurnal, but to the
Condition, State and Otder of the
World inhabiting the Earth, parti-
cularly the Peace and Profperity
thereof. One of our own lateft,
and moft learned Commentators,
the late Bifhop Pasrick (e) under-

‘ftands the Gofpel ftate to be meant
in the firft and third of the Texts.
And his Paraphrafe on that in P/al.
93. 1. is, He who made the World,
will fupport thar excellent order
wherein we are [ettled ; fo that st fball
#or be in the power of man to. difturb
what be barh eStablifbed. |

(¢) See his Gommentary an Chron. and hi; Pa-
raphrafe on Plalms, ~ =

As
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As for what is faid in P/al. 104.
5. it is manifeft that the Pfalmift is
there celebrating the Works of Cre-
ation, and that there was as fair an
occafion of fpeaking of the Earth’s
Reft, in Relation to its two Mo-
tions, as any where. But yet even
here alfo the fecurity and permanen-
. cy of its State is the thing aimed at.

- The laft moft learned Commentator
thus paraphrafes on the place (f),
Who hath fettled the mafy Globe of
the Earth, even in the lquid air,
upon /hcb firm  foundations that
mne of thofé Storms and Tempeﬁ‘s,
which beat upon st from without, nor
any Commotsons [rom within, can ever
fiir 3t out of rthe place be bath fixed
for 12,

As for the two remaining places
in Ecclef. and Pfal. 119. it is plain
enough chat thexr Defign is to fhew

( f) Bxlhop Patmk s Parapl: on Pfal. 104
b4 the
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the Vanity and Inftability of the
things of this World; that they are
all more fleeting and incertain than
other matters, even thdn the Earth
it felf, on which they have theit re-
fidence. In Ecclef. the wife man
(who had undertaken to prove all
things here below to be Vanity) be-
gins with the State of Man hirfelf;
and fhews that to be more fickle and
traafitory than the Earth, on which
the various Generations of Men live,
and to which their Bodies do all re-
turn again. The Generatsons of men
_pals away; bur the Earth absdeth for
ever, in the fame unalterable con-
dition, without fuch going and co-
ming, as that of the Generations of
men have. )

In Pfal. 119. 9o. the Pfalmif}
celebrates God’s Fanhfalne/s vo all the
various and fucceeding Generations
of the World, which he fhews tobe
as conftant and unalterable as the

Earth
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Earth it felf, which GOD hath fo
~ eftablithed, that it abideth through
all the feveral Generations of Men,
when they at the fame time are fleet-
ing atid changing.

THus it appears that all thofe
feveral Texts which affert the $244s-
Iity of the Worid, or Earth, prove
nothing againft the Earth’s Motion
in a Philofophical fenfe; only ex-
prefs fome Moral, Theological
Traths,

AnD fo the fame may be faid of
thofe other places of Scripture, which
inention the Motion of the Sun and
other Heavenly Bodies, that fay they
rife, fer, and perform the Motions
which the Copernscans afcribe to the
Farth. If we thould take thefe Ex-
preflions i a philofophical, ftrict,
literal Senfe, and not as vulgar Ex-
preflions, arifing from the appear-
ance of things; we fhall find that
yery odd and unreafonable Conclu-

‘ fions
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fions may as well be collected from
thofe Scriptures, as the Sun’s Mo~
tion: as that the Sun hath animal
Life, Motion, and Defire, being faid
to aét thefe things it felf, to rife, to
fer, yea to hafle 1o the place of his
Rifing, or as the Hebrew hath it,
to pant after, or eagerly to defire
it (g). Soin P/al. 19. the elegant
Pfalmsf? giving a poetical defcription
of this noble and admirable work of
GOD, the §un, faith, GOD hath,
in the Heavens, made a Tabernacle

for bsm; as if the Sun had an

Houfe, a Refting Place provided for
him; from which he comes daily
forth with beauty and luftre, as re-
fplendent as that of a Bridegroom,
and with the fame ardency, joy and
diligence runs his Courfe, as a Cham-
pion doth his Race. And laftly his

(g) oxv Anhelayit, inhiavit, vid. Buxtorf.
Lexicon, '

Going
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Going forth is faid to be from the end
of the Heaven, aund bss Circuz to
reach 70 the ends thereof ; as though
the Heavens had two Extremities, or
was (as the Ancients fanfied the
Earth to be) a long large Plane
bounded by the Ocean, under which
they imagined the Sun betook him-
felf; and was thence faid Tingere f6
Oceano, to dip bimfelf in the Ocean
when he Set. .

A~D as in thefe places of Scri-
pture the Sun- is faid to move ; foin
the other places he is faid to ffand fiill,
.and to go backward. But we fhall
find that very abfurd conclufions
would follow the taking thofc Texts
in a ftri& literal Senfe. For in Fo-
Sfhua the Sun is ordered to fand fiill
upon Gibeon, and the Moon n the
valley of Ajalon. But it would be
-yery abfurd to take this in a litera]
Senfe, and imagine thofe two greac
Luminaries were confined to thole
wiee e
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two places, otherwife than in appear-
ance to the vi&orious Ifraelites. And
if fo confiderable a part of the tranf-
action be fpoken according to its
appearance, why not the whole 2
Why might not this Station as well
be an arreft of the Earth’s Motion
as of that of the Heavens, if the
whole Miracle was not (as fome not
improbably think) effeted by means
of fome preternatural Refra&ions,
or extraordinary Meteors, &,

AND fo for the Recefs of the Sun, -
or its Shadow in Hezekiah's cafe, that
which in appearance feemed to be
the action of the Sun is by divers
learned men thought to have beea
. the effe& of fuch like extraordinary
Refra@ions or Meteors, as I mention-
ed in the laft cafe: or if it was a
- real Recefs; why not of the Earth,
rather than the Sun and whole Hea-
vens :

THUS
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THus having anfwered the par-
ticular Texts, it doth not appear
that the Scriptures oppofe the Coper-
mcan Syiteme, but that thofe pafla-
ges which feem to do fo, are fpoken
more according as things appearthan
as really they are.  For as St. Hserom
faith (b), Confuctndinss Scrspturarum
eff—1It ¢s vhe cuflom of the Scriptures,
for the Hiftorsan fo to relate the ops-
nion men bad of many masters, as ar
that time thofe matiers were by all
people taken 2o be.  And in another
place (1) There are many things m the
FHoly Scriptares, which are [poken ac-
cordsmg to the opinion of the time in
whsch they were done, and not ac- .
cording so thesr Realry. And this
is no other thanwhat is very reafon-
able, and fuitable to the end and de-
fign of the Holy Scriptures, which

(b) Hieron. in Matth. c. 13.
() In Ferem. 28. '

as
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as I have faid, is rather to inftru&t
men in Divme and Moral Doélynes,
than Philofophical Truths. And a-
greeably hereto St. Augustine anfwers
this very doubt concerning the Mo-
tion of the Heavens (s). Some of the
Brethren (faith he) move a Question,
whether the Heavens fland fiill or are
moved, becau/é Jay they, if tbey are
moved, bow 1s 1t a Firmament? and
sf they ftand fiill, bow do the Stars,
which are believed vo be fixt sn them,
revolve from Eafi to Wef}, the Nor-
thern Stars defcribing leffer Circles
near the Pole? —To which, faith he,
1 anfwer, That thefe things do great-
by require feveral fubtile and labors-
ons Reafons, to difcover truly whether
the matter be fo, or not fo. For the
entering upon, and difcuffing of which,

I bave nesther time, nenber is # ﬁt

(i) Augutt. de Genefi ad Literam. L. 2. c. 10.

8 it
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1t fbould be done 1o fuch as we defire
to inStrult in the way of Salvation,
for the neceffary benefis of the holy
Church.

Havine thus anfwered the Ob-
jeQions from Scripture, I fhall in the
laft place confider thofe brought from
Senfe and Philofophy.
© Tue Obje@ion from Senfe is,
That we fee the Heavenly Bodies
aQually to move, and therefore
ought to believe they do fo. But
there is no weight at all in this, be-
caufe whether we our felves, or the
Obje& moveth, it amounts to the
fame. As is manifeft to any one car-
ried in a Boat or Chariot; the Pro-
greflive motion of which, produceth
the appearance of a Regreffive mo-
tion in the unmoved Obje&s we look
upon ; according to Fargils defcrip-
tion of AZneas and his company’s
leaving their Port.

(k) Pro-
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(k) Provebimur portu, terreque ur+
befque recedunt.

i. e. Both Land and Towns yeceded
when we left pur Port.  As for the
reafon hereof, I fhall refer to the Op-
ticians, particularly the famous Kep-
Jer, who in his Oprsces Atronom. hath
defignedly handled this Point.

T ue Objections from Phslofopby
are too numerous to be diftin&ly an-
fwered, efpecially fuch as feem very
frivolous, particularly thofe ground-
ed on a fuppofition of the Verity
of the Aristotelsan Philofophy, as the
Immutability and Incorruptibility of
the Heavens, &’c. For anfwers to
which I thall refer the Reader to Ga-
lleo’s System. Mund. But for fuch
Obje&ions as feem to have fome
reafon in them, they are chiefly
thefe, That if the Earth be moved

(k) Zneid. L.3. ¥.72.

from
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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 uprighe, it would drop to
the Weftward of the Gun. Thata
Weight drop’d from the top of a
Tower would not fall down juft a¢
the bottom of the Tower, as we fee
it doth. That Birds ﬂymg towards
the E. would be hindeted in theit
Flight, but forwarded in flying the
contrary way; with much more to
the fame purpofe. But not to entet
into a Detail of Anfwers that mighe
be given to the preceding Obje&i-
ons from the Laws of Motion, and
the Rules of Mechanicks and Ma-
thematicks; 1 fhall only make ufe
of the moft i ingenious Galileos plain
Experiment, which anfwereth all of
moft of the Objections (7). Shut,
faith he, your fElf up with yeur frzeml

(1) Syftemi. Mund. Dial.2. .
€ m




xxxiv  Objetlions againft

in the Great Cabin of a Ship, toge-
ther with a parcel of Gnats and Fes,
. and other little winged Creatures.
Procure alfo a great tub of Water,
and put Fifbes therein. Hang alfo a
Bottle of Water up, to empry it felf
drop by drop snto another fuch Bortle

laced wunderneath with a narrow
neck.  Whilft the Ship les fiill, dils-
gently obferve bow thofe lsttle winged
Creatares fly wath the like fwiftnefs
towards every part of the Cabin; how
the Fifbes fwsm indsfferently towards

all fides; and bow the defiending
Drops all fall imo the Bottle under-
neath. 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 obfeived thefe
particulars whilf} the Ship hes fiill,
mate the Ship to fail with what Ve-
docsry you pleafe, and fo lng as the

Mbotion
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Motson ss unsform, not flutuating this
way andthat way, you fball not per-
cerve there is any alteration in the a-
forefaid effects ; nesther can you from
them conclude wheither the Ship mo-
veth or flandeth fill.  But in leaping
you fball reach as far on the Floor as
you did before ; nor by reafon of the
Ships motson, fball you make a long-
er Leap twards the Poop than the
Prow, notwsthftanding that whilf} you
were up in the air, the Floor under
your feet had run the contrary way to
your Leap. And sf wyou caft any
thing to your companson, you need ufe
no more firength to make st veach bim,
tf be fbould be towards the Prow,
and you towards the Poop, than if

yo# fiood in a comtrary pofition. The
Drops fball all fall snto the lower Boz-
tle, and not one towards the Poop, ai-
though the Ship [ball bave run many
feet, whilf} the Drop was n the air.
The Fifbes in the Water fball bave

c 2 19
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8o more trouble in fwimming towards
the forepart of the Tub, than towards
the binder part, bus jball make to=
wards the Bast with equal Swiftnefs,
on any [ide of the Tub. And lafily
the Gnats and Flies fhall comtinue thesr
flight indsfferently towards all parts,
and never be drsven vogether towards
she fide of the Cabin next the Prow,
as if wearied with following the fw:ft
motion of the Ship. Aud if by burn-
ing a few grans of Incenfé, you make
a little Smoak, you fball percesve 18
to afcend on bxgh and bang like a
Cloud, moving sndifferently this way
and that, wanbout any nclination to
one fide more than another. The

caufe of which correfpondence of the

Effelts, 15, that the Ship’s motion s
common to all things contamed in sz,
and to the A alfo: I mean when
thofe things are fbus up 1n the Cabbn :
but when they are above Deck in the
open Air, and not obliged to follow
the
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the Ship’s courfe, differences more or
lefs may arife among the forenamed
Effeéts.
- THus Galileo by this one Ob-
fervation hath anfwered the moft con-
fiderable Objetions deduced from
Philofophy againft the Motion of the
Earth. And thus much fhall fuffice
for the Explication and Proof of the
Copernican Syfteme ; efpecially thac
art of it relating to the Solar Sy-
fleme. Which things 1 have more
largely than ordinary infifted on,
for the fatisfation of many that I
am fenfible doubt of them, and par-
ticularly fome of my Friends (and
thofe not unlearned too) who may
be apt to read my following Book
with prejudice wherefoever I favour
the Copernscan Notions,

Of the New Syfteme.

AND now I pafs from the Second

‘Syfteme to the Third; which is cal-
. c3 .  led
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led the New §yfleme, and by fome the
True Syfleme ; which extends the
Univerfe to a far more immenfe
compafs, than any of the other Sy-
ftemes do,even to anindefinite Space ;-
-and replenifhes it with a far more
grand Retinue than ever was before
afcribed unto it.

Tuis New Syfleme is the fame
with the Copernican, as to the Sy-
fteme of the Sun and its Planets ; as
may be feen by the Scheme of itin
Fig. 3. But then, whereas the Coper-
nican Hypothefis fuppofeth the Fir-
mament of the Fixt Stars to be the
Bounds of the Univerfe, and to be
placed atequal Diftance from its Cen-
ter the Sun; the New Syfleme fuppo-
feth there are many other Syftemes
of Suns and Planets, befides that in
which we have our refidence: name-
ly, that every Fixt Star is a Sun, and
encompafled with a Syfteme of Pla-
nets, both Primary and Secondary, as
well as ours. "THESE




Of the New Syfleme. xxxix

T HESE feveral Syftemes of the
Fixt Stars, as they are at a greatand
fufficient Diftance from the Sun and
us; fo they are imagined to be atas
due and regular Diftances from one
another. By which means it is, that
thofe multitudes of Fixe Stars appear
to us of different Magnitudes, the
neareft to uslarge; thofe farther and
farther, lefs and lefs.

Or thofe Syftemes of the Fixt
Stars I have given a rude reprefenta-
tion in Fig. 3. together with that of
the Sun; which may ferve to give an
unikilful Reader fome conception of
the ftate of the Univerfe ; although
there be but little likenefs in it, tor
want of room to lay out all the feve-
ral Syftemes in due proportion ; which
is neceflary to a true reprefentation
of the matter.

I~ this 3d Fig. the Fixt Stars with
their Syftemes (reprefented by little
Circles, about thofe Stars, which

c 4 Circleg~5i>
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Circles fignify the Orbits of their re-
fpective Planets) are placed without
the limits of the Solar Syfteme, and
the Solar Sylteme is fet in the Cen-
ter 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 proxi-
mity and relation to us. But whe-
ther it be really fo, whether it be in
the Center of the Univerfe, and whe-
" ther among all the noble Train of
Fixt Stars, there be no Syfteme ex-
ceeding ours in its magnificent Re-
tinue of Planets, both Primary and
Secondary, and other admirable Con-
trivances, is a difficulty, asout of the
reach of our Glaffes, fo confequent-
ly above our ability to fathom, al-
though not at all improbable. But
be the various Syftemes of the Uni-
verfe as they will as to their Dignity,
it is fofficient that in all probability
there are many of them, even as

many
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_ many as there are Fixt Stars, which
are without number.

T uis Syfleme of the Unverfe, as
-it is phyfically demonftrable, fo is
what, for the moft part, 1 have fol-
lowed in the enfuing Book, but not
fo rigoroufly and obftinately, as ut-
terly to exclude or oppugn any o-
ther Syfteme; becaufe as the Horks
of GOD are truly great, and fuffi-
ciently manifeft their excéllence and
magnificence in any Syfteme; fo I
was willing to fhew the fame in fuch
Syftemes as I had occafion to fpeak
~ of them in; becaufe I would not of-
fend, and confequently not bar the
force of my arguments upon fuch
Readers, as might happen to be wed-
ded to the Ariflorelsan Principles, or
prejudiced to the Pzolemasck, or any
other Syfleme : Not that I had my
felf any doubts about this New Sy-
fieme, but think it to be far the moft

ratie




xlii The Probabuity of

rational and probable of any, for thefe
reafons.

1. BEcausk it is far the moft
‘magnificent of any; and worthy of
an infinitt CREATOR : whofe
Power and Wsfdom as they are with-
out bounds and meafure, fo may in
all probability exert themfelves in the
Creation of many Syftemes, as well
as one. And as Myriads of Syftemes
are more for the Glory of GOD,
and more demonftrate his Arributes
than one; fo it is no lefs probable
than poffible, there may be many
befides this which we have the Pri-
vilege of living in. But it is very
highly probable the matter is fo, by
reafon, o e

2. WE fee it is really fo, as far
as it is poffible it can be difcerned by
us, at fuch immenfe Diftances as
thofe Syftemes of the Fixt Stars are
from us, Our Glaffes are indeed too

weak
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weak fo to reach thofe Syftemes, as
to give us any affurance of our fee-
ing the Planets themfelves, that en-
compafs any of the Fixt Stars, We
cannot fay we fee them a&ually mo-
ving round their refpe&ive Suns or
Stars. But this we can difcern, vs2.
That the Fixt Stars have the Nature
of Suns, as I have made probable in
Book. 2. Chap. 2. As alfo that there
are fome things very like unto Pla-
nets, which fometimes appear and
difappear in the regions of the Fixt
Stars ; asI have thewn in my difcourfe
of New §tars, Book 2. Chap. 3.

" Bur befides what I have faid there,
I have this farther to add from fome
late obfervations I have made fince
my writing that part of my Book;
and that is, That the Galaxy being
well known to be the fertile place of
New Stars, the region in which they
commonly appear, I am much incli-
ned to be of opinion, that the hize-

nefs
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nefs there, is not caufed by the bare
Light of the great number of Fixt
Stars in that place, as hath common-
ly been thought, but partly by their
Light, and partly (if not chiefly) by
the Reflexions of their Planets;
which ftop and refle&, intermix and
blend the Light of their refpetive
Stars or Suns, and fo caufe that
Whitenefs the Galaxy prefents us
with ; which hath rather the colour
of the refleted Light of our Moon
than the Primary Light of our Sun.
AND that there are Planets e-
nough for this purpofe, I fufpeét be-
caufe I have fome reafons to imagine
that there are many more New Stars
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 pro-
digious numbers of Telefcopial Stars
vifible there, are of the numbers of
New Stars or Planets, and not of

Fixt
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Fixt Stars only. This Sufpicion I
have for fome time had, but efpeci-
ally lately from my Views of the
New Star that now begins to difap-
pear in the Swan’s Neck. Which
gave me occafion to infpe& fome
other parts of that Conftellation,
moft parts of which are well reple-
nifthed with a numerous train of fmall
Stars. Amongft which, fometimes
methoughts more have prefented
themfelves through one and the fame
Glafs, and fometimes 1 have mift
" fome I thought I before faw: and
fometimes alfo methoughts I have
{een them nearer to, and fometimes
farther off thofe Stars that did con-
ftantly prefent themfelves. But as
thefe things are to my felf novel,
and what 1 confefs I have rather Sul~
picions of .than Certainty, 1 fhall re-
fer them to the future Obfervations
of my felf, and others, for their Con-
firmation ; efpecially becaufe thofe

, Appro~

4

{



xlvi The Author’s Obfervations

A‘Pproximations and Recefles of fome
of the little Stars I fpake of fuit not
with the Obfervations of fome very
eminent Aftronomers.
T HESE Obfervations as they will
open to us a new, and admirable
Scene of the Heavens (if it be as I
_imagine) fo I earncftly recommend-
ed the Enquiry into it to fuch as de-
light in thofe matters. ‘For the do-
ing of which, I conceive it may be
fufficient, and the eafieft courfe to
make the Obfervations in fome one
part of the Milky-way, as in fome
art of the Swax for inftance; and
I would advife that an Area of the
Heavens may be taken in, continu-
ing as much or a little more than fal-
leth within the compafs of the Tele-
fcope you make ufe of : Which was
the way I praéifed, and that part of
the Heavens, in which I obferved.
All the Stars that fall within this A-
1ea, an exa&t Map mult be taken of,
: ¢ which
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which will fhew when any Variations
bappen. 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. |

Havine thus reprefented the
State of the Unsver/e according to the
New Syfreme of it, the ufual Que-
ftion 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 Stars? To which theanfwer

is, That they are Worlds, or places
of Habstatson, which is concluded
from their being babstable, and well
provided for Habitation. This ‘is
pretty manifeft in our Solar Planets,
from their being opake Bodies as our
Earth is, confifting in all probability
of Land and Waters, Hills and Val-
leys,having Atmofpheres about them,
Moons miniftring unto them, and

bein g
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being enlightned, warmed and in-
fluenced by the Sun; whofe yearly
Vifits they receive, for Seafons; and
frequent Returns or Revolutions, for
Days and Nights. All which parti- -
culars are fully treated of in the fol-
. lowing Book, and need not therefore
to be anticipated here. Only there
is one thing, which for want of fuf-
ficient Obfervations, I could not fo
fully fpeak of asI would; and that is
concerning the Seas 1 the Moon, in
Book 5. Ch. 4. Note 4. whofe very
exiftence Mr. Huygens (m) denies,
faying, Marwum vero fimtstudinem
sllic nullam reperso, &c. i.e. In the
Moon [ find no likenefs of Seas, al-
though Kepler and moft orbers are of
a different opsnson.  For thofe vaft
plane regions, which are much darker
than the Mountatnous parts, and are
commonly taken for Seas, and bear

(m) Cofmotheros, p.114.

-

the
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the names of Oceans ; in thyfe very
place; viewed with a long Teleftope,
I find litle round Cavities with fha-.
dows falling wthin them ; which can-
not agree with the Surface of the Sea:
as alfo thofe very large Frelds whei
carefully viewéd, do not prefent us
with a Superficies altogether equal.
Wherefore thefe cannot be Seas, but
are fuch places as confif} of a lefs
bright matter than that which is i
the more billy parss; but in which al-
fo there are fome places brighter thas
others. Thus the moft ingenioys
Mt. Huygéns, who then proceeds to
fhew that there are neither Rivers,
Clouds, Air, or Vapours. ~
But that there are Seas or great
Colleétions of Watets, and confe:
quently Rivers, Clouds, Air and Va=-
pours in the Moon, I fhall make out
from fomie of my own Views and
Obfervations; many of which weré
fmade with Mr. Huygens’s own long
| d Glafs
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Glafs befote mentioned: through
which, and all other long Glafles,
inftead of imagining she Lunar Spots
to be unlike Seas, I have always
thoughe them to look more like
Seas; than through fhort Glaffes.
- It is true ihdeed that ia thofe
- Spots we take to be ¢he Seas, there
are fuch Cavities. as. Mc. Hwygens
{peaks of, or rather Mountains with
fhaded Cavities in them, as alfo fome
parts lefs dask than others. Thus
in the Soatherly Parts of the Lunar
Enxene and Mediterrasean, in the
Sinus Sirbonss, the Lgyptian, and di-
vers othet Seas, there are feveral
fuch Parts that appear more Jumi-
nous than others, forhe having the
.appearance of Rocks and Iflands,
fome of large Shallows, particalarly
towards the Shores, and efpecially ia
the Seas berdering on the Coati-
- ments, fuch as the great Southern
Continent of the Lunar Agypt and
"~ Palefline.
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Palefime. But this is no conclu-
five argament of thofe parts not be-
ing Seas; becaufe chey may be Seas
having many Iflands and Shallows in
them. Buc then in dther Patts, and
even in fome Parts of thefe laft na-
med, the Spots appear darker; and
with bur few of thofe Eminences ot
Iflands, thofe brighter or fhallow
Parts. Thus the Northerly Euxiné
and Mediterranean, the Palus Mzo-
¢ss, and riady other of thofe Lunat
Beas ; few of thofe Parts thac have
the afpeét of 1flands or Shallows are
to be dilcerned ia ther, only oné
here, and anothier there, at confiders
able diftances from one another. -
AND ia this very manaer I dotibé
ot our terraqueous Globe would ap-
ear, if viewed at the Moon, or a¢
Emc miles aloft. We thould there
perceive our deep Oceans would be
of a darker colour, like the darket
Spots of the Moon; and the fingle
| d 2 1les
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Ules of St. Helena and Afeenfion, and

the more numerous ones of Ladyo-
- ues, Canaries, Azores, &c. to have
the fame appearance that the few
~ fcarterd Iflands have in the deeper
Lunar Seas: and our Shallow Seas
with their numerous Rocks and I-
flands difperfed about them, efpeci-
ally towards the Continents, would
ook as thofe in the Moon do.

THAT 2 Reader unacquainted with
the Geography of the Moon, may
apprehend what I have faid here and
elfewhere, concerning the Parts and
Appearances of the Moon, I have
reprefented them in Fig. 10. and 11.
In Fig. 10. the Face of the Full
Moon is reprefented, its bright and
dark Parts with moft of the Names
given them by Hevelius, whofe Lu-
nar Geography is juftly the moft fol-
lowed. In Fig. 11. I have reprefent-
ed the appearance of the Moon’s
Edge on this laft Nov. 4. 1714. foon

o after
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after the Quadrature, for the expli-
cagion of what is faid concerning
th® Evennefs of the Surface of the
Lunar Spots in B. . Ch. 4. Note 4.
It may be there obferved that the
Surfaces of all the Seas appear ftrait
and level, only the top of here and
there a2 Rock or Ifland prefents it
felf at a fmall diftance. Thus the
Surface of the Hyperborean Sea be-
tween 4 and 4 appears even and level,
althongh through a Telefcope that
Sea looks but like a great Lake or
Marfh. - So do the Parts of the Meds-
terranean about d. from b to i, except
when they are interrupted by Rocks
or Land, as they are at b, g4, and c.
At the laft of which places, begins a

ridge of Hills encompafling the

Northern Part of the Medsterrane-

- an, which makes a pretty fhew in

the Telefcope.

AND now confidering how ac-
complifhed the Moon, and all the o-
' d 3 ther

\
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ther Planets are for Habitation, how
folemn an Apparatus is in them for
this fervice: and confidering alfo
that thefe Accoutrements relate ta
their refpe&ive Planets only, and in
all probability are of little or no ufe
to our Farth; with great reafon
therefore the Maintainers of the new
Syfteme conclude thofe Planets, yea
all the Planets of the Sun and of the
Fixe Stars allo, to be bhabuable
Worlds ; Places, as accommodated
for Habitation, fo ftocked with pro-
per Inhabitants,
" Byt now the next Queftion com-
monly put is, What Creatures are
they inhabited with: But this is a
difficulty not to be refolved without
a Revelation, or far better Inftru-
ments than the World hath hither-
to been acquainted with. Butif the
Reader fhould have a mind to amufe
himfelf with probable Guefles about
the Furnityre of the Planets of our
Solar
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Bolar Syfteme, what Countries *tis
probable are there, what Vegetables
are produced, what Minerals and
Metals are afferded, what Animals
live there, what Parts, Faculties and
Endowments they have, with much
more to the {fame purpofe; he may
find a pleafant entertainment enough
in the great Mr. Chrsfisan Huygens's
Cofmnotheoros and fome other Authors
that have written on the Subjeé&.
To which 1 fhall refer him, rather
than give either him or my felf any
farther trouble about thefe matters,

which are merely conjeQural.
“Tuus having, for the fake of the
untkilful Reader, given an account
of the three §yffemes principally con-
cerned in the following Book, and
having alfo, for the {ake of the Doubt-
ing Reader, infifted more largely than
ordinary upon the two laft of thofe
Syltemes, little remaineth for the
putting an end to this long Pee-
d 4 face,
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face, but to make my Excufe (if it
needs any) for afligning the Dia-
meters and Diftances of the Heaven-
ly Bodies in Englith Miles, raches
than other larger Meafures, which
would perhaps have come nearer the
truth.  But this was alfo for the fake
of fuch as are not very converfant
in Aftronomical Matters and Dimen-
fions: who can better underftand
you, when you fay, It is fo many
- Miles, than fo many Degrees, Mi-
nutes, or Seconds, or Semidiameters
of the Earth, or the other Planets.
AND now for a Conclufion, I {hall
only intreat all my Readers to join
~ with me in their earneft Prayers, that
as this Work is defigned for the good
of Mankind, particularly for the
Conviction of Infidels and Irreligious,
for the Promotion of the Fear and
.Honour of GOD, and the cultiva-
ting of true Religion, fo it may have

ts defired Effect.
- W. DEruan,.
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HEAVENS.

123 Lgesibabanansliavs tacslbalabalusla)

The Introduction.

HE Pfalmiff faith, (a)
The Heavens declare the
Glory of GOD; and
the Firmament fheweth,

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

.(a) Pfal. 19. 1,13, 3.
B (a): that



2+ The Heavens declare

(a): that Day unto Day uttereth
Speech, and Night unto Night, [bew-
eth, or tells forth, Knowledge. Which
Language of the Heavens is o plain,
and their Characers fo legible, that
all, even the moft barbarous Nati-
ons, that hate no Skill either in
Languages or Letters are able to
underftand and read what they pro-
claim. There s no Speech nor Lan-
guage where their Vosce is not beard :
thewr Line is gone out shrough all the
Earth, and their Words to the End
of the World. |

Tuat this Obfervation of the
Pfalmif} is agreeable to Experience,
is manifeft from the Dedu&ions
“which all Nations have made from
God’s Works, particularly from thofe
of the Heaven’s ; namely, that there

(a) v fignificat aliquid wverbis efferve, coram
nuntiare, annunciare, Conrad. Kircher, Concord.
Col. 226, Vol. 2. It is derived from < Cordm,
Ante, ' ‘

18
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is 2 GOD; and that fuch as have
pretended to Atheilm, and have de-
- duced God’s Works from Chance,
&c. are fingular and monftrous in
their Opinions. Thus faith ZElhan
(a) There never was any Barbarian
that contemmed the Deity, nor called
in quefiion whether there be any Gods
or no? or whether they take care of
buman Affais? No Man, neither
Indian, #or Celt, nor Egyptian ever
entertained any fuch Thought as Eu-
merus the Meflenian, or Dionyfius
the Phrygian, or Hippo, or Diagoras,
or Socias or Epicurus. So one of
Plats’s Arguments for the Proof of
a God, is (%) The unanimous Confens
of all, both Greeks and Barbarians,
who confefs there are Gods. And Ply~
tarch (c) agreeable to what our P/al-
mift aftirms, tells us whence they

(a) De var. Hift L. 2. eap.31.
(4) De Legibns L. to.
(c) De Placic, Philof. L. t. ¢.6.
B2 col-
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collected this Knowledge of a Deity.
Men, faith he, began 10 acknowledge
& God, when they faw the Stars
maintasn fo great a Harmony, and
the Days and Nights through all the
Year, both in Summer and Winter
o obferve thesr flared Rifings and
Settings. And to pafs over a great
deal of this kind, that I could cite
from divers Heathen Authors, What,
faith the Stosck in Tully, (a) can be
fo plain and clear, as when we be-
- bold the Heavens, and view the bea-
venly Bodies, that we fhould conclude
there is fome Desty of a moft excellent
Mind, by which thefé things are go-
verned!—A Prefent and Almighty
God. - Which be that doubts of, I do
not underfland, faith he, why be
~fbould not as well doubt whether there
be a Sun or no that thines. And then

(a) Quid enits poteft effe tam apertum, ta
rfpicuum, cim Celum fufpeximus, &c. De Nat.
r. L.3. c. 2. ' ~
o he
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he goes on to prove that this can
be no idle Fancy depending on the
Caprice of Man, but a well groynd-
ed, fubftantial Opinion, bearing the
Teft of Ages, and confirmed by the
Length of Time, For, faith he,
Time wears out the Figments of Ops-
nions, but confirms the. Judgments of
Natare ; or fuch Notions as are
grounded upon the truc Judgment
and Nature of Things. for which
reafon, faith he, both among our
Selves, and in other Nations, the Ve-
neration of the Gods, and the Sacred-
nefs of Religion augment and improve
every Day more and more.

THus the Heavens declare the
Glory of God, even to the Heathen
World, fo maaifeitly grg they the
Handy-Work of Geod. And that
they are his Work, will appear by
taking a View of thefe feven Parti-
culars,

B3 I, THe



é Divifion of the Work.
I. Tue Magpitude of the Hea-

vens.
" II. THe great Number of the
Heavenly Bodies.

III. Tueir Diftances.

IV. Tueir Motions.

V. Tueir Figures.

VI. Tueir Gravity.

VIL Tserr Light and Heat,
and the admirable Promﬁons madc
for thofe Benefits. '

BOOK
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UNIVERSE,

Bobpiks therein contained.

Cuar L
The Ancient and Moderw
 Reckonings compared.

PEEFORE the Invention
z of the Telelcope, the

to be conﬁn d wuhm
- far more narrow Boundc'
than it is fince found to be the fixr
B 4 Stars
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Stars being imagined to be all placed
in the Starry Heavens (which they
called the Firmament) at equal Di-
ftances from the Earth (the Center)
like fo many golden Nails driven in
the Top ‘of fome arched Roof, or
other circular Concave, encompaf-
fing our Eye. Thele, although far
more narrow Bounds, and 2 more
fcanty Reckoning than it fthould be,
yet was fofficient to fhew who was
the Maker of fuch a ftupendous
Arch, and fo noble a Train as is
contained therein.

BuT according to the modera
- Reckoning (which is far the moft
rational, and grounded upon better
Phznomena) we fhall find this
Branch of the Creation far more
magnificent, and worthy of its infi-
nite CREATOR than thofe for- .
mer Computations made it.

AxD how grand and magnificent
a Structure the Heavens are, will ap-

pear



Chap.2. Mbodern Reckonings. 9 .

- pear by a diftin& Confideration of
~ the Magnitude of the Heavenly Bo-
dies themfelves ; and of the Space in

which they are.

L X XXELEXEFALELEAEE X

Cuar IL
The Magnitupne of the
heavenly Bodies.

Lthough we are not able to give

.a certain Determination of the
Magnitude of the Heavenly Bodies,
by reafon of their vaft Diftances, yet
enough we know, and are fure of -
concerning their immenfe Magni-
tudes, to convince any one that they
are the Works of GOD. But to
come to particulars.

Tue Meafure by which we ufnal-
ly gage and compare the Heavenly
Bodies, is our Terraqueous Globe ;
of whofe Dimenfions and Bulk we

can
3
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can make a pretty good Eftimate,
having tolerably good and accurate
Obfervations leading us thereto: the
Particalars of which I have had Oc-
cafion elfewhere to fpecify (a).

Bx thefe Obfervations it appears
“that the Diameter of this our Globe
is above 79 Huadred Miles; that
confequently its Surface is 2 good deal
above 199 Millions of Miles, and its
folid Content or Bulk near 265
Thonfand Millions of Miles. If

(a) Phyfico-Theo). B.2. Ch. 2. In which
Place I have made ufe of Mr. Pickarf’s Meafure
‘of the Earth. But notwithftanding the Diffe-
rence be but fmall, wiz. alittle above 32 Miles
in the whole Diameter of eur Globe, yet I fhall
make ufe here of our Mr. Norwood’s and Monf
qu{l'zui's Meafures, becaufe they agree to almoft
4 Nicety, and Mr. Caffini’s were made (by the
French King’s Command) at greater Diftan-
ces, with the greateft Agcuracy. And ac-
cording to thefe Meafures, the Diameter of
the Earth is 79677 Englith Miles, its Sur-
face 199444201 Miles, and jts folid Content
264856000000 Miles, . ~ '

there-
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therefore we fhould go no farther

from Home than our own Globe, a
Mafs we here have worthy of an In-
finite Creator, a Work proclaiming
that great Being that made it. ‘
BuT as vaft a Body as this fcems
to be, it is much lefs than many, yea
moft of the Heavenly Bodies thatare
vifible to us, except two or three of
the Plapets, which feem to be lefs
than our Globe, namely Mars, whofe
Diameter is reckoncd to be but 4875¢
Englith Mlles, and the Moon, whofe
Diameter is but 2175 Miles; and
Mercury, whofe Diameter is 2748
Miles (2); but yet thefe are vaft and
amazing Bodiestoo. But for the reft;
there is good Reafon to imagine thcu
Bulk exceeds that of our Terraque-
ous Globc. Thus the two fuperiout
A Planets

- ¢a) The Number of Miles whxch I have
here, and all along affigned to the Diameters
¢f the feveral Plancts are the mean Numbers

between
¥
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Planets by far exceed us; Saturn be-
ing computed at 93451 Miles in
Diameter, and confequently at
417318300000000 Miles in its
Bulk ; and Jupster at 120653 Miles
in Diameter, and 920011200000000
Miles in Bulk. But yet as amazing
Maffes as thefe all are, yet they are all

between Mr. Flamfleed's in Mr. Whifton's Aftre-
momical Lettures, and Mr. Huygen’s in his Syf.
Saturn. and Cofmotheor. which (as Mr. Whiflon
firlt fuggefted to me) feem to be neareft the
Truth. For whereas the Rays of Light when
jntercepted by the Edge of 2 Knife. or other
Body, are (as Sir Ifaac Newton obferves in_his
Princip. L. 1. Prog. 96.) fomewhat bent, as if
attraéted from a firait Line by that Body; and
whereas Mr. Flamfieed’s Mgafures were takep
with a Micrometer that pinches or clafps the
oppofite Edges of a Planet which would incur-
vate the Rays one Way; and Mr. Huygew’s were
taken with the Interpofition of 2 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.
Flamfteed’s Meafures are as much too little, as
Mr. Huygens are too large, and confequently the
« Mean between them probably acarell the Truth.

fat
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far out done by that ftupendous
Globe of Fire, the S#n; which as it
is the Fountain of Light and Heat to
all the Planets about it,affording them
by his benign Rays, and kindly In-
fluence, the great Pleafures and
Comforts of Life; fo doth it as far
furpafs them in its Bulk ; its apparent
Diameter being computed at 822148
Englifh Miles, and its folid Content
at 290971000000000000 Miles,
fuppofing the Face we fee of the Sun
to be its true and real Globe.
Trus ftupendous are the Mag-
nitudes of the Globes of this our §o-
lar Syfleme. But thefe are not all,
nor perhaps the moft confiderable
Bodies of the Univerfe. For the fixt
Stars, although in Appearance but fo
many golden or flaming Spots, yet
are with great probability, fuppofed
to be fo many Suns, {urrounded with
their refpective Syftemes of Planets,

as our Sun is; and imagined to be no
lefs
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lefs in Magnitade; if not greater,
(fome of them at leaft) than our Sun
is, but only diminithed in Appear-
ance by their prodigious Digances
from us. _

Ir now we refle&t upon the pro-
digious Mafles of thofe many Hea-
venly Bodies that prefent themfelves
to our View, and many more I fhall
fhew are unfeen; what a furprizing
Scene do the Heavens affords us of the
great CREATOR'’s Power! A Train
of fuch immenfe Bodies, that what
lefs than an Almighty Hand could
firft find matter fufficient for,and then
compofe, fuch’ Magnificent Works!
But yet what is the Magnitude of all
thefe Bodies to that immenfe Space-
in which they are? Which is the
next thing to be confidered.

Cuap,
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é CHAP. IIIo
Of the Immexsity of the

- Heavens.

" T is neceffary that I fhould give

a diftin& confideration to the
immenfe Space pofleft by the Hea-
venly Bodies, becaufe it was orice
imagined to be limited by the nat-
rower Bounds of the Prolematc Sy~
fieme, by that which they called the
*Amravdfs, the -Starry Concameration,
or Firmamment of the fixt Stars, as
I have before intimated; but now
with far greater Probability, and Rea-
fon, it is extended to an indefinitely
- larger Space, a Space fufficient, with-
out all doubt, to contain all the no-
ble Variety of Syftemes therein; not
only our own of the Sun, but all
thofe others I mentioned of the fixt
Stars
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Stars allo. Bur for the better proof,
and more eafy Apprehenfion of the
Magnitude of this vaft expanded
Space, let it be confidered.
1. THAT fome, if not every one,
of thofe vaft Globes of the Univerfe
hath a Motion. This is, in fome,
manifeft to our Sight; and may eafi-
ly be concluded of all, from the
‘conftant Similitude and Confent that
the Works of Natare 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 now to
enquire.
2. It is manifeft that the Earth
1s fet at fuch a due Diftance from the
Heavenly Bodies, and the Heavenly
Bodies at fuch a due Diftance from
one another, as not to interfere,
_clath with, or diforder one another.
|  Nay
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Nay fo great is their Diftance, fo
~ convenient their Situation, that they
do not fo much as eclipfe one ano-
ther, except fuch Planets as are cal-
led Secondary.

3. It is farther manifelt alfo,
That thofe valt Bodies are {o far off,
as to appear_extreamly {mall to our
Eye, confidering their prodigious
Magnitudes.

Now for the effetting of this, or
any of the other Matters, it is necef-
fary that there be a fufficient Space.
And that there is fuch, and what
that Space is, we may make a Judg-
ment of, by confidering Particulars,
according to the beft Obfervations
we have of thefe things. '

AND to begin neareft Home; the
nearelt of the Heavenly Bodies to us,
is the Mbon ; whofe Orb is the leaft
of any of the Celeftial Globes, but
yet fhe takes up a Space of near 480

C thoufand
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thoufand Eoglifh Milesin Breadth (a)

to perform her monthly Revolution
in. And as for the Earth, if with
the Moderns we fuppofe it, rogether
with its Satellite the Moon, to re-
volve round the Sun; or (which a-
“mounts to the fame thing) if the Sun
revolves round the Earth, this Mag-
nus Ordis, as it is ufually called, is a
Space of above s40 Millions of

Miles Circumference (4), or 172
Millions

(a) The Moon’s mean Diftance from the Earth
accdrdin‘ge to Sir Ifaac Newtou's Princip. P. 430.
- is 60 % Semidiameters of the Earth, according
to which the Diameter of the Moon’s Orbit is
479905 Englith Miles.

(¢) Concerning the Diftance between the Siih
and the Earth, there is a great Difagreement be-
tween the former and latter Aftronomers, occa-
fion’d by the Difagreement between theit Obfér-
vations of the Sun’s Horizontal Paraflax (which
is equal to the Earth’s Semidiamiter viewed-at
the Sun) Tycho making it 3 mindves, Keplér but
‘one, Bullialdns 2 minutes, 21 ‘feconds, and Ric-
eiol: but 28 feconds. “Confcquently the Diftan-
ces afifing ‘from hence are Icfs than thole of the

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

latter Aftronomers. ‘The very ingenious and ac-
curate Monf.de La Hire in his Tabul. Aftron. thinks
the Sun’s Horizontal Parallax to be not above 6
feconds, and his Diftance therafore to be 34377
Semidiameters of the Earth, or 136952807 Eng-
lith Miles. But although his Oblervations were
made fince, yet I thall make ufe of Monl. Caff;-
#i’s Number, bging .deduc’d from very ingeni-
ous and accugate.Obfervations of the Parallax of
Mars, and agrecing nearly with the Determina-
tion of two great Men, Mr. Flamfieed .and Mr.
Huygens, apd 1 may add Dr. Halley too, who
make it about 10 or 12000 Diameters of the Earth.
T hat .great Aftronomer ¢Monf. Caffini I mean)
3 Number between.them, .in his Les Ele-

mens de L’ Aftron. §. 37. That the Sun’s Parallax
being ‘fuppofed o be 9 3. Seconds, gives the Diftance
of the Sun fxom the Earth 21600 Semidiameters.of
-the Earth: which are .equal to 86051398 Englith
Miles. And imagining the Magnus Orbis to be
a-Circle (as.it is.indeed an :Ellipfis not much dif-
fering from a Circle) the double of that:-Number
is the length of its Diamcter, viz. 172102795
Englith -Miles. .

Thefe Numbers are different from thofe I have
affigned in my Phyfico-Theel. B.1. ch.4. Note 5.
from a-Miftake at that time.

C:2 Excur-
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Excurfion of her Orb beyond the
Magnus Orbss, we fhall have a Space
yet broader by near 280 Thoufand
Miles. But as vaft a Space as this
feems to be, yet it is not fuch as to
"caufe either the Earth or Moon to
clath with any of the other Celeftial
Globes, as I have faid; nay fo far
from that, that not fo much as their
Shade approaches any of them. - In.
which cafe, what ample Orbs muft
the three Superior Planets have?
what a Space is neceffary for them
- and their more numerous Moons to
perform their much larger Courfes
in? And accordingly, fuch Spaces
they and the reft of the Planets are
all found to have: Sazurn an Orb of
1641526386 Englith Miles Diame-
ter; Jupser an Orb of 895134000
Miles; Marsof 262282910 Miles;
Venus of 124487114 Miles; and
Mercary an Orb of 66621000 En-

8 - glifh

RN
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lith Miles (a): all of them Spaces
fo accurately laid out, and Diftan-
ces fo duly proportioned to their
Revolutions about the Sun, that a-
bundantly manifelt infinite Wifdom
to have becn concerned in their Ap-
pointment, as I intend to fhew in
proper Place.

BuTt now after this Account of
this fo prodigious a Space as that of
. our Solar Syflem is, what is it to the
nearly infinite Expanfum occupied by
the reft of the Heavenly Bodies! Of
which we may have a faint Adum-
bration by confidering the Diftances
which, with the greateft Probability
of Obfervation and Reafon, are
afligned to the Fuxz Stars. In order

(a) Thefe Numbers are deduced from the Di-
ftance between the Sun and Earth affigned in the
preceding Note, and Sir Ifaac Newtor’s Diftan~
ces of the Planets from the Sun computed from
their Periods in his Principia L. 3. Phanom. 4. and
are, as I humbly conceive, much more accuratg
than other Calculations that I have met with.

C3 . to
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to the making an Eftiritate of which
Matter, let it be fuppofed (which is
ufually allowed) that the fixe Stars
are fo many Suns; that they are of
the fame, or nearly the fame Magni-
tude as our Sun is; and that the Diffe-
rence of their Magnitudes arifeth from
the Difference of their Diftances. If
{o, then it will follow, That the fixt
Stars are each of them as much far-
ther from us than the Sun, as their
- apparent Diameters are lefs than that
‘of the Sun (2). And forafmuch as few
of them appear otherwife than as
Points even through our beft Tele-
fcopes, therefore how prodigioufly
farther muft they needs be from us
than the Sun is, to caufe their Ap-
pearance to be fo very much lefs than
the Sun? For an Example, let us
take one of the fixt Stars fuppofed

(a) Compare the fagacious Dr. David Gregory’s
Demontftration of this in his Aftros L. 3. Prop.
56, 60, and 61. ' '

to
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to be neareft to us, as being the
brighteft and largeft, namely Syrsus.
Now this, by accurate Obfervations
(a) hath been found ta be in Appea-
rance 27664 times lefs than the Sun;
and confequently, by the foregoing
Rule, it is fo many times farther off
than the Sun is, which will amount
to abave 2 Millions of Millions of £~
glifb Miles.  And if fo, what an jm-
menfurable Space is the Firmament?
wherein a great Number of Stars lef(-
fer and le(%:r, and confequently (ac-
cording to the forcgoing Suppofition)
farcher and farther off, are {een with
our naked Eye, and many more dif-
cavered with our Glaffes, and |l
many more and more with better
Glaffes (4), and in all probability

many

(a). See Mr. Huygens in Cofmotheor. p.137.
() In viewing the Planets with my longer

Glafles (efpecially the Planets of a weaker Light) -

it often falls out that divers of the fixt Stars,
and fome of them very fmall, prefent themfelves
v C

4 at,
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many others that efcape the Reach
of our utmoft Art to defcry: which
may confequently be as far diftanc

from thofe we fee, as thofe are from
us.

at the fame time within the Glafs, notwith-
ftanding its Area is not fufficient to contain
both Fupiter and his moft diftant Satelites. By
which means it is fometimes difficult to diftin-
guifh between thofe Fix’d Stars and the Se-
tellites of the Planets. Thus I have fometimes
been ready to fanfy that I faw one or more Sa-
- tellites near Mars, until by future Obfervations

I perceived they were only fome of the Telef-
copick fix’d Stars lying in the Way of Mars.
So about Saturs, 1 have often difcerned the
Likenefs of many Satelites, but' I am not fure I
cver faw above three. From whence it is mani-
feft, that in all Parts of the Heavens there are
many Stars which prefent themfelves to our Eye

through our long Glaffes, that are otherwife invi-
fible to us. :

CHa P
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' C'HVA‘ r. IV.
Praékical Dedubions from,
and Reflexions upon the

Muaenituneofthe Hea-
‘vens. '

" JAVING fet forth the prodi-
gious Magnitude of the Hea-

venly Space, and of the Bodies there-
in contained, before we proceed far-
ther, let us paufe a little, to confi-

‘der what Influence thefe Things
- ought to have upon us.

"AND in fhort who can behold
the Regions above, and confider the-

“Things therein contained, and at the

fame time not own them to declare

~ the Glory of God? Who can view that

immenfurable Firmament in which
thofe Bodies are, and not acknow-
' - ledge
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ledge his Handy-Work : We admire,
as juftly we may, the vaft Bulk of
this our own Globe: but when we
confider how much it is furpafled by
moft of the Heavenly Bodics, what
a Point it degenerates into, and how
very little more even it, and what we
call its Greas Orb rogether alfo, are,
when feen from the Heavens, this
gives us a juft and noble Idea of the
Infinite Creator’s Works, fuch as is
worthy of God, and fuch as may
~make us flight, not overvalue this
little Heap on which we dwell, and
caule our Thoughts and Defires ta foar
among the Heavenly Glories, But .
for an Application of thefe Confide-
rations, let us hear Seneca’s Reflexi-
ons upon the Matter (a), who on this
Account recommends Virtue, not
purely becaufe i is a woble thing in
sts own Natyre, and a great Ble(fing

(a) Na:Qu&ﬁ. L1 Przfgt.
17/
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to be free from Evil, but alfo becaufe
% enlargeth 1he Mmd and prepares
st for the meledge of Heauvenly
#hings, and makes 1 fit to affociare
with God (a). —Then, faith he, the
Mind bath the confummate and full
£ood of owr buman State, when ba-
ving conguered all Evil, it foars a—
loft, and wandering among the Stars
above, st 13 able 1o deride the flasely
Strublures of the Wealthy, and all
“thetr Riches.—— Nesther, faith he,
can st contemn the Porches and Roofs
Sbining wath Tvory, the clip’d Groves,
and the pleafant Streams conveyed to
thesr Houfes, until st bath wandered
throughout the World, and from a-
bove looking down upon tbis Inttle Globe,
covered in a great meafure by the Sea,
and, where not fo, flovenly, and ei-
ther burnt up in one part, or frozen

$n the other, it then fath to 1t felf,

(a) Qui in confortinm DEI veniat.

s
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s this that lstle Pont that is drvided
among fo many Nations by Fire and
Sword? Ob bhow rsdiculous are the
Bounds of Mortals, when this River
divides this Nation, that Mountain
boundeth another, and that Defare
another > For as for this World,
faith he, It s a Pomnt in which ye
fail, n which ye war, in which ye
difpafe of Kingdoms. - But above, are
vaft Spaces, into the Poffeffion where-
of the Msud is admatted, on Condstion
7t bath brought but little of the Body
along with st, that 1 hath cleanfed
#felf from every filthy thing, and be-
- ang difengaged from the World bath
made ssfelf illufirsons, by being expe-
ditious and light, and content 1. Ts-
tle things. When fuch a Mind, faith
he, bath touched thofe Celefisal Reg:-
-ons, #t is thén nourifbed and grows ;
and as if delwered from sts Bonds, 1t -
returns to its original State.’ And
this Argument it bath of sts Devintty,
. that
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that it delights in divine Matters

and is converfant with them, not as
tbmgs firange, but sts own. There
1t fecurely bebolds the rifing and fet-
tmg Stars, thesr different Courfes, &c.

Tbere this curions S| petlator diftuffes
every thing, and [earches out ever

thing. And indeed what fhould 1t
do bur pry imo thofe Masters, fince
he knows they belong to bimfelf ? Then
be contemns the narrow Bounds of bis
Habitation n this World. And
bere at lafi be learns what he harb
long enquired after : there be éegms
to know God (a).

' (a) Blic incipic DEUM myffe.

BOOK
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in this from their Number ; a Num-
ber fo great, that we cannot view
and confider them without Aftonith-
ment. Were there no more of them
than the Sun, and the Planets (both
Primary and Secondary) fuppofed to
move about him, there would be a
Number fufficient to manifeft an Al-
mighty and Wife CREATOR. But
when we view the Heavens, and fee
our felves furrounded with (o prodi-
gious a Number of illaftrious Bedies,
of various Magnitudes; whea we
go to other Parts of this our ‘Globe,
from the Northern, {fuppofe to the
Southern Pole, and there difcover a
grear Multitude of other Stars that
were never Teen in ‘our Hemilphere :
when we perceive the Pleavens thick
befet with them in evety Place; and
wheh (as 1 dlready hinted) we view
the Heavens with -our ‘Glaffes, and
difcover many more than our naked
Eye could reach; and when we again

9 view
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view them with better and better In-
ftruments, and fill difcover more
and more of thofe Starry Globes ;
when particularly we furvey what
they call the Milky-Way, and fee
the prodigious Number, I may al-
moft. fay Clufters of Stars, that fill
that Region of the Heavens,and caufe
that remarkable whitenefs there: I fay,
when we fee fuch prodigious Num-
bers of thofe Heavenly Bodies, which
no Art of Man can number; and
when we. farther confider, that in all
probability we do not fee the half,
nay perchance not the thoufandth
Part of what the Heavens do con-
tain ; as we cannot but be ftruck with
Amazement at fuch a multitude of
GOD’s glorious Works, fo we can-
not but own the grear CREATOR
in them; and we are worfe than
Men, if we do not give him his due
Praifes,

CHuap.
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Cuar. IL

That the Fixt Stars are
Suns encompaffed with Sy
[temes of Planets.

LTHOUGH the Number
A of the Erratick and Fixt Hea~
venly Bodies we fee are fuflicient to
fet fgrth the Exiftence and Praifes of
their greaz CREATOR, yet there
is one thing more that I cannet eali

afs over (though it hathi only

high Ptobabilities for it} becaufe it
gives us a fat rhore noblé and agree-
able Idea of the Creation, than the
World was evet, that we know of,
scquainred with before ; and thiat is,
That the beft and mioft learned mo-
dern Aftronomers do generally fup-
pofe the gréat multitnde of Fixt Stars
we fee, or imagire to be in the Uni-~
D verfe,
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verfe, to be fo many Suns, and each
of them encompafled with a Syfteme
of Planets like our Sun.

AND that the Fixt Stars are Sans,
or of much the fame Natire as our
Suri, there is great reafon to con-
clude, | h

1. BEcause they are Bodies no
lefs immenfe (as I have faid) than
the Sun, but only diminifhed in ap-
pearance, by their prodigious diftan-
ces from us. o |

2. Because they fhine by their
own native Light, not by any bor-
rowed from the Sun. For fo great
are their diftances from the Sun, and
from us alfo, that it is not poffible
their Light fhould be received from
the Sun, and refle&ed to us, as that
of the Moon and other Planets is.
And withal, fo britk and vivid is
their Light, and fo very fmall their
apparent Diameters, when divefted
of their glaring Rays, and mac':f to

3 | ‘have
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have their true appearance through
our Telefcopes, that no queftion is
to be made, but that they fhine by
their own innate Light, as our Sun
doth. ' .

A D if the Fixt Stars are fo many
Suns, certainly they minifter to fome
grand Ufes in the Univerfe, far a-
bove what hath ufually been attri-
buted unto them. And what more
probable Ufes, than to perform the
Office of fo many Suns: thatis, to
enlighten and warm as many Syftemes
of Planets; after the manner as our
Sun doth the Erraticks encompafling
it. And that this is the Ufe and
Office of the Fixt Stars is probable,

1. BEcausk this is a far more
probable and fditable ufe for fo ma-
ny Suns, fo many glorious Bodies,
than to fay they were made only to
enlighten and influence our leffer,
and I may fay inferior, Globe ; which
another Moon or two, or one or

| D2 two

d 3
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A

two of thofe very Suns fet nearer to
us, would have better done, than
all the whole train of Heavenly Bo-
dies now doth. Baut inftead of this,
many of them, nay perhaps the
greateft number of them are at fuch
immenfe diftances (as fhall be thewn
under the next Head) that they are
out of the reach of our naked eye.
In which cafe, what ufe is it likely
fuch great nambers of fuchimmenfe,
unfeen, far diftant Bodies can be to
our World, when there are fo many
already of divers Magnitudes of thofe
that fall under View, that (befides
other much greater Ufes they may
ferve unto in the Univerfe) do mini-

fler to our hcllp and comfort here

upon Earth, in fupplying the Abfence
of the Sun and Moon by Night?

2. FroM the Parity, and con-
ftant Uniformity obfervable in all
God’s Works, we have great Rea-
fon to conclirde that every Fixt Star

hath




Chap. 2. the Fixt Stars. | 37

hath a Syfteme of Planets, as well as
the Sun. For it is certain that the
Sun is a Fixt Star to the Fixt Stars,
as they are to the Sun. And in this
cafe, if (as the juftly renowned
, Mr. C’bnﬂmn (a) Huygens argues) we
_/hoald smagsne ourfelves to be placed
Somewbere in the Heavenly Regions,
as far from the Sun as from the Fixt
Stars, we' fhould then percesve no dif-
. f.'erence between the one or the other.
For 1t would be very unlikely that we
Showld fee any of the Solar Planets,
esther by reafon of the diminifbing of -
their Light, or becaufe their Orbs
would fink into the fame lucid Point
with that of the Sun. Being then fo
placed, we fbould 1magine all thefe
Stars [both Syn and Fixt Stars] 70 be
much of the fame Nature and Kind ;
and from a view of any one of them
nearer to us than the reft, we fbould

—py

(s) Colmatheoros, p.133. |
D3 make
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make our judgment of them all. And
now being, faith he, by the favour of
God, admitted fo near ome of them,
namely the Sun, as v fee fix le[fer
Globes revolving round about him, and
other Secondary ones revolving rosund
fome of them : why ought we not to
bave the fame judgment of the reft of
thofe Suns, as of this, and think 13 al-
together probable that this 1s not the
only Star of all the-number that is en-
compaffed with fuch a train, or in a-
ny refpet excels the ref 3 Neither al-
fo that this Star alene revolves round
~ats own Axis, but rather that all the
rveft bave fomewbat of the fame kind
alfo. And fo that learned Perfon
-goes on in the further purfuit of his
ingenious Argument. '

3. BesipEs thofe ftrong probabi-
lities, we have this farther to recom-
mend thofe imaginations to us, that
this account of the Univerfe is far
more magnificent, worthy of, and
: » becoming
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becoming the infinite: CREATOR,
than any other of the narrower

‘Schemes. For here we have the

Works of the Creatjon, not confined
to the more fcanty ljmits of the Orb,
or Arch of the Fixt Stars, or even the
larger Space of the Primum Mobile,
which the ancjents fanfied were the
utmoft Bounds of the Umvcr(c, but
they are extended to a far larger, as

‘well as more probablc even an mdc-

finite, Space; as was fet forth in the
firft Book Alfp in this Pro dpc& of
the Creation, as the Farth is difcard-

‘ed from being the Center of the U-

mverfe {o neither do we make the
Ufes and Offices of all the glorioys
Bodies of the Univerfeto center there=
in; nay in Man alene, accarding to
the Qld vulgar inion, that all tbmgs
were made for A}an (%). Butin this
our Scheme we have a far more ex-

T

(¥) Sce Phyfico-Theol. B.3. ¢.6.N.3. v
’ D 4- tenﬁ‘(@,
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tenfivé, grand, and noble View of
God’s Warks: a far greater number
of them; not thofe alone that for-
mer ages faw, bpt multitudes of o-
thers that the Telefcope hath dif+
cavered fince ; and all tﬁefc far more
otderly placed throughout the Hea-
vens, and at more due and agreeable
diftances, and made to ferve to much
more noble and proper ends;; for here
we have nat one Syfteme of Sun and
Planets along, and one only habir
table Globe, but myriads of Sy-
ftemes, and more of habitable
Worlds (¢), and fome even in our
own Salar Syfteme, as well as thofe
of the Fixt gtars. And confequent-~
ly if in the Sun and its Planets, al-
t¥x'of viewed only here upon the
Barth at 3 great Diftance, we find e-
nough to entertain our Eye, to cap-
tivate our Underftanding, to excite

our
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our Admiration and Praifes of
the infinite CREATOR and Con-
triver of them; what an Augmenta-
tion of thefe Glories fhall we find in-
reat multitudes of them! in all
thofe Syftemes of the Fixt Stars
throughout the Univerfe, that I
have {poken of, and fhall have oc-
cafion to mention again in the next
Chapter!

bt b babate b e Rt MR DR DIR R LR DR e O

Cuar. IIL
Of New Stars.

ESIDES the Planets of our Solar
B Syfteme, and the wonderful
number of Fixt Stars, there are fome
others, which are called New Stars,
which fometimes appear and difap-
pear in divers Parts of the Heavens,

-and will defegve a place here,

SoME

rs
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Samg of thefe New Stars have
been taken notice of as early as Hip-
parchus’s time,who feesng fuch a New-
Star, and doubting whether st often
bappened, and whether the Stars we
take to be Fixt were [o or mo; be
therefore (as (@) Pliny tells us) fer
spoy numbering the Stars for pofte-
raty ; a difficult Task, he faith, even
for a God: and by proper Infiru-
ments be mar/balled them in fuch or-
der, shat thesr Places and Magni-
“dudes might be known : by which means
2 might be ¢afily found, not only whe-
ther they decayed and perifbed, or
were agam renewed ; but -alfo whe-
ther any of them changed thesr places,
ar bhad any Motion, as alfo whether
they increafed or decreafed. Thus
Pliny,

* SiN¢E which time many other

fuch New Siars have been taken No-

(d) Plin. Nat. Hift. L 2. c.26. 7
| tice
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tice of by others. To pafs by the
‘New Stars in Hadrian’s Valentins-
an’s, Houorsus’s and Otto’s times, I fhall
name only fuch as have been more
lately taken notice of by men of good
Judgment in thefe matters; fuch
were thofe New Stars obferv’d by 7y-
cho Brabe, David Fabricius, Janfon,
Bayer, Kepler, Marsus, Byrgss,
Holwarda, Hevelius, Montanars, Bul-
lialdus, Caffini, our Mr. Flamfleed,
and fome others (¢); to which may
be addded a New Srar that appears
at this very time I am writing, in
the Neck of the Swan; the famein

all probability that hath been feen

 (e) For a Catalogue of thefe and other New
Stars, the Conftellations in which they appear-
ed, and other Matters relating to them, I fhall
refer to Riccioli’s Almageft. L1b.8. §. 2. cap. 1.
Hewelii Prodvom. in his Defcription of the Co-
met in 1665. p.433. the Appendix to Mercator’s
Aftron. and Mr. Lowthorp’s Abridg. Vol. 1. p.247.

before
3
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before by Mr. Kirch, (f) in 1687,
and 1688, and perhaps by Bayer
long before, as alfo Hevelius and o-
thers.

O thefe New Stars, there is rea~
foy to imagine there may be many,
by reafon they are not confined to
any one part of the Heavens, but ap-
pear and difappear in divers Conftel-
lations, and divers parts of thofe
Conftellations, as in Ca/fiopeia, the
Swan, the Great Bear, Andromeda,
Eridanus, the Whale, the Ship, and

divers other parts of the Heavens.

 (f) In the Mifcelanea Berolinenfia, p. 21q,
Mr. Kirch faith, he, for fome time, fought this
Star in vain, but at laft on -5 Auguft 1687. he
found it with the help of an 8 Foos Tube, but
very fmall, and that it grew bigger and bigger,
fo as on Otlober 23. to be feen with the naked
Eye, until having arrived to its greateft Magni-
tude, it again became lefs and lefs, and at laft
invifible even in 2 Telefcope. "By frequent Ob-
fervations he difcovered its Motian, to be very re-
gular, and its Period to be 404 5 days.

~ WHAT
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- WHAT thefe New Siars are, is
hard to determine. Meteors they can-
not be, becaufe they are of along con-
tinuance, and much too far off, for
Bodies that emit fo little light as Me-
teors do, to be feen by us. Andas
for other Opinions about them, they
are too many, and too frivolous
(fome of them) to be named (g), ex-
cept one or two of the moft probable.
Among which, one is of fome that
think they may be fuch Stars as have
one fide darker than the other, as one
of Saturn’s Satellstes is fuppofed to
have, and fo appear only when the
bright fide is turned towards us, and
difappear as the darker takes place.
Some think they may be Fixt Stars

‘that expire in Light and Vapours ()

(¢) If the Reader hath a mind to fee 2 va-

'riCty of thefe Qpinions, he may find them large-

ly enough handled in Riccioli’s Almageft. ubi fupra
c17.
(k) This is what Sir Ifaac Newton furmifes in

and
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and arc again rekindled, and recruit-
. ed by the Accefs of Comets. Others
take them to be Comets themfelves.
Butif I may be admitted to fpeak what
was formerly my own opinion, I ra-
ther took them to be Erraticks of
fome kind or other; and that for
thefe Reafons:

1. FroM fome of them, as I
thought, feeming to change their
Places, and appearing fometimes
farther off, and fometimes nearer un-
to other Stars: as I have faid in the
Preface, p. 45.

2. From that Increafe and De-
creafe of their Light and Magnitudes
which is conftantly obferved in them;
they being at firft obfcure, and hard-
ly difcernible, but by degrees grow-
ing brighter and brighter, till fome
of them equal the light of Venus;
and others the light of the Fixt Stars,
of the Firft, Second, and Third Mag-
nitudes: and then again as gradually

R grow
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grow lefs and lefs till they utterly
difappear.

3. FrowM their Periodicil motion
and return after a certain time. This
indeed hath not been fo carefully
and judicioufly taken notice of as it
deferves, or {o as to bring their Pe-
riods under certain determinations ;
but ‘yet in fome of Hevelus's and
Caffini’s obfervations, it hath been
difcovered that fome of the fame
Stars have returned, as particularly
that in the #bale’s Neck, and that
which now appears in the Swan’s
Neck, which as1 juftbefore (pag. 44.)
faid, hath a Period of 404 :days, ac-
cording to Mr. Ksrch’s obfervations.

T HEsE were my reafons for fuf-
pecing thofe New Stars to be Erra-
ticks, rather than Fixt Stars either re-
cruited,or having dark and light fides.

BuT the grand Difficuley is, what
kind of Erraticks they are, whether
Wandering Suns, or Planets (like ours)

of
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of other Syftemes> Thatthey thould
be W andering Suns, is fomewhat odd
to affest: and of what ufe they thould
be, is hard to imagine, fince there
is nothing of this kind in the Uni-
verfe, that we know. of, that may
afhift our imagination. '

AND as to the latter opimion, I
confefs I have been much enclined
to fufpeét that they might be Planets
revolving round fuch Suns, as caft
a much fiercer and more vigorous
Light than oar Sun doth; and that
thefe their Planets might be more
denfe than ours, and have Surfaces
more flrongly reflecting light, and
- peshaps be much larger too. Buat
notwichftanding that Planezary Refle-
fed Light may be fent to very gyeat
diftances by thefc means, yet with-
out extravagant Suppofitions of shis
natuare, it.ag)ay be doubted whether
it would reach us, fo far off as the
Fixz Stare arc. And behdes this,

another
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another doubt is, That altho’ there
are divers Stars near thofe New Stars,
of greater Magnitudes than any of
thofe New Stars are, which I ever

‘yet have had the fortune to fee; yet

I can fcarce think them big enough,
to conclude them to be the Suns a~
bout which thofe New Stars (if Pla-
nets) move. And therefore being
uncertain what to determine in {o in-
tricate a matter, I fhall leave it to
future better Obfervations (which the
late long dark Weather hath hinder-
ed me in the profecution of) which
I hope may afford us fo good light,
as may lead us into a much greater
knowledge of thofe rar¢ Phzno-
mena. ‘ |
But whatever thofe New Stars
are, they are.a farther Demonttra-
tion of GOD’s Power and Glory :
and that there are many more of the
grand Works of the Creation than
what our Eyes behold at all, or that.
E we
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we have only now and then aglimpfe
of. Butif they are Planets of otlier
Syftemes, fome of thofe Erraticks re-
volving round fome of the Fixt Stars, .
then do they lay open a ftill more
glorious Scene of GOD’s Works,
and give us fuch a reprefentation of
the ftate of the Univerfe, that the
World never dreamt of before, and
that even Angels themfelves may be
amazed at the fight of.

BOOK
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- Of the due as well as great

- DISTANCE of the Hea-
venly Bodies.

JOmPRs H AV E before takerd
® notice of the immenfe
Y By8% Diftance of the Heavens
et |y Bodies, that it is fuch
| as makes thofe vaft Bo-
- dies the Fixt Stars (no lefs in all pro-
\ ~ Ea2 bability,
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bability, as I faid, than the Sun it
felf) to degenerate into fo many
Points, yea to efcape our eye; nay
more than this, that it caofeth even
our own Grear Orb which our Earth
defcribes about the Sun, to fink in-
to almoft a Point, or at leaft a Cir-
cle of but a few Seconds Diame-
ter. I fhall therefore fay no more
on that matter. But that which I
fhall {peak of in this Book, is the
due proportion of the Diftances of
the Heavenly Bodies, that they are
not fet at random, like a2 Work of
Chance, but placed regularly, and in
due order, according to the beft me-
thods of Proportion and Contrivance.
Which will be manifeft from the fol-
lowing - Chapters, which will fhew
that the Diftance is fuch, that none
of the Globes interfere with one ano-
ther: but inftead of that, are in due
and the moft nice, commodious Pro-
portion.

CHAP.
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Cuar IL

That none of the GLOBES
of the Unverfe interfere.

\
AD the Univerfe been the
Work of Chance, or any
thing but of a wife Architeét, there
would have been 2 great many blun-
ders and inconveniencies in the Situa-
tion of fuch a prodigious number of
immenfe Globes, asthe Univerfe doth
contain. Some would have been too
near, fome too far off, fome would
have met with, knock’d and ftop’d
one the other, and fome would have
fo interferd as to have incommo-
ded the other, fome way or other.
But inftead of this, every Globe
throughout the whole Creation is,
as far asit is poffible for us to obferve,
- E ; et
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fet at fuch a due Diltance, as- not
enly to aveid all viclent Concourfes,
but alfo fo as not to eclipfe or fhade

one the other, wherever it may be

prejudicial,” or indeed not ufeful and

"convenignt, or {o g8 to hinder ane
anothers kigidly Influences, or to pre-

judice one another by noxious ones.

This is very manifeft in our own Sy-

fteme of the Sun; and becaufe we fge

it not otherwife, we may conclude it

to be fo in all; uplefs we fhoyld

make fome exception for whag.is fuf-
-pe@ed (and indeed only fufpg@ed)
of Comers, which in their approaches

towards the Earth, are imagiped to
canfe Difeafes, Famines, and other

~ fach like Judgments of God. - But
“this is only Surmife, and what befals
the world at other times, without the
~ vifible approach of any Comet, Buf
however, fuppofing that as Comets
move in Orbs wery different from
thofe of the other Heavenly Bodic;;,
| - fo
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fo their Effets and Influences may
be as different ; yet this may be, and
no doubt is (bccaufe it may be pro-
ved) with the concurren/cc, and by
the appomtment of the Divine Pro-
v;dcncc who, as Governour of the
World, might make fuch noxious
Globg:s to execute his Juftice, by af-
frng}}tmg and chaﬁlﬁng finful Men,
at their approaches to the Earth; and
not only fo, but (as fome have ima-
gmed) to be the place of their Habi-
tation and Torment after death. But
{fappofing it to be fo, yet hereinis a
kind Prqvidence manifefted, That
their Returns to the ‘Earth are but
feldom (), and thr:;r Stays fhort, égld

: 't at

(a) "There having of late be;n great ExpeQa-
tions among fome, of ? Comet gppearing this
year 1718, it may gratify their curiofity to take
notice, in this place, of the three Comets, whofe
Periods we imagine, are difcovered, by the great
Sagacity and Application of our modern Aftro-
nomers, The Revolution of the Firff of the
Thrcc, is fuppoled to be performed in 75 years;

D4 ang
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that they take up many years in paf-
fing the reft of thejr Orbs.

- AND now whether we confider
the due Sityation of the greateft part
of the Heavenly Bodies, whereby
neither they, nor their influences do
interfere; or the more unufual Pofi-
tjon and Motion of Comets, ftill i¢
aﬁpcars that a wife and careful Ar-
chite&t was the Contriver and Orde-
rer of it all; efpecially if we join
what follows in the next Chapter.

and to have been the fame Comer that appeared
in the year 1682. The Second is fuppofcdp to be
the Come: that was feen in the year 1661, and to
revolve roupd in 129 years. And the Third is
imagined to be that Comer which appeared in
3680 and 1681, whofe Period is 575 years. And
according to Mr. Whiftor’s Determinations, the
Firft of thefe three Comets will again appear in
the year 1758, the Second in 1789, and the Third
#nd laft not till about the year 22575,

CHAR
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Cuar. IIL

Of the nice Proportions of
the Dzﬁance.rogf the Hea-
venly Bodies.

gigigiala:e

2l ]

S it is one great demonftration

of the ingenuity and fkill of

an Archite& to give due Proportions

to his Work ; fo we find this to be

abundantly manifeft in all the Bodies

of the Univerfe that fall under our

cognizance: among which we may

difcern a curious Order, and that

due and nice Proportions are ftrictly
obferved in their Situation.

How the Fixt Stars are fituated
in refpe to one another, is impoffi-
ble for us to determine at fuch pro-
digious Diftances as they are from
gs";'bgt ;bey look to us, who can "

| ’ have
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have no regular profpe& of their Po-
fitiaps, as if placed without any Or-
der: like as we fhould judge of an
Army of orderly, ,well difciplined
Soldiers,. at a diff3nce, .which wayld
appear to us in 2 confufed manaer,
until we. came near and had a regu-
lar profpe& of ‘them, which we
fhould then find to ftand well in rank
and file.  So donbtlefs, if we coyld
- have an advantagious profpe& of the
Fixt Stars, we fhould hind them very
commedioufly, apd well fer in the
Firmament - in regard of -one ano-
ther. Apd this we haye grear reg-
~ {on to gopclude from. the Rules of
Parity, from that.copftapt Harmonpy,
gnd Similitude obfervable amopg all
the works of the Greatiop, which
fall under oyr cognizance: partjcu-
lasly this is evident in this Region of
the Univerfe, to which we Eﬁlopg, '
and which we have a better Profpect
of, and can furvey with aur 19&;;.-
' ~ ments,
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ments, I mean the Sylteme of the
Sun. In this we find every Body
plaged in goaod order, and ar due di-
ftance, according even to the niceft
Rules pf Proportion.

Fop the eviction of this matter,
let us (according to the moll received
and rational Hypathefis) fuppofe the
Sun placed in the Center, teo influ-
enge all his Planets with Light and
Heat. Then follow the feveral Pla-
nets, furroupding him, not one here,
and gnother there, at all adventures,
in a rude manner, like a Work of
Chaunce, but at due Diftances from
the Sun; at praper Diftances from
one ano;hgr and in fych well. ad-
jufted proportion of their Vclpcm,cs
And Gravities, as makes the Squares
of their Revalutions in proportiqn to
;he Cubes of their Djftances. And
this is what is difcernible in the
whole Solar Syfteme, not only in the
Primary Planets that revolve rouxlx]d

t e
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the Sun, but in the Secondary Pla--
nets alfo, that revolve round them.
Thus it manifeftly is in the Five
Moons that accompany Sasurn, and
the Four accompanying JYuprer.
And a moft fagacious Contrivance
this is, manifefting the Prefence, and
. Condu& of the CREATOR, in
thus chufing this Proportion I fpake
of, rather than any other. For fhould
the power of Gravity (for inftance)
have been fo conftituted, as to de-
_creafe in the Proportion of the Cubes
(inftead of the Squares) of the Di-
ftances reciprocally ; although it
might be poffible to adjuft a Velo-
city, and I may- add, a Direétion
too, fo as to make Bodies defcribe
perfe& Circles, yet the leaft Excefs
or Defect of Velocity, or the leaft
Obliquity of the Direction, would
make them defcribe Spiral Curves,
“either afcending in mfinitum, or elfe
defcending to the Center. And fup-

Poﬁn 8
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pofing the Orbs (in which thofe Bo-
dies move, and which are fuppofed,
as I faid, to be made in proportion
of the Cubes) to be perfeétly Circu-
lar, the leaft adventitious Force, e-
ven but of an Atom, abating or in-
creafing the Velocity, or changing
the Direétion, would bring on the a-
forefaid Inconveniences. And if the
great CREATOR and Contriver of
the Univerfe hath thus wifely mo-
delled, and cautioufly methodized
this part, this Syfteme of it where
we live, and behold the thing, no
great doubt can be made but that
he hath done the fame in the other
Syftemes thereof alfo; that every
Syfteme is fet at a due Diftance from
one the other, and every Body in
each Syfteme at its due Diftance alfo
from their Sun, or Fixt Star.

ANDp now who can refle& upon
thefe things, and not perceive and
admire the Hand that a&eth in them,
< the
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Contrivahce aid Power éf afl infi-
nite Wotkman! For wheré we have
fuch manifeft {trokes of Wife order;
counfel, dnd ihahagement, of the
obfervance of Mathématicdl Propor-
tions, tan weé conclddé there was a=
ny thiog lé6 than Reafon, Judgs
ment, 4nd Mathematical Sklll in theé
cafe? or that this could bé effeéted
by any othet Power; but that of ad
Intelligent Beéing, Who had Wifdoin
and Power fufficient for fuch a Work :
accordmg to the reafoning of thé
Stosck in Cicero, who pleéads thus (4):
1If thou /bouldﬂ fee 4 large and fa {
Honfe, thou conldft not be brought to
imayine that Hou/é was butlkt éy vhe
Mice and Weefles, akthough thon
Jhouldf} not fee the Mafier t/aereo]
/o (faith he) wouldff thou not think
thy [elf very plainly to pliy the fool,
if tbau Shouldf imagine fo orderly a

(a) Cic. de Nat. Deor. L. 2. ¢.6.
frame
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frame of the World, fo great a vars-
ety and beauty of Heavknly things, fo
prodigious a_quantity and magnitude
of Sea and Land 1o be thy Houfe, thy
Workmanfbip, and not that of the im- -
mortal Gods! And fo when we fee
fuch good order, fuch due propor-
tions in this Region of the Univerfe,
and have good reafon to conclude
the fame may be throughout the
whole, can we, without great vio-
lence to Reafon, imagine this to be
any other than the Work of GOD 2

BOOK
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That the bare Motion of the
Heavens and Earth are a

Demonftration of 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
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- {peak of one without the other. And
here there are two things that are
manifeft Demonftrations of the pre-
fence and management of GOD,
namely, that fuch Bodies fhould
move at all, and that their Motion
is fo regular. :

1. Tuat all thofe vaft Globes
of the Univerfe fhould have a Moti-
on, muft of neceflity be from fome
Being that had Power enough to put
them in motion. For as Laftantius
well argues, (a) There 15 ndeed a pow-
er in the Stars, (and the like may
be faid of the reft of the Globes) of
performing their Motsons, but that is
she Power of God, who made and go-
verus all things, not of the Stars them-
Selves that are moved. For it is im-
poffible for fuch lifelefs, dull, un-
wieldy Bodies to move themfelves,’
bnt what Motion they have, they

(s) LaGant. Divin, Inftit. L.a. c.5.
F mft

-
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muft receive from fomething elfe a-
ble to move them.

Now this fome will fay may be
effected by the [orsices furrounding
the Sun, the Earth, or other Prima-
1y Mover (4); or from a Veorial
Power, or Emanations of the Sun,
(c) or other the like Primary Mo-
wers carrying about and pufhing on
fuch Bodies as move about’em. But
allowing that it is poffible it might
be fo, yet ftill we muft recur to fome
Firf Mover, {ome Primary Agent,
who was able to fet that principal
Mover into Motion: and then the
cafe amounts to much the fame, and
the Argument hath the fame force,
whether we attribute the Motion of
one, or all the feveral Globes to
the Power of GOD. For in our
Solar Syfteme, for ‘inftance, if it

(%) This was Cartes’s Notion, and of others
" long before him. . .
~ {c) This was Kepler’s Scheme.
' fhould
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fhould be thought that the Six Pri-
mary Planets revolving round the
Sun, received their motion from his
Revolution round his own Axis ; yet
let us think (as Plato argues) (d) bow
1t ss poffible for [o prodigious a Mafs
20 be carried round for [0 long a time,
by any natural caufe? For which rea-
Son (faith he) 1 affers God to be the
Caufe, and that 1t 15 impoffible s
Shouldbe otherwife. Thus Plate: whofe
Argument is undoubtedly good,

fince, as Ariftorle argues (¢), Every’
tbmg that 18 moved, muft of neceffiry
be moved by fome "other thing; and
that thing muft -be moved by fome-
thing that is moved either by another,
or not by another thing.  If it be mo-
ved by that which 1s moved by ano~
ther, we muft of neceffity (faith he)
come to fome Prime Mover, t/mt 7
not ‘moved by another. For it is im-

——

(d) Plato in Epinom.
(¢) Arifior. Phyfic. L.8. c.5.

F 2 poffitle
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poffible thas what moveth, and is mo-
ved by another, fball proceed in infi- -
nitum.

AND now therefore, if in our.So-
lar Syfteme, we fhould imagine the
Moon to be wheeled about our
Earth, by the Motion and Ve&orial
Power of the Earth ; and the Moons
about Saturn and Jupster by the Mo-
tion and Ve&orial Power of thole
Planets ; and all the Primary Planets
to be turned round about the Sun by
the Power of the Sun, yet at laft we
muft find out a Mover of the Sun
it felf, and thofe other Primaries: 2
Caufe of fufficient Power to wheel
about thofe prodigious Maffes, of
fuch vaft Bulks, as have before been
affigned to them, and which, be-
{rdes their own Weight, are, accor-
ding to the former Hypothefes, clog-
ged and encumbered with the /s
Inertie of all thofe Planets whether
Primary or Secondary, or both,

S 8 which
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which chey. drive round. And if
this was the cafe, what Power can
be found. fuflicient for this Work, but
that of the fame infinite Hand thac
at fisft gave them Being!

. AND fo for all the reft of the
MovmgBodnes of the Univetfe, fuch
as Comets, the New Stars before {po-
ken of (f), and the flow Motion of
the Firmameat, or Fixt Stars in
259120 (g) Years. This latter I fhall
fay no more of, becaufe it may not
arife from any motion of the Firma-
ment it felf, but from fome other
caufe (b ) ,Bm: for Comets what

Power

(f) Book1L ch.3.

" {(g) Prolemy’ made this Motion to be one de-
¢ in 100 years. But others fince make it tp
more. Mr. Street, i his Carolme %ble:,

makes it 1 gr. 20": Hevelius 1 gr. 24. 46". 50':

but Mr. Flamficed agrees Riccioli’s numbers to

come neareft the truth viz. 1 gr. 23" 20", in

IQ0 years, or 5o’ in a year. Accordmg

which rate the Motion (called the Platomdz

year) is accomplifhed in 25920 years.
( b ) Sir Jfaac Newton demonftrates how this

F3 may
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Power but that of the Almighty could
give them fuch prodigious Proje&i-
ons, as their Traje&taries or Orbs are
found to have? Orbs that run into
fuch amazingly long Ellxpfcs as ap-
proach to Parabola’s, that ’tis won-
derful how their Projecive Force
fhould carry them to fuch immenfe
Diftances, and their. Gravity at the
fame time bring them back aud in-
comparably retain them in their
Orbs.

AND fo for the New Stars which
I have faid arc fo many S:gnals of
Planetary Syftemes difperfed here and
there all over the Univerfe, they are
all of them fo many mam(cﬁauons
and demonftrations of an infinite Be-
ing that hath imparted motion unto
them: and they are 3 fign alfo that

may arife from the Sphzro:dal Figure of the
Easth. Princip. L. 3. Prop. 21. & L. 1. Prop. 66.
“ Corol. 20.-Sce the matter alfo more eafily demon-
ftrated in Dr. Gregor]’s Affvon. L. 1. Prop. 64.

there
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there are other Globes befides the
Sun and its Planets, which are mo-
ving Bodies, even that all the Globes
in the Univerfe are fuch, and con-
{equently fo many Proofs of an A
mighey firft Mover.

Taus the bare Motions of the
Earth, and of the Heavens are fo
many Arguments of a Diviae Power
.therein concerned. But we fhall
moreover find an infinitely Wife,
as well as Almighty Power herein
tranfa&ting, by what follows in the

next Chapter.

F 4. . CHAP.
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2LELBERBELBALEBRIEE

Cuar IL

The great Regularity of the
Motions 0]‘p wery lobe.

AVING in the prccedmg
Chapter fhewn that the gi-

ving Motion to fuch immenfe, life-
lefs Globes, is.the work of God we
fhall find much greater demonfira-
tion thereof, if we confider that
thofe Monons are not at random,
in inconvenient Lines and Orbs, but
fuch, as fhew wife Defign and Coun-
fel. 1 fhall here fpecifie but two
Examples, becaufe I fhall have oc-
cafion to fay more of this matter
hereafter. One is, That all the
Planets {hould (when their Motions
were impreft upon them) have their
Directions or Tg:ndcncxcs gnvcn, pot
19
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in Lines tending from the Center to
the Circumference, or very Oblique-
ly, but Perpendicular to the Radls.
The other is, That the Motions
and Orbits of the Planets fhould not
interfere with one another, but tend
one and the fame way, from Weft
ta Faft, and lie in Planes but little
inclined to one another, or when
inclined, that it fhould be very be-
neficially fo, as I fhall hereafter
thew. Thefe and many other In-
ftarices, and in a word, that every
Planet thould have as many, and va-
rious Motions, and thofe as regular,
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 CREAT OR,
and ORPERER of the World’s Af-
fairs? A Work which is as plain a
Signal of GOD, as that of a Clock,
pr other Machine is of Man. Thus

- - | Tullys
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Tully's Stoick (a) argues our prefent
cafe from the Sbepberd av Adwum,
when from the top of an Hill, he
happened firfk to fee a Ship failing
in the Sea, he was for a while in
great amazement, and furprize, to fee
fuch a moving inanimate Body, and
could not imagine of what a Nature
it was poffible it thould be, until he
perceived, by fome tokens, that it
was made and managed by Man,
8o, faith he, zbe Pb?f;fopbers .ought
vo bave done, if baply they bad amy
doubts at the firfs view of the World:
afterwards when they fbould bebold
sts determined and equal Motions, and
all things managed by eftablifbed or-
ders, and with immutable confiancy ;
they ought then to wnderfland that
there is not only fome Inbabster in this
-beavenly, this divine Houfe, but alfo
Jfome Ruler and Moderator, and in a

(a) De Nat. Deor. L.z2. ¢.35.
' manner
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manner, Archstect of fo great a Work,
[o noble @ Performance. This Con~
clufion is fo natural, fo cogent, that
any thing but ftupid prejudiced Block-
heads (as thofe Philofophers were)
would have naturally and eafily made
it. But, now, faith the Stoick (%),
they feem to me not fo much as to
bave any. fufpicson of the wonderful-
nefs of the things of the Heavens or
the Earth. And great reafon the
Srozck had for his furmife. For fo
" manifeft 2 Demonftration of a Deity,
are the Motions of the Heavens and
Earth, that if Men db not fee them,
it is a fign of great Stupidity ; and if
they ws// not fee, and be convinced
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 parti-

(8) Thid. .36

cular
4
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cular Motions which are given-to
the Earth and Heavens, namelythe
Diurnal and Periodical Motions. -

D SEGI SEHIKIN NI SGHSR SHOID KGN 3B

. Carare IIL.
Of the Diurnal Motion of -
- all the feveral Globes.

! S to. the Diurnal Motson, there
is great probability that our

Earth, and all the Heavenly Bodies
have a Rotation round their {everal
Axes; not all performed indeed in
. the fame fpace, 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, although not equal, to
the circumvolution of our Eacth in

24 hours,

Twuis diurnal Rotatioa is vifible in
many



Chiap. 3.  of the Sun. 77

many of the Heavenly Globes, and
highly probable in our own. Inthe
Sun it is very manifeft from the equa-
ble Motion of its Spots, which fome-
times appear in its Difk, and have
been obferved formerly by Galileo(a),
Scheiner (b), Tarde (c), Malapertius,

(a) Galileus tells in the third Dialogue of his
Syfem. Mund. that he was the firft that difco-
vered Spots om the Sum, in the year 1610, which
he fhewed the next year to divers great perfons
in Rome. ‘That Scheiner fent him two Letters by
Velferus under the feigned name of Apelles, to
defire his opinien of them, that he concluded
them to be alterable, contrary to the received
Opinion then, of the Heavens inalterability, that
they were contiguous to the Sun, and that their
path over the Sun, fometimes in a Curve, fome-
times a ftrait line, argued the annual Motion of
the Earth about the Sun, and not of the Sun a-
bout the Earth; with more to the fame purpofe,
which may be feen in the fagacious Author in his
ﬁrﬁiﬁmd third Dialogues.

(8} Vid. Scheiner’s Rofa Utfina.

(<) Vid. Tarde’s Aftra Borbonia, whe took ’em
to be fmall Stars interpofing themfelves between
the Sun and us. Of the fame opinion alfo was
Malapertius, who gave them the name of Sydera

Auftriaca.
Hevelius
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Hevelius (d) and our Countryman
Mr. Gaféosgne and M. Crabtrie (€);
and fince them by Mr. Boyle, Dr.
Hook, Dr. Halley, Mr. Flamfteed and
others in Exgland, and by Meflieurs
Ca/fini, Picart, and others abroad (f) ;
and of late by my felf and others
too. Thefe Spots have manifeftly
a Motion, and the fame Motion too,
as that of a Globe moving round

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

(e) In their Letters (now in my hands) there
is an ingenious Controverfy between thofe two
great Men, Mr. Gafeoigne, the Inventor of the
Micrometer, and Mr. Crabirie, concerning the
Solar Spots that appeared about the year 1640.
which Mr. Gafcoigne imagined to be great num-
bers of {fmall Planets revolving round the Sun, at
a fmall diftance from him. Mr. €rabtrie’s anfwer
and opinion may be feen in his Letter which is
publifhed with my own obfervations about the
Solar Spots from 1703 to 1711 in the Philof.
Tranf. N°. 330. :

(f) The Obfervations of thofe great Men -
(which are difperfed about in Ph. Tranf) may be -
feen at one view in Mr. Lowthorp’s Abridgment,
Vol.1. p.274.

upon
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upon its Poles: for we may perceive
them to be perpetually fhifting their
places from the Eaftern to the Weft-
ern Limb of the Sun; and in thus
doing, their daily Stages and Mo-
tion exatly correfpond to the Mo-
tion of a Globe; that is, thofe Sta-
ges are fhorter, and the Motion of
the Spots feemingly flower towards
the Sun’s Limb, but near the Cen-
ter of the Difk, larger and fwifter ;
and all in exa& proportion to a dou-
ble Line of Sines, or a Line of Sines
on cach Semidiameter of the Difk.
A~D farther yet, thefe Solar

Spots, as they manifeftly demon-
ftrate the Sun to be 2 moving Globe, -
turning round once in fomewhat a-
bove 2§ days, fo they manifeft them-
felves 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 Sun: asin the m‘iﬁ-

e
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dle of the Difk, if they are round,
towards the Limb they become more
and more oval or long, juft as fuch
a like Spot on a common Globe
would appear when it is turned foas
to be viewed by us fideways or going
out of fight.

A~D laftly, another thing ob-
fervable in and from thefe Spots is,
that they defcribe various Paths or
Lines over the Sun, fometimes ftrair,
fometimes curved towards one Pole
of the Sun, fometimes towards the
other, exa&tly correfponding to the

different Pofitions of the Earthin re-

{pect of the Sun, throughout all parts
of the year.

Tuus in that vaft Mafs, the Sun,
we have manifeftly fuch a diurnal
Motion as I fpake.of, or Circumvo-
lution round its. Axis; a Motion
conftant and regular, and doubtlefs
of as great ufe to fome office or other,
in fome part or other of the Univerfe,

as
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as the Motions of the Earth; are to
the Inhabitants thereof: and a Moti~
on therefote this is; demonftratin
“the concurrence of the Almighty. .
NertsHeR is it the Sa7 alone that
undergoes a dimrnal rotation; but
moft, if not all the Erraticks about
him. S§atarn indeed is at fo greata
diftance from us; that we have not
been able to perceive Whether or no
he hath fuch a rotation ; but as the
other Planets have it, and there is
full as much occafion for it in §aturn
as in them; fo there is no great doubt
to be made; but that he hath fuch a
like Djurnal Motion, accommodated
as well to his ftate, as it is in the
Earth and the reft of the Planets.

So Fapuer is difcovered to have
manifeftly a Motion round upon its
Axis from Eaft to Weft, in thefpace
of 9 h. 56, as Monl. Caffin: (g ) by
(g) See his Obfervations in the Memoiri de M-
them. & de Phyfique for Fan. 1693.

many
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many repeated Obfervations in the
year 1665, and other following
years, firft found, from the Spots ob-
fervable on it; of which there are
two kinds, which I my felf have of-
ten feen as well as others before me,
a fhort account of which (although
it be a Digreflion) may not be unac-
ceptable to many Readers. One
kind of thofe Fovial Spots, is only the
Shadow caft upon the Planet by the
Sazellites inzercepting the Light of the
Sun, when they are interpofed be-
tween the Swn and Jupiter: the o
ther are fuch as ate really in the bo<
dy of that Planet, after the manner
of thofe we fee in the-Moen, but not
permanent as they are. And by
the motion of thefe latter Spots it is
manifeft, not only that Fupmer re-
- volves round in the time mentioned,
but that it is a moving Globe alfo,
by reafon (as was faid of the Sun)
thofe Spots mave fwifser, and in lar-

gCl’
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ger Stages towards the middle, that
towards the Lithb of Fupiter’s Difks
Alfo fach Spots as are round, abotl
the middle, appear long ot oval 10+
wards the Limb, or edge of the Ditk;
as wis before obferved of the Sun’s
Spots. , .

- As to Mavs aad Venws, they are
both difcovered to have Spots, ef
Parss lighter and darker, as well as
- Jupster, and to bave a motion alfs
ag he hath. Of thofe Spots in Mars,
Di. Hook had divers views in the
year 1665, which he hath given us
~Figures of (b): and from théncé
concluded that Planet had a Mo+
tion, although he could mot deter-
mine in what time it was performed:
But M. Huygews exprefly faith (3) it
is performed in the fpace of 24h.
#0’. But for the motion of Fems;
Menl. Caffins could perceive the

(S WL S .Y

"th) See Philof. Tranl. No. 11, b4
(i) Cofmotheon p.2¢. .
' G 2 Spots
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Spots to change their place, and
that the Planet bad a Motion, al-
“though he could not make out what
it was (%). ‘
THus are the Primary Planets
difcovered to have a Diurnal Rora-
tion, or fomewhat very like it at leaft,
all except Saturn, as1 faid, and Mer-
cury, and our own Globe. Andas
to thefe we have very little, or no
reafon to imagine but that they
move as well as the reft; only we
- cannot perceive it -in Mercury, by
reafon of its proximity to the Sun,
and that its Elongations are never fo
great, nor fo long, as to enable us
to have any good and fufficient Views
of him with our Telefcopes.
AND as for our own Globe, it is
very vifible that either that moves
round in 24 hours, or that the Sun-

* (k) Mr.Caffini’s Obfervations difperfed in the
Phil. Tranf. may be feen at one view in Mr. Low-
thorp’s Abridg. Vol.1. p.383, & 425.
¢ : and
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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
moft compendious, facile way, let e-
very one judge. And is it not far
the moft compendious, ready, and
cafy 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 pofhible,.
yea as probable,, that our leffer Globe

thould be fo turned about, as thofe -

more mafly Globes of the Sun, Sa-;
turn, and Jupster are about their Ax~
es> But I fhall not enter into a de-

_ tail of the Arguments for the Earth’s

Motion, and the Obje&tions made
againft it, becaufe I have done it in-
the Preliminary Difcourfe. =~

- THus having taken a profpe:
of the Diurnal Motions of the great
: G 3 Globes
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Globes of the Univerfe, that fall beft

uader the cogaizance of our Inftru~.
ments, and fopnd that many, and
probably all of them have a Roea-~
tioa rouad in a determinate time ; if
to this we add che Comventence and
pradigious UJ# of this Motion to the
fcveral refpedtive Globes, we (hall:
find that an infnitely Wy and
Kind, as well as Omnspotent Being
was the Orderer thereof. For were
thole Globes always to {tand (till, e-
fpecially the Erraticks, that owe their
Light and Heat to the Sun, in thig
cafe, one half of them would be da-
zelled and parched with everlafting:
Day, whilft the other would be in~
volvedinevarlafting Night and Dark-
nefs. And what the confequences
would be, we may beft judge from
what would befall our own Globe,
without the kiadly Alternations of
Pay and Nighe: and that is, thatit,
at lcaft a greac part of it, would
S fearce




Chap.3. Diwrnal Motion. 87

fcarce be habitable, it would neither
agree .to the ftate of Man, .or any
other Animals; nor to that of Ve-
getables, or indeed any other Crea-
tute. For one half of the Globe
would be burning up, at leaft too
much drying, and exhaufted with
the Beams of the Sun, whilft the o-
ther would be immerged in, and
deadened with too long Night. And
in fuch a cafe, how could the great
Works of Nature, fo [erviceable to
the World, be performed? How,
for inftance could the Vapours be
raifed to fupply the Earth with cool-
ing Clouds and fertile Showers : How,
could the Winds be excited to fan the
Atmofphere with their pleafant and
healthful Gales 2 How could the
Tides be produced, which by their
conftant agitations keep the Waters
fweet and clean, and prevent their

poyfoning the World:
G 4 AxD
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AND as the Courfe and Fun&i-
ans of Nature, would be thus affe&-
ed, fo would the State of the Crea-
tures be no lefs. For how could
thofe of the Vegetable Kingdom be
-animated and. excited by the kindly
Heat of the Day, and then again
tempered and invigorated by the no
lefs kindly Dews, and Influences of
the Night? How could Men and all
other Animals difpatch their Bufinefs,
gather their Food, and perform all
the yarious labours and offices of the
Day, and then recruit and repofe

themfelves with reft, fleep, and due |

Perfpiration, and whatever elfe may.
be owing to the falutiferous Influen-
ces of the Night, and abfence of the
Sun?

T uzsk and ten thoufand as great
Inconveniencies as thefe, would be
the certain Events of the want of this
Diurnal Motion of our Globe. And
as the reft of the Globes have their
as the relt or the & Shares
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Shares in the like Motion, fo we
may very reafonably‘imagine that it
is no lefs ufeful and beneficial to them
than it is to us, and that the Incon-
veniences of the want of it would be
as great.

e R pox Tetate beie e otala i iassto tuta ol

Cuar IV.

Of the Annual or Periodical
~ Motion of the Primary
Flanets. ,.

ESIDES the Motion treated

of in the preceding Chapter, -
there is another, which is as clear -
a Manifeftation of the great CREA-
TOR as that, namely the Persod:-
cal or Annual, which is vifible in
fome of the great Globes, and pro-
bable in many others. Among the
Fixt Stars it is highly probable fome-
o S thing
%
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thing of this Nature is: as appears
from thofe New Stars which I have
before taken notice of, which, as
I have faid, fometimes become vifi-
- ble to us, in one Part of their Or-
bits, and again difappear in other
Parts of them. But thefe Syftemes
being out of the Reach of our beft
Glafles, I fhall pafs them by, efpe-
cially becaufe in our own Solar Sy-
fteme we have abundantly enough ta

entertain us in this Demonftration

GOD. - : :
For it is very vifible, wichout
the help of the Telefcope, that eve-
ty Planet of the Solar Syfleme hath
this Periodsck Motson1 am {peaking of.
~ For it is manifeft that either the Sun,
and the Planets move about the
Earth, the onein the {pace of a year,
and the reft in other times; or that
the Earth and the other Planets move
about the Sun in fuch times. But let
us (as 1 have all along dane) fuppcl)]fg
the

4
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the lateer, that the Sun is fixt in the.
Center, without any other but its
Dinrnal Rotation in 2§ + days: in
this cafe we fhall have the feveral
Primary Planets revolving round the
Sun in an excellent and due order,
by the exaéteft Rules of fuch a noble
Struture, fuch an admirable Qeco-
nomy, and that is sz Times (as 1 faid)
in fquare proportion to the Cubes of
thesr Diftances. So that we fee Mer-
cury to perform its Period in near
88 Days: Venus (the next in order
to the Sun) jts Period in fome-
what above 224 Days: then the
Farth with its Companion the Moon
in 365 & Days: then Mars in abous
687 Days next him Fupster in a-
bout 4333 Days: and laltly Sazurn

in fomewhat above 10759 Days.
To this fo ftri® an order of the
Periods of thofe Planets, we may add
the confideration of the different
Pathy of their Periodical and Diur}
o pa
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nal Motzon: that they lie not in a
very different Plane, as quite acrofs,
or the like ; nor exa&ly in the fame
Plane, but a little crofling one ano-
ther; the Diurnal Courfe lying in,
ar parallel to the Equator; but the
other in the broad path of the Zo-
diack at an inclination of 23 i De-
grees.

"~ AND a glorious Contrivance this
is for the Good of our Globe, and
doubtlefs no-lefs for all the reft that
fympathize in the like Motion. For
was the Earth’s Periodick Motion to
be always in the fame Plane with
that of the Diurnal, we might indeed"
be fometimes nearer to, and fome-.
times farther from the Sun; but
at the fame time mifs of thofe kind-
ly increafes of Day and Night, to-
gether with fuch ufeful direGtions of
the Sun-beams, which the advances
aof the Earth to one or other of the

Polgs
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Poles caufe (‘a): which two things
. are the real Caufes of our Seafons of
Summer

© (a) There are two Caufes of the great diffe-
rence between the Winter and Summer, Heat
and Cold. One is the fhorter or longer continu-
ance of the Sun above the Horizon: in Summer
long, which increafeth the Heat, as much as it
lengthens the Day: in Winter fhort, which di-
minifhes the Heat, as it fhortens the Day; and
augments the Cold, as it lengthens the Night.
The other Caufe is the Oblique or Perpendicular
Dire&ion of the Sun’s Rays, the Oblique being
weaker than the Perpendicular ; as is evident from
Galiles’s Experiment, in his Syflema Mundi Di-
al. 1. by holding a Paper turned up at right An-
gles, or a Bock half open ; over againft an illu-
‘minated white Wall; where it may be obferved
that the Side oppofite to the Wall, which the
Rays ftrike perpendicularly, is far more light and
white than the other Side, on which the Rays
fall obliquely. ‘The fame it is in the Incidence
of the Sun’s Rays on any Plane, namely the
Rays are fo much ftronger, and the Plane the
more warmed and enlightened, as the Rays are
more or lefs Perpendicular; and that on two Ac-
counts. 1. Becaufe the Perpendicular Rays ftrike
with greater force than the Oblique. As in
Fig.4. the Rays R R firike the Plane 4P more
forcibly than the Plane O B. The A&ion or
Force of which Percuffion is (like that of all o-

sher Impulfes) as the Sinc of the Angle of Ingi-

dence /" <
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Summer and Wiater, Spring aad Au<
tumn, and not our being nearer un-
: to,

dence. So the Force of the Rays RR ytlnc
Oblique Plane 0 B, is as tite Sinc only of RO B,
whereas their Force npons 4 P is as the whole
8ims of go Degroes, or Angle ROP. 3. Ano
ther Reafon is, That & greater Number, ot
Quantity of Rays,. fall within the' Compafs ot
Area of any Plane, in a Perpendicular, than Ob-
Eque DireGion.  This will be manifeft fsom the
bave Infpecion of Fig.4. Where it may be ob-
faved that all the Raps betwesn AR and 0 f
fall: on the Plane A4 P;. bat only abeut one half
of them. wonid' fall upon an Oblique Plane of
the fame length, if it was @4 or (which isthe
famo thing ) near as many Rays would fall off
04, tumed. up to 0%, as {4l wpon iv. Alfo &
may be abferved farther, that as:the Line OB is
lowger than @ p fo are the Spaces between the
Rays larger i O B than O p; and conlequently
ferer Rays fall on O B for its lengeh;, than. o8
O) for its length,. or the Rays are denfer, or
morz compait.in O p than 0 B. And where they
are fo, they: ase fo much the flronger, as is ever
dent from the colleing and condenfing the Sun’s
Rays by aBurning:glafs. -

What the pasticular Powervof the San’s Rays
is in all Dire&rons, Quantities, and Impuifes,
falls under Mathematical Caiculation ; but I need
ot trouble the Reader with it, but fhalb refer o
the ingenious Dr. Wolfus ( Mathemaiod:fl—f?o

' eflor
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to, ar farther fsom the Sun. For
thofe Benefits (we at leaft that inha-~
bic towards the Northern Pole) have
at the contrary Seafon, when we have
moft need of them, vzz. the Sun’s
Proximity, in Winter; its greater
difkance from us in Summer; as is
manifelt from the Increment of its

rent Diameter in Winter to 32",
47", and the Decrement thereof in
Summer to 31’ 40".(%.)

AND

feflor of Hall) bis Elememta Aevometvis. And as
for the prapostional Degree of the Sun’s Heat
in all Latitndes, and its Altitudes, our moft
acute Savilian Profeflor, Dr. Hallsy, hath given
us aineat and clear method for comiputing it in
Philof. Tranfaét. N°. 203,

(k) Monficur de la Hive in his Tabsd. Afiron.
makes the Sun’s Semidiameters to be De. 30.
15 22" and Fum 30. 15 49. But Mr. Flamfteed
in his. Lunar Tables added to Mr. Horrox’s Pofi-
bumens Works makes the greateft to be 16 23,
the leaft 15". 5o".%and the Fremch foademifts i6.. -
23", and 15’. §0". V. Recueil d&’ Obferv. Les Ele-
mens & Aftron. p.22.

Befides the Alteration of the Sun’s apparent
Diameter, its fwifter Motion in Winter abollit

the
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~AxD now for a Conclafion of
this Chapter toncerning the Perio-
dick Motions of the Primary Planets; .
we may take up the Argument of Hu-
go de §. Vitlore (c), Who command-
eth the Sun to defiend through the
Winter Signs ? And who agasn cauferh
bim to afcend through the Summer
Signs? Who leads bim from Eafl to
Wefp? And who again biings bim
back from the Wep vo Eafi? Allthefé

things are very wonderful, but to God
alone poffible.

.

the Solftice by about a r5th part, is an Argu-
ment oOf its being then nearer the Earth. From
whence it comes to pafs that from the Vernal to
the Autumnal /Equinox, there are about 8 Day$
more, than from the Autiminal to the Vernal.
(c) Quis folem per hyberna defcendere figna pra-
cipit? Quis fmt;fum pe? aftiva figna afceftgderep}a‘ﬁ
cit? Quis eum ab Oriemte in Occidentem ducit ?
Quis iterum ab Occidente in Orientem revebit? Hik
cunéta funt mirabilia, fed foli Deo poffibilia. Didaf:

cal. L‘] c.8. . ’
CHAE

#
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| Cuar V. .
Of the Periodical Motion of
the Secondary Planets.

I l AVING confidéred the Pe-‘l

riods of the Primary Pla-
wets, let us next caft our Eye upon
thofe of their Secondarses. And a-
mong thefe we fhall find the fame
compleat order and harmony as a-
mong the laft. Thus Sarwrs’s five:
Moons, and Jupser’s four, and our
own about the Earih, have each of
them their determinate times, fome
longer, fome fhorter intervals of
time, in the fame due Proportion, as
I fpake of among the Primaries.

ik Brsipes which, there is another

thing very confiderable in this Perio=

 dical Motion of thofe Secondary

H Planets,
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Planets, and that is, that it is mixe
with a kind of cochleous Dite&ion to-
wards one or other Pole of the Pri-
mary Planet; by which means every
Satelline, by gentle Degrees, makes
its vifits towards each Pole of its °
Primary. ‘This is well known a-
mong the Circumjovsals for inftance,
that they all have 2 flow and gra-
dual progrefs, firft towards one,
‘then back again towards the other
Pole of Fupster : and that each Sa-.
telliue hath its Declination greater
and greater, according 9s it is far-
ther or farther from Jupiers Bo-
dy. Accordingly the Decclination
of each Circumjovial, afigaed by
the diligentand fagacious Ca/fins (d},
after twelve years obfervations, are

thefe, The greateft Declination of

(d) Les Hypoth. & les Tables des Satel. de Fu-
piter, §. 4. in the Fremh Academift’s large Col»
ke&iop. - .

: ' the
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the Firft, or Neareff, exceeds not a
third part of Fupster’s Semidiameter ;
that of the Second, farpafleth but a
little of a quarter of its Diameter 1
that of the Zhwd a little exceeds
three quarters of the Diameter: and
that of the Fourth, or Outermof
goes beyond Fupiter’s Poles by a
third part of the Semidiameter. All
which mutations, he faith, are per~
formed in the fpace of 1i years.
Thus the famous Ca/fins. But I have
my felf obferved a greater vagation
in the Zhird Satellite; that it ad-
vanced near to, if not even with the
very Limb or Pole of Jupser, and
that its Stay in Jupsrer’s Shadow, or
the Duration of its Eclipfe at that
time, was lefs than is commonly af«
figned unto it, as it is reafonable
to imagine it fhould be, becaufe
the Sasellize had only the outfide of -
the Cone of Fupirer’s Shadow, and

Ha  confe
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<onfequently a lefler part thereof to
‘pafs thorough at that time.

As to the end and ufe of this fo
obfervable a tendency. in the Secon-
daries towards each Pole of their
Primaries, we may guefs at it.from
what hath been faid of the like ten-
.dency of the Primaries towards the
Sun, on which our Seafons do depend:
So thofe Secondaries. moving in like
manner to each Pole; effet fome of
‘the grand Works of the divine Provi-
dence from Pole te Pole, illuminate
all parts of their refpedive Globes,
‘contraét the length of their Nights
(as fhall be fhewn in proper place,)
-move their Waters, and excite their
“Tides, and perform other fuch great
‘Works of Nature, as with good rea-
fon, we .attribute to the influx of our
Moon here in our own Globe.

" A~D can fach well contrived,
fuch ufeful Motions, that the World.
‘could not fubfift without, that Na-

ture
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ture could not .do its grand Works
without, can thefebe other, thanthe -
Firat of an infinitely sndulgent, as well -
as wiye CREATOR! Could this
* eonfonancy be fo univerfal, amang

all the Globes that fall within our
View? Could their Periods, and Di-

fances, be in the fame due propor--

tion all the Univerfe over, their
Motions all fo alike, had they not
had the fame Contrsver and Maker /
But I-fhall clofe this Argument with
the Reflexion of the moft ingeni-

ous Mr. Molyneux.(4), who {peaking-
of the fefquiplicate proportion of:
both the Primary and Secondary
Planets, thus concludes. And from
hence may we juftly fall into the deep~.

ez} admiration, that oue and the [fame
aw of Motion fbould be obferved in

Bodies fo vaftly difiant from each o-

ther, and which feem to have no de-

O Sam g 0 i af

#) I._)io-pti. Nov. Par.2. ¢.6.4. xz - .
: H 3 pendence
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pendence or correfpondence with each
other. This doth moft evidently de-
monfirate thas they were all at firft
pus inso Motson by one and the fame
unerring ‘Hand, even the infinne
Power and Wildom of God, who
bath fixed this Order among them dll,
and batb eflablifbed a Law which
they cannos tranfgrefs, Chance of
dull Matter could never produce fuch
an Harmontous Regularnty in the Mo-
tion of Bodies fo waftly diffans : this
- plainly fbews a Defign and Intention
in she firff Mover. And with fub-
miffion to the Reverend and Learn-
~ed Divines, I am apt to think that
one Argument drawn from vhe Order,
Beauty and Defign of things, is more
forcible againfi Atbesfm, than mulis-
tudes of Notsonal Proofs, &c. Thus
Mr. Molynenx. - But we fhall find
farther Evidences of this Supreme
Management in thefe marters from

what follows in the next Chapter.
' Cuanp
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 The Conflancy and Regula-
rity of all the Motions of
the Earth and Heavens.

HAT the Earth and Heavens

move at all, but efpecially
that they have fuch patticalat and
bencficial Motions; appears, from
the preceding Chapters to be the
Work of God. And the Concut-
rence of the fame infinite Hand is
as manifeft in the Perpetuity,” Con~
ftancy, and Regularity of thofe Mo-
tions. . Por withowt this Amighty
Gusde and Manager; how is it pol-
fible that all thofe valk and uawiel-
dy Maffes thould continue their be-
neficial Motions throughout all A-
ges? fhonld perform their ufeful Sta-
: H 4 ges
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ges without any the leaft intermif-
fion, interruption or diforder that
we know of 2 What Motion, what
Contrivance, what piece of Clock-
work was there ever under the whole
Heavens, that ever came up to, fuch
a perfe&ion, and that had not-fome
Stops.or fome Deviations, and iga— .
ny Imperfeétions? But yet ndne
was ever fo ftupid as to comclude
fuch a Machine (though never fo
imperfe&) was made by any other
than fome Rational Being, fome
Artift  that had Skill enough for
fuch a Work. As he in Cicero (a)
argues from his Friend Pofidonsus’s
picce of Watch-work, that fhewed
- the Motions of the Sun, Moon and
five Erraticks; that if it had been
carried among the Scythsans or Bri-
tains, Quss in slla barbarse dubstet, quin

- [

(#) De Nat. Deor. L.3. ¢. 34
| ¢
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ea Sphera [it perfelia Ratione ? with
more to the fame purpofe: no man
even in thae State of Barbarity would
make any doubt, whether it was the
votkmanfhip of Reafon or no (%).
And is there lefs Reafon to imagine
thofe Motions I have been treating
of to be other than the work of God,
which are infinitely more conftant
and regular than thofe of Man! Or
to ufe the laft mentioned Stosck’s Ar-
gument, can it be thought that 4r-
chimedes was able to do more in imi-
sating the Motsons of the Heavens
(in his Sphere) than Ngture in effett-
sng them? . ,
AND now to refle@ upon the
whole, and fo conclude what hath
been faid concerning thefe feveral
Motions: We may all- along per-
_geive in them fuch manifeft fignals

(&) See the plaéc cited at large in my Phyfice-
@eolqg, p- %

of
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of a divine hand, that they all feem,
as twere, to confpire in the demon-
ftration of their infinite CREATOR
and ORDERER. For befides what
in all probability is in other
parts of the Univerfe, we have a
whole Syfteme of our own, manifeft-
ly proclaiming the Workmanthip
of its Maker. For we have not
thofe vaft and unwieldy Maffes of
the Sun, and its Planets, drope here
and there at random, and moving
abont the great Expanfum, in uncer-
tain Paths, and at fortuitous Rates
and Meafures, but in the compleat-
et manner, and according to the
ftriteft Rules of Order and Har-
mony ; fo as to anfwer the great
Ends of their Creation, and the di-
vine Providence ; to difpatch the
noble Offices of the feveral Globes;
to perform the great Works of Na-
ture in them ; to comfott and che-
rith every thing refiding on th‘cgl,,

y




Chap. 6. Tully's Proof of & God. 107

by thofe ufeful changes of Day and
Nighs, and the feveral Scafons of
the Year.

Trese things are fo evident to
the Reafon of all men, that 7ully
might well make his Srorck to alledge
this as one of his principal arguments
for the proof of a Deity (¢c); 7he
fourth caufe, faith he, and that even
the chief, is the Equality of the Mo-
tion, and the Revolution of the Hea«
vens ; the Diftinilion, Ussliry, Beau-
ty and Order of the Sun, Moon, and
~ all the Stars: the bare view alone of
which things is fufficient to demon-
[firate them to be no works of Chance.
As if any one fhould come inve an boufe,
the Gymmafium, or Forum ; when be

Shonld fee the Oyder, Mauner and

Management of every thing, be could
never pudge thefe things to be done with-

(¢) De¢ Nat. Deor. L.2. ¢.5.

onr

I
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out an Efficient, but muff imagine
there was foime Being prefiding over
them, and whofe Orders they obeyed.
$o much more in [o great Mbotions,

Juch Viciffitudes, and the Qrders of
- fo many and great things ;—a Man
cannot but conclude, that fuch great
Aés of Nature are governed by fome
Mind, fome Intelligent Being. .
- AND fo again afterwards (Chap.
21.) when, among other things, he
bad been fpeaking of the Motions
of the Planets, he thus argues, / can-.
not po[fibly underfland,. faith he, bow
all this Confiancy can be among the
Stars; this [o great - Agreement of
times through all Eternsty, amang
Sfuch wvarious Courfes (how this can
be) wathout fome Mind, Reafon and
Counfel. And a little: after this,
{peaking of the Fixt Stars, he faith,
But the peremnsal, and perpetual
Courfes ofp thofe Stars, together with
thesr admirable and shcredible Con-

Sfrancy
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flancy declare a Dswse Power - and
Mind to be sn 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
‘he thus concludes, In the Heavens
then, there s nesther any Chance, nor
any Temersty, nor Error, or Vansty:
but on the comtrary, there ss all Or-
der, Truth or Exatinefs, Reafon and
Conflancy. And fuch things as are
void of thefe are counterfest, falfe,
and full of Error.. He therefore
that thinks the admirable coeleftsal Or-
der, and ncredible Conflancy, on
which the Confervation and Good of
all things depends, to be void of a
Mind, be bsmfelf deferves to be ac-
counted devosd of a Mind. Thus,
with great Force and Reafon, Zully’s
Stosck rightly infers the Prefence and
Concurrence of a Divine Being, and
- Power, from the Motions of the Hea-
vens: only not being aware who

| that
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that Being was, he erroneoufly ima-
gines the Heavenly Bodies them{elves
to have Divinity, and pws them
therefore into the number of the
Gods; which Errour is excellently re-
futed by Laciantius in his Infin,-Di-
vin. L. 3. €. 5, &c.

l
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Cuar. I
The Conforiancy of all the
Globes in their Spherical
Figure.

ISNEEEN AVING in the preceding
! Book manifefted the Mo-

| @ 21015 of the Earth and Hea-
vens to be the Contrivance .
and Werk of GOD Ifhall enquire .
in

P
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in thls, whether their Figure be of
the fame kind, wifely fuited to the
Motions, and in-a word to the whole
State and Convenience of the feveral
Globes, fo as to- manifeft it felf to
" be the Work of GOD 2 - '

Now as to the Figure; itis 6b<

fervable in the firft place, that there
'is a great Confent thercin, amon

all the Globes that fall under our
view, and that is that they are all
Sphzrical, or nearly’ fo, namely
Sphzroidal (2). Thus all the Fixt
Stars, fo far as we are able to behold

. - them, either with our naked eye, or

our Glafles.. “Thus the Sun, and
thus-all its Planets, and thus the Se-
condaries, or Moons accompanying
~ Satwrn, Jupster, and our Earth,
- And although Venus, Mercury, and
our Moon have Phafes, and appear

fometimes Falcated, fometimes Gib- -

(a) Sce Pb)ﬁco;_ﬂeql;_l.’».'z, ch.1. Notea.
| " bous
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bous, and fometimes more or lefs
round, and even Mars too, in its
Quadratures; becomes Gibbofe ; yet
at fuch times as thefe Planets thew
their full Phafes, they are found to be
fpherical, and only lofe this Figure
by virtue of their pofition to the
Sun, to whom they owe their Ligh.
And this Sphericity, or Rotundity
is manifeft in our Moon, yea and in
Venus (b) too ; in whofe greateft Fal-
cations the dark part of their Globes
may be perceived, exhibiting them-

(b) What] I have here affirmed of the Seconda~
vy Light of Wenus, 1 have been called to an ac-
. count fory by an ingenious Aftronomer of my
Acquaintance. But I particularly remember,
that as I was viewing Venus fome Years ago, -
with a good 34 foot Glafs, when fhe was in her
Perigee, and much borned, 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
mighit be difcerned, I defired a very curious Ob-
ferver that was with me, and look’d through an
excellent Glafs, to take notice of it, who afirm-
¢d that he faw it very plainly..

I - felves
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felves under the appearance of a
dull, and rufty colour.

AnD as this Spherical Figure
“holds in every of the Globes at a di-
ftance from us, fo we may reafona-
bly imagine our own Globe to be
confonant to the reft. But indeed
we have great reafon to conclude it.
to be fo from the Curvity of its Sha-
dow in its Eclipfes of the Moon ;
from the difcovery of new Conftel-
lations in the Heavens, as we change:
our Hemifphere, and make approach-
es towards ecither Pole; from the
Surface of the Sea, which appears to,
be of this Figure, by our gradually
difcerning far diftant Objeéts, Moun-
tains, Towers, Sails of Ships, &’.
the parts of which are more and more:
feen, as we approach nearer and
nearer to them: with other argu-
ments to the fame purpofe, which I
need not enumerate in a cafe now
generally owned to be true. - '

: Cuar
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Cuar. 1L
Of the Inequalities, or Hills
and Vales obfervablein the
Earth and Moon.

AVING in the preceding

Chapter demonftrated the fe-
veral Globes of the Univerfe to be
Spherical, it is not to be underftood
that thefe Globes are ftrictly fo, bur
an allowance is perhaps to be made
for the difference between their £-
quatorial and Polar Diameters, be-
fore fpoken of: but efpecially for
thofe little and inconfiderable Ex-
crefcences of the Hills, very mani-

feftly difcernable in the Moon (¢), as

well

(c) Every one that hath viewed the Moon with
but an ordinary Glafs, efpecially, when fhe is
not round, may eafily perceive confiderable Un-

I2 evennefles;
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well as in our own Globe; which I
call little and inconfiderable, efpe-
cially

evennefles ; that fome parts are manifeftly highet
and others lower. About the Quarters, divers
bright golden Spots may be feen in the fhaded
part, at fome diftance from the enlighten’d 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
mtetinediate Vallies between thofe Spots, and
the other enlighten’d Parts. “Alfo in divers parts
of the Moon, efpeciaily fuch as border on the
fhaded part, there may be obferved to be certain
Holes or Pits, black, dark, or fhady, when the
'parts encompafling them are illuftrious and bright:
And this darknefs, as if under fome Mountain,
lies always on the fide next the Sun, and gradu-
ally goes off, as the Hole, Pit or Valley turns
more and more towards the Sun, till at Jaft the .
whole Valley is enlighten’d, and looks like a de-
prefled gro.nd in the Body of the Moon. All
which th.ngs are manifeft Signals that the Moen’s
Surface is not even and fmooth, but like that of
the Earth, full of Hills and Valleys.

Which opmion, although now well grounded
on ocular demonftration, was as old or older
than Plutarcl’s days, who in his Book de Fuacie
in cvbe Luna, at the beginning, cites it as Clear-
chus’s opinion Eixdvas icomlesnas évau € eidwra o
peyarns @ardasys i.e. That what is called the
Face vf the Moon, are the Images and Appearances

. 0




Chap.2. of the Earth and Moon. 117

cially thofe in the Earth, becavfe
they are fo in proportion to thc
Earth’s Diameter; as will appear by
coming to particulars. The Dia-
meter of the Terraqueous Globe I
have thewn in myPbyfico-Theology (5)
to be about 7935 Englifh Miles: but
that of the Hills is no more than a
few Miles. Swowdon in Caernarvon-
Jhsre (the higheft Mountain in all our
Ifland) is but 1247 yards (¢); the
. , | - Alps

of a great Sea in the Moon, And about the
middle of that Tra& Tc¢ 3 Qawdpuor Te7i wedow-
“wov——1i. €. As to that Face which appears in the
Moon : as our Earth hath certain large Bays; fo
we conceive the Moon is over-fpread with large
hollows and ruptures, containing Water, or a thick
dark Air, into which the Sun-beams are xot able to
enter, and fo no Reflexion is made by them.

" As to other matters in which the Earth and
Moon {eem to agree, as in Seas, and great colle-
étions of Waters, an Atmofphere, ¢c. 1 fhall
pafs them by here, as improper for this place. -

(b) ‘Book 2. Ch. 2. Note., - :

(¢) In the Journal of the late ingenious Richard
Fownley, Efq; of Townley in Lancafbire, 1 find this
Note upon Sept. 6. 1682. This day Myr. Adams

. I3 called
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Alps themfelves but about two Eng-

lith Miles (@) : nay the very Pske of
Tenariffe, one of the higheft Ridges
throughout the Globe (unlefs we ex-
cept the high Mountains of Pers
called by Fof. Acofia (¢) Persacaca ;

called here who is taking a Survey, &c. He told
us that with repeated trials be had found Snowdon-
hill 1320 yards higher than the Highwater-mark, and
that the Quickfilver flood at the bottom at 29 Inches ;
at the top of 25°96: Sothat 1320 gave 3°04. Then
follows this Note, viz. Mr. Adams coming fince
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 heighth of Snowdon, I take to be, that the
firt meafure was made by Mr. Adams himfelf,
the latter by Mr. Cafwell with Mr. Adams’s Inftru-
ments: and probably the former is the Height a-
bove the Sea, the latter only above fome Plane.

(d) Mr. Nic.Fatio told me that he had meafu-
red the Height of the Montagne Mauditi, which is
one of the higheft Ridges of the Alps, and that
he found it to be 2000 French Toifes above the
Lake of Geneva, which is equal to 12816 Englifh
Feet, or 2’42 Miles. E

(¢) Acoftafaith the Alps feemed to thefe Moun- -
tains he travelled over, but as ordinary Houfes
;3 loft{ Towers. See my Phyfico-Theol. B. 1. ch. 1.

ote b.

or
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or that near St. Martha (f); or
thofe called the Andes (g); this
Ridge (I fay) is computed to be but
betweeen 3 and 4 Miles perpendicu-
larly above the Sea (4). All which.
Eminences, compared with the Dia-
meter, or Semidiameter of the Earth,
is no more than as a particle of Duft
is to a large Globe on which it refteth.
AND fo likewife for the Mountains
vifible in the Moon, although fome
of them are of that height (7), as to
reflect

(f) Capt. Dampier faith that he is of opinion
that the Hill near St. Martba is higher than the
Pike of Tenariffe. Voyage round the World. p. 24.

(g) Of the Andes of Chili and Pers, Capt.
Dampier faith, Thefe are the higheft Mountains I
ever faw, far fupaffing the Pike of Tenariffe, or
Santa Martha, and [ believe any Mountains in the
Horld. 1bid. p. 95.

() See Dr. Hooke’s account of the Pike of the
Tenariffe from his Friend Mr. G. 7. who went
to ‘the top of it; at the end of his Leffures con-
cerning Springs. p.4z2. ,

(1) By kiccioli’s Meafures the H.ight of what
he calls Mount Sinas, or St. Katherine’s Hill, is
9 Bononian Miles, and that of Xaverins 12, but

" - Ig4 according
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refle@ the Light of the Sun from
their lofty Tops fome Days before
- " ever

according to his corre&ions, the former is but
'8 L¥ Miles, the latter 11L. Which at the rate
of 6020 Englih Feet in a Bononian Mile, is a-
bout 13 and 9 Englih Miles; an height fo grear,
confidering how much the Moon is lefs than the
Earth, that I cannot but think that diligent per-
fon was miftaken in his meafures, and that the
computations of Hevelius are much the beft: who
as he was as able as any man, and made more ac-
curate and diligent Qbfervations of the Moox's
Face, than moft men ever did; {o he was more
likely to come necareft the truth. And by his
reckoning, the higheft Hills in the Moon are but
about three quarters of 2 Germanr Mile; and fome
of them but feven fixteenths ; and-fome not above
an Iralian Mile. And confidering- the Bulk of the
Moon to that of the Earth, thefc-are great Emi-
nences for the Moon. ' o

And as the Lunar Mountains are of (o prodigi-
ous Heights, {o many of them are of great Ex-
tent. -Hevelins reckons the Lunar Taurss to reach
to 170 German Miles; Mount Sepher 150 ; and
the Lunar. Apennine above 100 German Miles.

The Way how to meafure the Height of the
Mountains of the Mooy, is not difficult, nor un-
certain; which is, by obferving the diftance be-
gween the diftant golden Spots, art their firft ap-
pearance (which are the tops of Hills) and the
e¢nlightened part of the Moos. Which Diftance
may
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ever it reacheth the Vallies 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 ouyr beft

may be computed by Miles, or any other equal
parts, into which we can imagine the Moon's
Diameter divided. Thus in Fig.5. ARB isa
part of the Moor’s Circumference, one part of
which 4R is enlightened, the other partt RB is.
in darknefs. H i isa Mountain, whofctop His
‘touched by the Sun-beams, fhining from' S the
Sun to R, and reaching to H. Now fuppofing
the Semidiameter of the Moon RC, to be 274
German Miles, according to Hevelis, the length
of the Side R H (or Diftance between the Top
of the Hill,and the Edge of the enlighten’d part)
will be found alfo to be a 10th, 20%, or other
part of that Semidiameter or Diameter ; or fome
certain number of Miles. And then we have
the two Sides RC, 274 Miles, and R H, and the
right Angle included between them; by which,
both the other Angles, and the Side C H, may
be found by a2 common Cafe of Right-angled
Triangles. Out of which Side C H, dedu&ing
the Moon’s Semidiameter 274, there remaineth
the Height of the Mountain Hi. Confult here
Hewel, Selenogr. ch. 8. Galilams Nunc. Sider. p. 14.
Ric.iok Almageft. L.4. ¢.8. Schol. -

Glaffes
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Glaffes looks like an even, fmooth,
and uninterrupted Circle (%).

(k) the Edge of the Moon, which I here mean,
3s that mext the Sun; on which I could never
perceive with my beft Glafles any the leaft Sign
of a Mountain, but all to be exa&ly level and
fmooth. Only indeed there are fome certain
tranfient roughnefles and unevennefles on the
Limb caufed by Vapours, efpecially when the
Moow is mear the Horizon, and in windy, and
fome other Weather. At which times, the Mo-
gion of the Air and Vapours, makes a pretty Crif-
Eation, and Rouling, like Waves on the Moon’s

imb, which have the appearance of moving
Mountains and Valleys. But on the oppofite
Side, if the leaft portion of the darken’d part of
the Moox, extends beyond the enlightened part,
Mountains may very manifeftly be difcerned, ex-
-a@ly 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. 3714.

Thefe alone I conceive are the Mountains
which the excellent Hevelisu {peaks of in feveral
places of his Selenography, particularly in his an-
fwer to Bettinsu, and other Peripateticks, in Ch. 6.
P- 143. who denied that Mountains could be in
the Moo, as well as many qther things difcovered
now by the Telefcope. ' "

ALTHOUGH
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ALTHOUGH then vaft Mountains,
when feen near at hand, feem to be
very confiderable excrefcences of our
Globe, yet fince they are little, when
compared to the Globe it felf, we
may look upon our own, and all the
reft of the Globes as if they were
perfe& Spheres, or at leaft Sphe-
roids. And finding them to be
fuch, let us next enquire what rea-
fon there is to imagine this their
Fotm to have been the grear CRE-
ATOR’s Work.

Cuavr.
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SHEDBSBBLBOOD BB

Cuar. IIL
The Univerfality and Uni-
- formity of the Figure of
the feveral Globes of the
Univerfeis a Sign of their
being the Work of GOD,
not of Chance or Necef:

fity.

HEN we fee divers Pieces

of curiots Device and W ork-

manfhip to bear the fame marks of
Art, to have the fame mafterly
ftrokes of Painting, Clock-work,
Archite&ture, &°c. we conclude with
eat reafon fuch Pieces were made
by the fame fkilful Hand. So when
we fee the fame commodious Sphe-
rical Figure to be imparted to the
' “ Earth,
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Earth and all the Heavealy Bodies,
we have as good reafon to conclude
them to be Pieces of the fame Hand,
Contrivances and Works of the fame
fkilful Archite®. For if the Uni-
verfe had been a Work of Chance,
all the feveral, Globes would have
been of feveral Forms, one of this,
another of a quite different Figure:
one {quare, another multangular, a-
~nother long, and another of another
fhape. Or if all the feveral Globes
had been a work of Neceffity, and
their Figure had been owing to the
natural Tendency, or Gravity of
Matter, viz. that the felf-attradting
Power of Matter did make all the
Solids and Fluids of all the feveral
‘Globes, as naturally run into a glo-
bofe form, as a drop of Quickfilver
doth: yet ftill we may demand, how
came Matter by this fo commodious
a Power? What made it affe&t fo

proper
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proper a Form but the infinite CRE-
ATOR’s Fiat? ‘

BuT not to conteft that Point,
but granting Gravizy to be conge-
nial and coeval with Mazzer, with-
out.enquiring how it came by that
_ Power, and allowing that every
Globe of the Univerfe had its Form
from the felf-attracting Power of its
Matter, yet ftill we have undeniable
marks of Final Caufes, of wile Order,
and an over-ruling Power in the cafe.
For let us imagine our Terraqueous
Globe in its Chaotick ftate; all its
Matter, every particle of it divided,
and floating about, and ready, by its
felf-attration, ta run together into
its natural form, that of a Globe:
In this hurly burly, this jumble of
unguided Nature, made by Attraction
only, a confufed globofe Mafs can
be fuppofed to be formed; but with-
out any order, without that conve-
nient lodgment of its parts, as the

 necef-
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neoeflities of an habitable World re-
quire.  But inftead of any fach figas
of diforder, or of Nature’s ading
with an unguided Power, we have
~ the clean contrary; all the Signals
of a wife Contrivance, and excellent
Art; as will appear in the following
Chapter. :

L 003 IR IG TR IGKICR I ORI CLLIGHLS -

| C HAP. | IV.
The Ierraqueous and other

Globes appear to be the
Work of GOD from the

wife Difpofition of their
Farts. |

S 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 Maffes, if made by
. O ) Nece/-
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Neceffity, according to the laft
Chapter: fo in this I fhall fliew them
to be the Work of a wi/é and a kind
Agent, from the commodious ftru-
&ure and difpofition of their parts,
fo far as we have any knowledge of
them. Thus the Moon, hath great
appearances of being no lefs com-
modioufly, than the Earth, divided -
into Hills and Valleys (as I have fet
forth in the 2d Chapter ;) into Dry-
lands, and great Colle&tions of Wa-
ters (@) and to be encompafled with

: | an

. (a) That there are Seas, or great Colle&ions
of Waters in the Moon, is highly probable from
the Moow’s Spots, which plainly feem to be Wa-+
ter on thefe two accounts, 1. Becaufe thofe
Spots appear to be in ftrait and level long Planes,
when viewed about the Moon’s Quarters, or at
fuch times as one half of them are enlighten’d,
the other half in darknefs. In this cafe, when
we de not look dire&ly upon the Planes, or fee
them wholly enlighten’d, but view them in 4
manner fideways, their Surfaces look as the Sea
doth, when we view it from the Shore, viz. a
lar‘gc level Plane: only we may now and then
difcern a 2right fhining part ftanding a little out:

of
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an Atmofphere as we are (4). So

of the large Levels, which are, no doubt, cet-
tain Rocks or Iflands in the midft of thofe Seas:
2. The Darknefs of thofe Spots, more than other
. parts of the Moon, is an at;fument they are Wa-
ter, or fome fuch like Fluid, which imbibes the
Sun’s Rays more than hatder Bodies; and doth
not therefore fo vigoroufly refle& them as they
do. Accordingly about the Moon’s Quarters,
when thofe Spots, a$ 1 faid, have the Appea-
rance of long Planes, we may obferve their edge
to be a kind of hazy Border, which grows dark-
er and darker; as the Rays are more and more
abforbed: oL . ‘
But indeed hard Bodies, if they have fmooth
furfaces, although they refle@ ftrongly to one
place, yet in other places they are lefs vifible.
Thus a Looking-glafs, a Diamond, ¢rc. refle&
vigoroufly the Sun’s rays towards one part, {b
as to dazle the eyes; but in other parts they ap-
pear of a dark, blackith hue. Which by the .
bye, is the reafon why Jewellers grind their Di-
amonds with many fides and angles, that their
Luftre may appear many ways. So Silver (as
Galilzo obferves; Dial. 1.) when boiled only in
Argol and Salt appedrs as white as Snow; but
wherever it is burnifhed, it becomes obfcure. And
fo he tells us, rightly enough, the Moor would
become invifible to us, if its furface was not
tough, but fleek and fmooth. Sce alfd Hewelii
Selenogr. ch. 6. p. 151.
(b) That there is an Atmofphere about the
ooy fee Book 7. ch.3. Note 1. ) ‘

K  Jupiter
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Fupster although at fo great a Di-
ftance from us, hath manifeftly, we
fee, his lighter and dasker parts;
his Belts and Spots darker than the
reft of his Ditk. Thefc Mr. Caffins
(who longer viewed this Planet than
any Body elfc) takes to be Canals
containing fome fluid matter, or
Water, that more weakly refleéts the
Sun’s Rays, than the other Parts of
the Planet do, and that they have
fome refemblance with what ha
ens hereupon Earth. (¢) For if, faith
Ee, one from on bigh, sn the Heavens,
Sbould fee the Earth in fome particu-
lar fituations; the Sea, which encom-
paffeth the Earth, would appear very
like the grear fouthern Belt that en-
compaffeth the whole Globe of Jupi-
ter: rhe Mediterranean Sea would

(c) Nouvelles Decouvertes de Fupiter ; par M.
Caffini in the Memoires de Mathem. & de Phyfique
for Fanuary, 1692. S

make
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make an appearance, not unlike thofe
Belts which are interrupred or broken,
which we fee sn this Planet : the o-
ther Seas would make thofe great black
Spots, which never alter ar all: the
Contsnents and Ifles would feem like
thofé bright Spots that are alfo per-
manent: the Snows would make thofe
glitering Sparkles [ Brilliants) zhas
from time to tsme dfappear : the Flux
and Reflux of the Ocean, and thofé
great Inundations that happen fome-
tsmes bere, would occafion other Spots
to appear and difappear: the Moon
would refemble one of Jupiter’s Satel-
lites: sn fine, the Clouds of our At-
mofphere would refemble thofe broken
smeerrupted Belts, and thofe tranfitory
Spors, which often change their Size
and Figure, and have Motions of dif-
ferent velocsses.

Taus that ingenious and curious
Obferver. According to whofe, not
improbable opinion, this Planet Ju-

K 2 prer
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preer hath all its parts orderly placed,
as is here upon Earth.
- - Ax~D fo for the reft of the Pla-
" meéts, whofe Faces exhibit different
- appearances, of brighter and darker
patts, as Mars and Venus particularly
-do,.(d), it is highly probable that
thefe may be fuch a diftribution, fuch
an allotment of Parts, as thofe in
Fupszer, and which are more plainly
vifible in our own Globe.

WHicH brings me to fpeak par-
ticularly of our own Globe, of which
we have anearer View, and can plain-
ly fee the footfteps of Divine Provi-
dence, in the wife and orderly Difpo-
fition of all its parts; which are fo
diftributed, fo placed, as may beft
minifter to the feveral ufes and con-
veniences of an habitable World.
Thus for inftance;, the two grand

(4) See Book 4. chap. 3.

parts,
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parts, the Solids, and the Fluids of
the Terraqueous Globe, inftead of
being jumbled into one Mafs, are
admirably parted, and as nicely laid.
in proper places. The Earth depo-
fited in ufeful Szrata; fome for the
fervice of the Vegetable Kingdom ;
fome for the generation and nourifh-
ment of Minerals and Metals; fome
for that of Stones and Foffils; and
fome for the f{weetening and con-
veyance of the Waters. And here
it is remarkable, and an argument
of a wife defign and appointment,
That all thofe {everal S#7ata, or Beds,
are lodged at proper and convenient
‘Depths, and Diftances from the Sur-
face ; that for Vegetables, the up-
permoft, for every Man to culti-
vate ; and this divided into various
Soils, and Moulds, for all the varir
etics of Trees and Plants; thofe
Strata that contain the Minerals,
Metals, and Foffils, at fuch depths,

A | K3 25
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as to be out of the way, when they
may encumber, or hurt us; but may
be come at by us, when we have
- occafion for them. And as for thofe
Strarathat convey the (weet waters (¢)
it is very remarkable, that they are
fo univerfal, in all, or moft parts
of the World; that they confift of
fuch proper previous matter ; that
they remain fo diftin& from, and
unmixed with the other Straza; and
that they lie at fuch due depths, as
either to break out into Fountains, or
to be dug into, for Wells. Bur I
fhall not enlarge on thefe matters,
- having fpoken of them elfewhere.

AND as this fo commodious 3
diftribution of the Earth, fo that of
the Waters, is a2 manifeft demonitra-
tion of the concern of a wife Agens,
althongh we fhould afcribe all that is
poffible to the neceffities of Nature

#) Sce Phyfico-Theol. Book 3. ¢h.2.
| _



Chap. 4. Tbe Waters well placa. 1 35

in the formation of the World. For
the Waters, if we obferve them well,
are accurately difperfed, and lodgcd
about the world, for the proper offices
thereof , in Seas, in Lakes, in Ri-
vers, in Fountains, to fatlsﬁe the
Tl:nrﬂ: of Animals, to afford them
fome part of their Food, and to mi-
nifter abundant fupplles of Vapours
for the Clouds, the Rains, and
Winds: which Supphcs muft either
have failed, or been too abundant,
or have bcen attended with fome or
other great inconvenience, without
fuch a commodious intermixture of
the Land and Waters.
- THI1s Swaywys, as the LXX
tranflace it, this orderly gatlaermg 2o~
/ getber of the Waters, is implied in
Moyfes’s relation of thxs branch of
the Creation, Gen. 1. 9. And God
Jaid, Let the Waters under the bea-
ven be gatheredtogether unto one place.
Where the Hebrew word lkkavs,
K 4 dcqotcs
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denotes a regular and orderly garbe-
ring of the Waters, as if their Al-
lotment had been made, their Re-
ceptacles had been marked out by a
Rule, or a Plumb-lne, by the CRE-
ATOR’s Fiar. .

T uus it is demonftratively plain,
that the Earth and Waters were laid
by a wife Hand ; and therefore what-
ever concern Nature might have in
giving a Spharical Figure to our
Globe, yet was the CREATOR the
~ principal Agent, the grand Mana-

ger of the matter.

CHap,
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FXEIXTTTTEXALLEEXNAE XS

Cuar. V,

The Convenience and Necef-
fity of a Spharical Figure
to the Good of the Glgbes;
is an argument they were

the Work of GOD.

T ESIDES the orderly and com-
modious placing the Parts of

the feveral Globes, fpoken of in the .
laft Chapter, there are flill other
reafons to afcribe the Spharicity of
our own and the other Globes to a
wife Agent. For befides that this
, Figure is the moft agreeable to a
World, as being the moft capacious;
and the moft agreeable to a Mafs in”
Motion, as being at a due diftance
from the center of Motion and Gra-
vity ; fo without this Figure there
) ' could

- 4
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could have been no fuch comfortable,
and agrecable alternations of Day
and Night, of Heat and Cold, as
now there are, but fome parts muft
have been, for too long a time, fkreen-
ed from the kindly approaches of
the Sun and Moon, and confequent-
ly have lain under too long and un-
comfortable a Darknefs, and been
chilled with miferable Cold. And
as to our own Globe, the Winds
could not have given thofc kindly,
and falutiferous agitations to the air,
as they do, but they muft have been "
too much retarded, if not wholly
ftopp’d by the exorbitant angles, and
jettings out of other Figures. And
laftly, the Waters, which I fhewed
to be well intermixed with Dry-
Land, would have had intolerable
Confluences; one part too much,
another none at all; no Vapours,
no Fountains, no Rivers: fo that

inftead of an habitable, well ftocked
, world,
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world, far the greatelt part would
have been either a Defart, or an un-
neceflary Confluence of Water.

T uus having made it evident,
that particularly our own Globe re-
ceived its Figure by the dire&ion of
the infinitely wife Architei? of all
things: we have reafon, had we none
befides, to conclude the fame of all
the reft of the Globes of the Uni-
verfe, 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 State.
Thus the Planets of the Solar Sy-
fteme, have their Light from the
Sun as well as we; they turn round
on their own Axes, and revolve
round the Sun, and confequently
have their Days and Nights, their
Summers and Winters, as well as we;
they have their Hills and Vallies, as
I faid, their Land and Waters, by
all the Sjgns that may be, as well as

we ;
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we ; and therefore agreeing with our
Globe in fo many of thofe very
things, wherein their Figure is-con-
cerned, had we none of thofe Rea-
fons 1 have already mentioned, there
would however be great reafon to pre-
fome the fame thing of them, asof
our Earth, erz. that they received
their Figure from the fame wife
CREATOR, and that (were we
near enough to behold them) they
have as manifeft Signals of it as we.

BOOK
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Cuar. L
TheUlfefulnefs of Attraction
in the Production and Pre-
Servation of the F gtre of
the Earth, andthe Defcent

of Heavy Bodies.

=) AVING in the two laft

8l Books treated of the Mo-
g @ tions and Figure of the
Globes, I fhall in this con-
fider theit Graviry or Araiin,

whxch
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which according to the modern Phi-
lofophy (which hath grear reafon
and probability on its fide) hath a
great agency in both thefe matters,
both in effeing and preferving the
Figure of the Globes, and govern-
ing their Motion. 4
As to the agency of the natural
Attra&ion of matter, in the produgti-
on and prefervation of a {phzrical Fi-
gure, as that of the feveral Globes is,
befides what hath been before fuppo-
fed, it may be colleced from the {phz-
rical Figure which moft Fluids take,
when there is no obftacle to hinder
their doing fo. Thus I have faid Qusck-
“filver manifeftly doth, efpecially in
{mall drops or quantities; in which
cafe their own felf-attratting power,
is equal to, or exceeds that of the
‘Earth: {o doth Lead, and other Me-
tals, when in fluxion (2); fo doth Wa-

ter,

(a) This is very manifcft from the making of
TN Shen
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ter, Oyl, and in fhort all Liquids,
which run nearly into a {pharical
form, when bung on a fmall fur-
face; as at the Point of a Pin; or
into an hemifpharical Figure, on a
broader furface; their Self-Attrai-
on caufing the former, as that of
the Earth and the furface on which
they lye doth the latter. Thefe
Phznomena have indeed been af-
fcribed to divers Caufes, moft of
them probable enough, except the
Preflure of the incumbent Air: but
this is manifeftly not the true Caufe,
by reafon the cafe is the very fame
in the Air-Pump (when the Preflure
is taken off) as in the free Air; and

Shot. The way of doing which, is by running
the melted Lead through a Ladle full of holes
into cold water. In doing which they take care,
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
into their Lcad, when they melt and prepare it
for Shor. '

therefore
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therefore fome other Caufe is to be
found: and what more probable; ot
fo probable, as this of Gravity or A¢-
traétion, which manifeftly exerts ic-
felf in fome, and is highly probable
in all material things? (4) In the
Earth it felf there is manifeftly fuch
a thing as Graviry; which might as
well be the natural Caafe of the Spha-
ricity of our Globe; as it is in that of
lefler Mafles, but then as I demon-
ftrated in the laft Book, it is alfo e-
vident, that an over-ruling Power;
and a wife Providence, notonly gave
Matter this Gravitating Power, but
guided and managed it in the forma-
tion of the World. -
AND now upon Suppofition that
Graviry had any thing to do in the

(b) For the Proof of this I fhall refer to Sir

Ifaac Newton’s Opticks, Quaft.31. of the fecond

Edition, and in his Principia in many plages,
particularly L.3. Prop.s,6,7.

prod'u-
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produétion of this Spherical Figuréd
I am fpeaking of; the fame it muft
have alfo in the confervation of that
Figure. For the fame Power it ex-
erted at firft, it retains ftill; which
is as neceflary ftill to the preventing
and obviating all extravagant Excurs
fionis; and Deviations from that Fi<
gure; which may happen through
extraordinary Comtnotions and Con+
vulfions in any of the Globes; fuch
as Earthquakes are, and other fuch
like furious Conciffions and Emo=
tions that fometimes befall our own
Globe. ‘

But leaving thefe conje&tiral
matters, let us cofhe to a more e-
vident Benefit of Graviry, and that
is the natural Tendency of all Bo-
dies to the Center of the Globe:
This is very manifeft in our own
Globe. For whatfoever the De-
tays are among earthly things,
howfoever their Forms are changed;

o L yet
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yet their Matter remaineth entire,
and returneth again to its grand Pa-
rent the Earth: or to put it in §o-
lomow's Words, Eccl.1.4. One ge-
neravion paffeth away, and anotber
generatson cometh: but the earth a-
bideth for ever.

AND an admirable provifion this
is for the perpetuity of the Globe,
and to continue the State and Habi-
tability thereof throughout all ages,
- which would otherwife wafte and de-
€ay, or run into the moft irreparable
and pernicious diforders.

CHAP,
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Cuar. 1L

The Guard which Grauvity

affords againft the Centrie
ugal Force of the feveral
Globes. |

UPON a fuppofition that e~

very of the Globes revolves
round its own Axis (which I have
fufficiently proved in the Fourth
Book) we fhall find, befides the Be-
nefits already fpecified, another very
great ufe of Gravity to the Good,
yea the very Exiftence of our own
and the other Globes, and that is
the prefervation of their Integrity
againft the Centrifugal Force of this
their Revolution, or Diurnal Mo~
tion. For without fuch a Band, as
Gravity, to keep their parts together,
' L2 the
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the whirling-about of thofe Globes
would fhatter them into pieces, and
diffipate them abroad into the circum-
ambient fpace. Thus maft it needs
befall our own Globe, which whitls
about at the rate of above 1000 Miles
an hour (2), and is compofed of
Earth and Water, materials of much
too loofe a texture, to prevent the
diffipation, which the Centrifugal
Force of fuch a Rotation muft necef-
farily occafion, about the £quatorial
parts; a Rotation that would as ea-
fily throw off the parts of the Earth,
efpecially the Waters, as the whirl-
ing round of a Wheel or a Globe,
would the loofe Duft and Water
lodged thereon. But by teafon the
Gravitating Power exceeds the Cen-

~ (a) The Diameter of the Earth being 7967.7
Miles, according to B.1. Ch.2. Note1. the
Ambit thereof is 250314 Miles, which being
divided into 24 hours makes the Revolutien te
be at the rate of 1043 Miles an hour.

trifugal



alap. 2. Force of the Earth. }49

trifugal as 217 4 exceeds 7,54064 (4)
that is above 288 times, therefore
all parts lye quiet and fecure in their
refpe&tive places, and enjoy all the
benefits, which I fhewed do accom-
pany this Motion, without any diftur-

bance from it. '
THus is our own Globe guarded
by its Graviry againft the Censrifugal
Force of its Rotation. Bat this is
far more remarkable in fome of the
other Globes. Thus particularly in
the Sun, whofe Ambit is, 2582873
miles, and whirls round once in a-
bout 25 3 days, and confequently
dath revolve at the rate of 4262
milgs an hour (¢), which is zﬁaove
four

(¢) This is the proportion or nearly fo, of the
Gravitating to the Centrifugal Force of the Earth
ungder the Equator, as may be computed from
Sic ffaac Newton’s Princip. L. 3. Prop.19.

(¢c) The Sun’s Diameter being 822148 miles,
the Numbers here affigned will naturally fol-

low.
As to the Sun's Gnivit] or Anrattive Power
L. 3 I
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four times as faft as the Farth; this
in a lictle time would endanger its
diffipation without fuch a provifion
as Gravrry is.

BuT what is this to the Centrs-
fugal Force of Jupster? whofe Bulk
far exceeds our terraqueous Ball, and
whofe Rotation is performed in lefs
than  half the time. But from a
computation of particulars we fhall
better eftimate the matter. The
Diameter of Jupster being 110653
miles, its Circumference is 37904y
miles : which revolving round in
lefs than ten hours, is at the rate of
- 38159 (d) miles an hour at its £-
quator, And if the Denfity of eve-

ry

it is (by the calculation of my Friend the acute
and learned Dr. Halley) to the Sun’s Centrifugal
Force, as 47900 to §: The method for finding
which, feeip Notee, ~ -~ " 77
(d) Jupiter’s Ambit being 379045 miles, a‘nhg
his Revolution 9 h. 56’ or 596 mipntesé »
BB L RS s 3 e evoﬁ



Chap. 2. of the Sun and Jupiter. 151

1y Planet be proportional to its Di-
ftance from the Sun, as is now with
great reafon imagined, that is, if
thofe Planets neareft ‘the Sun, as
Mercury and Venus are proportio-
nably denfer than thofe more re-
mote, as Jupiter and Saturn; then
is the Globe of Jupser of a laxer
texture than ours is, and in fo much
the greater danger therefore of be-
ing whirl’d 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 Gravsty (e) is.

tl}levolution in an hour is by the Logarithms
thus. 3

596 migutes © 27752463

379045 miles 5.5736913
: :60 mingtes . 17781513

. 7-3568425

38159 miles . 45815962

(e) The Proportion of Fupiter’s, or any other
Planets, or the Sun's Gravity, to their Centrifugal
L4 Force
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Force may be computed from the moft fagacions
Sir Jfaac Newton’s Princip. L. 3. Prop.8. & 1g,
But the before commended Savilian Profeffor,
fuggefted to me this eafier, and quicker Rule,
for fuch Planets as haye Satelites, viz. The Pro-
ortion of the Centrifugal to the Centripetal Force,
or Grauity of any Planet at its Surface, 1 compound-
¢d of the Ratio which the Cubi of the Semidiametex
of the Planet bath to the Cube of the Diftance of
any of its Satellitcs from the Center of that Planes’;
and the Ratio which the Square of the Satellites Pe+
viodick time bath to the Square of the Periodick time
of the Planets Revolution. ‘Thus for inftance, the
diftance of Fupiter’s outermoft Satellite being
253 Semidiameters of Fupiter, and its Period
16 days, 16 hours, 32 minutes, or 24032 mi-
putes, and Fupiter's Revolution' 526 ‘minutes ;
we fhall find the Gravity in Fupiter’s Surface tq
be to his Cemrifugal Force in his Equator, as g
to 9,96 '
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Cuare IIL

Of the Power and Ufefulnefs
“of Gravity to retain the
Plancts in their Orbits.

Y)OR 2 Conclufion of this fixth
' Book, I fhall take notice of
‘one more remarkable benefit of Gra-
vity, which is grounded wpon the
fuppofition of the truth of the New-
tonian Philofophy; which hath fo good
Grounds, and great Reafon, I might
fay Demonftrations on its fide, par-
ticularly in this matter, that admit-
ting of it here, we fhall difcover a-
nother admirable Work of the Crea-
tion, and that is, the preventing
the Evagation of the Planets, and
the accurate retaining them within
the due Bounds of gheieQrbits. That
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this is done by Gravsry, and that
Gravity and Morion folve in the
moft complete manner, all the Pha-
nomena of the Planetary Motions
both Primary and Secondary, is a-
bundantly made out by the wonder-
ful Sagacity of the great Sir [aac
Newton ; as may be feen in his Prin-
cipia.

BuT before I come to the par-
ticular agency of Grawsty, it will be
neceflary to premife fomething con-
cerning its Nature, and fome of its
Properties, vzz. That Gravay is not
terminated at the Surface, but reaches
to the very Center, and is extend-
ed to immenfe diftances all round
the Centers of all the Globes: By
which means, the cceleftial Bodies
are enabled to have Syftems of lef-
fer Globes revolving about them.
- For had the Force of Gravsy de-
termined at, or near the Surface (as
" jt might have done, if intended
. only
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only for the Confervation of the
Globes) in this cafe, all the Bodies
that were put in Motion, and that
were to pafs at fome diftance from
them, would move on in a ftrait,
not curved line, and be loft in the
great Abyfs of Space. But the all-
wife CREATOR hath, in his firft
Produ&ion of Matter, beftowed up-
on it fuch a Property, as that every
. Particle thereof hath a Tendency
towards every other Particle.  From
whence it comes to pafs that every
Body hath a Gravitarimg Power ac-
cording to the folid Content, or
real Quantity of its Matter, and not
according to its Superficies, or Ex-
tenfion.

AN~D this Gravity of all Bodies
is obferved, manifeftly to decreafe
in groportion of the fquare of their
Diftances reciprocally ;- that is, at
twice their diftance the Force is but
pne fourth of what it was ata finglg
a diftange ;
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diftance; and but a ninth, at thrice
the diftance, &°c.

TuaT this is fo, is abundantly
proved by the laft commended Au-
thor; who by eftablifhing this one
Principle-in Philofophy, hath fully
explain’d the Syfteme of the World,
fo far as relates to us, and to all the
reft of the Planets, that regard the
Sun as a Center, both Primary and
Secondary.

WuaT the Caufe of Gravsty is,
Sir Ifaac Newton dath not pretend
to aflign, his Defign being not to en-
gage himfelf in framing Hyporhefes,
but to explain the Pbenomena by
Experiments ouly, and to raife his
noble Superfltruéture upon them.
And therefore, although the mat-
ters of Fa&, and the Final Caufes
are evident, I will not venture to
fay how it comes to pafs, that Bo-
dies a& at fuch immenfe Diftances
wpon ane another ; but chufe rather

to
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to acquiefce in adoring the Wifdom
and Power of the GREAT AU-
THOR of all things, who hath in-
fpirited the Materials of which the
World confifts, with fuch an aéive
?uality, as ferves not only to pre-
erve the Globes themfelves entire,
but to enable them to revolve about
their luminous Center (from whence
they have their Light and Heat) in °
Orbs that are the moft commodious,
and alfo fixt and permanent.

Havine thus premifed what
was neceflary for the underftanding
the Nature and Properties of Gra-
viry, I fhall proceed to confider its
agency in the Planetary Motions.
And here we have divers things;
which plainly demonftrate thefe Mo-
tions to be no matters of Chance,
but the Works of an infinitely K4,
as well as Omnipotent and Allwsfe
Agent.

I HAVE
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I nave already in Book 4. Ch. 2.
taken notice, of the Motion of the
Planets, being made, not in Lines
tending from the Center to the Cir-
“cumference, or very obliquely there-
to, but acrofs, or nearly perpendi-
cular to the Radis. Alfo that the
Motions, and Orbits of the Planets,
do not tend contrary ways, or much
interfere with one another. That
therefore which I fhall fpeak of here,
concerning the Planetary Motions
being the Work of God, will be on-
ly fo far as Gravity is therein con-
cerned. And
1. IT was a very notable provifion
to prevent the Evagation of the Pla-
nets, and to keep them within their
due and proper Bounds, to bridle
and detain them with Gravity, as.
with {o many Reins and Bridles.
For as the natural tendency of all
impreft Motion is in {trait Lines, fo
wheri Motion was given to the Pla-
nets,

2



Ch. 3. their own Orbsby Gravity. 159

nets, this Mation (altho’ as I faid it
was artificially made, perpendicu-
larly to the Radii, yet) would car-
ry them quite away in their Tan-
geats, - fo that they would never re-
turn again. But being thus detain’d
- by Gravity, another admirable pro-
vifion is that, 2. They are moved
in Orbs: Which Orbs are formed
of a Motion compounded of this
Redtilinear Impulfe, impreft upon
the Planets, and the tendency of
their Gravity to their Centers. In
which Motion a third thing very re-
markable is, That the Impulfe or -
Velocity which is imparted by the
Firft Mover to every Planet, and the
Gravity of each Planet, are fo near-
ly equal to what is required to make
a Body defcribe a Circle, that the
Orbits of the Planets are not very
Eccentrical, but nearly Circular. As

is particularly remarkable in /%-
nus, and the Earth ; and more e-

fpecially
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fpecially in the whole Syfteme of 7=
puer’s Satellnes.  And an admirable
Work this is. For fhould the Velo-
eity of any Planet be double to what
would make it move in a Circle;
the Planet would go away in snfi-
nitum, without ever returning again
in any Orb whatfoever. Or fhould
one half of the Velocity be taken
away, the Planet would defcend ob-
liquely towards the Sun, until it be-
came four times nearer the Sun than
before; and then afcend again to its
former place; defcribing a very ec-
centrical Orb. And by afcending
and defcending alternately, it would
be heated fixteen times more at one
time than another. Which uneven
Heat would make the Planet unfit
for Habitation. And the fame thing
would happen, if the determination
of its Motion fhould be altered, fo
as to become very oblique to the
Radius, drawn from the Planet to the

| Sun;

‘ L
H
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Sun. But thefe tbmgs being accu-
ratcly adjufted, and. contempered,
make the whole Syfteme to be a
work, of incomparable Convcmence
and Beauty; a Work the beft con-
trived for the Bencﬁt of the World’s

\ Inhabttants ‘and to fet forth the

Curiofity and Skill of the infinite
Workman,

It is manifeft therefore that the
Sy[’ccmc of the Planets is not to bc
teckon’d a matter of Chance, or 4
thing owing to a Neceffity of Nature;
but the Work of a kind and wife A-
gent. And that this is fo; will be
farther manifeft from the cafc o

Comets; whofe Motions, Dire&ions
and Orbs being utterly dlEcrent from
thofe of the Planets, demonftrace
the Planetary Syfteme to have been
modelled by Coanfel, and not by a
Nece(firy of Nature or left to Chance.
For as for the Motion of Comets,. it
is fo far from bcmg always the fame
M Way,

~
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way, that they move fometimes con-
trary to one another. And as for
their Planes and Directions, they lie
every way. And as for their Orbs,
they are exceedingly eccentrical.
And by the bye, this Eccentricity
is an admirable Contrivance of the
CREATOR, to prevent the Co-
mets from difturbing either the Pla-
nets, or one another, by their mu-
tual Attraltions.  For by this means,
they have a large and fufficient room
to revolve in; and by afcending to
very great heights, above the Syfteme
of the Planets, and fpending almoft
all their time in the remote regions
of the Univerfe, at vaft Diftances
both from the Planets, and from
one another, they do not incom-
mode either the Plancts, or them-
felves; 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
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have been apt fometimes to have
come too near the Planets, and
have diftarb’d their Motions, and
perhaps ‘have dafhed upon them al-
{o. But all thefe Circumftances are
fo well adjufted, and fo wifely re-

lated by the Divine Providence,
that the Syfteme could not have been
better contrived, either for Conve-
nience or Beauty.

AND now upon this highly pro~
bable, I may fay phyfically certain,
Theory, of Gravity aing in the
Motion of the Globes, we have a-
nother 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 ob-
ferve their due Bounds, keep the
‘moft proper Paths appointed for
their convenience and good, and -

at all times anfwer the great Ends to
‘ Ma which



164 The Conclufion. Book VL.

which they minifter in the Crea-
tion. Particularly that the Habsta-
ble Globes thould always remain at
fuch due Diftances, and move in
fuch proper Orbits, as are beft for
them. And that the Comets too,
fhould at the fame time pafs in
Paths utterly different, but yet fach
in all probability, as may render
them alfo of very great ufe to fome
or other parts of the World; whe-
ther we look upon them as places
of Terment (as hath been faid) or
Bodies appointed for the Refrefh<
ment and Recruit of the Sun, .or a-
ny of his Planets, as Sir [faac New-
ton conjeCureth in his Princip. L. 3.
Prop. 41 & 4:.

AND now from the confideration
of what I have fhewn in this fixth
Book, to be either hlghly probable,
or very certain, concerning Grausty,
we havc another manifeft demon-

fration
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ftration of the infinite CREATOR’s
Wifdom and Care, and another co-

gent argument to excite the highefk
Veneration and Praife in his Creg-

_ tures.

-

M3 ‘BOOK
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Of the ProyisioN made for

LIGHT and HEAT

Throughout the Universe.
e L L

lCHAP. I

the Ligbt and Heat of the
o Fixt Stars and Sun.

S Light and Heat are two
of the moft ufeful things
in the Univerfe, fo the

__J infinitely wife and kind
CREATOR hath made an excellent
Provifion for thefe things, in all pro-

’ bability,
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bability, for every Globe throughout
the Univerfe, but particularly for
thofe of our own Syfteme. Foritis
very manifeft, that every Globe we
fee, doth fhine with its own native,
or with borrowed Light. Even all
thofe immenfe Bodies at the greateft
diftance from us, the Fixt Stars,
which I have before faid, are proba-
bly fo many Suas, it is Light they
manifeftly dart as far as to our fo
diftant Globe, as well as what they
emic for the enlightening, warming,
and cherifhing their owa refpe&ive
Planets.

But I fhall forbear to launch out
into thofe conje@ural matters, and
fhall come nearer home, into our own
Syfteme, where we have enough to
entertain our Eye, to captivate our
Thoughts, and to excite our high-
eft admiration of thefe magnificent
works of God; whether we furvey
“the great Fountain it felf of aur
M4 Lighs
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Light and Hear, the Sun; its due
Pofition, and its wonderful ufe to
its Planets; and the incomparable
Provifions that ar¢ made to fupply
its abfence and greater diftances from
them.
" AND in the firft place, as to the
Sun it felf; what Power is there that
the moft extravagant Fancy can
imagine to it felf; that could ever
be able to make f{o prodigious a2 Mafs
of Fire as the Sun is, but only the
Power of God's Almighty Hand! A
Body of fo immenfe a Bulk, asl have
fhewn it is, and of fuch an exceflive
Heat, that no greater a number of
its Rays, than what fall within the
compafs of a two, or three inch
Burning-Grafs, fhall actually burn;
and what fall within thé compafs of
not many feet, fhall far exceed the
ftrongeft culinary Fire in the Earth;
as is manifeft from its almoft inftan-
tancous burning, and vitrifying the
S e
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moft obdurate, incombuftible Bodies,
fuch as not only green Wood, and
white Bodies, but alfo Stones, Bricks,
Metals, yea Gold it felf (the hard-
eft of all Metals to be wrought upon
by Fire) which yet is melted down
in a few minutes (a).

Tuus

(a) The famous Burning-Cancave at Lyons, of

o Inches Diameter, and others in France and
ermany, of greater breadths, have been celebra-
ted for their Feats in burning, calcining and vi-
trifying, both metallick and other Bodies. But
J gueftion whether any of them have come up
to” the Buming Inftrument contrived by, and
made fqr Siy Zfaac Newton, and by him prefent:
ed to the Royal-Society. It confifts of 7 Con-
cave foiled Glafles, each of them 12 Inches Di-
“ameter, which are all fo placed, as fo have their
Foci concur in one point. By which means the
eat is fo increafed, asin a furprizing Manner
to perform the Feats here mentioned, and many
others furpaffing them, '
* . Having mentioned thefe Burning-Concaves, jt
may be of ufe for the cheap trying of Experi-
ments, to take notice of what was related.to me
by a Perfon of very high Quality: who doing
e the honour to talk with me about fuch Con-
¢aves, told me, that in Germany one Mr. Czhern-
[N ;o o L . 2 "' - . ka“ﬁn;
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Tuus the snfinste Power and W/~
dom of GOD, appear in the appoint-
ment, and make of that immenfe
Body of Fire, the Sun; a Mafs won-
derful, and worthy of its Maker,
whether we confider its immenfity,
its exceffive Heat, or its abfolute ne-
ceflity, and great ufe to us, and to
all the reft of its Syfteme. But we '
fhall find yet farther Evidences of
the great CREATOR’s work in the
following Chapter.

baufen, 3 Silefian Gentleman, made divers very
large Concaves with Pafle-board; which were co-
vered over with a kind of Pafte or Foil, that
firongly refle&ed the Suns Rays. But what their
Power was, he did notfee.

"CHAR.
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WWW
Cuar IL

Of the due Po b/itzon and Di-
ﬁam‘e of the Sun and its
Planets.

S the infinite Power and Wil-
dom of God appears in the
appointment and make of the Sun,
according to the preceding Chapter ;
fo in this I fhall demonftrate the
fame, from the due Pofition of the
Sun among his Planets, and his due
Diftance from each of thcm
Now here we may take it for
granted, 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 ei-
ther about the Sun, or the Earth.
Bat whethet the Sun be placed in the

Center
3
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Center of its Syfteme, or the Earth
be fo, is of no great confequencc
here to enquire. But I have all a-
long fuppo?cd the former to be the
moft probable Hypothefis, and it
feems to be fill more fo, from the
confideration we are now upon,
concerning the community of its
Light and Heat to all the Planets.
For fince it is manifeft, that what
Light and Heat the Planets havc,
they receive from the Sun, it is far
more likely that this their Fountam
of Light, and Heat, is placed in the
common Center of them, and that
they move round about it, rather
than it about them, -

Bur be it fo, or not fo, itis how-;
ever very certain, that all the Plas
netsare placed at fach a due, and pro-
per Diftance, from the Sun, that they
receive the "beaeficial Rays thereof,
in a due manner and proportion.
%‘here is no great reafon to doubt

of
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of this, among the Planets that are
at greater or lefler Diftances from
the Sun than we, becaufe we find fo
noble and folemn an Apparatus, an-
fwerable to their Diftances from the
Saun, which I intend to fpeak of
hereafter. But as for our own ter-
raqueous Globe, we have fufficient
fignals of the great care and counfel,
that have been ufed in the due Pofi-
tion; and Diftance thereof from the
Sun. For as to its Pofition to the
Sun, I have heretofore thewn, that
by the Inclination of its Axis, and
its Diurnal and Periodical Revolu-
tions, all parts have a due fhare of
Light and Heat. And as for its
Diftance, it is fuch, as not only pre-
vents the Danger of its interfering
with the other Globes, as I have
formerly obferved, but alfo it is du-
ly adjufted to the Denfity of the
Earth and Waters, and to the Make
and Temper of our Bodies, and of
' all
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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 all been turned into va-
pours, and dried up; Vegetation
have foon ceafed, and all things
would have foon been wafted, if not
burnt and confumed. Or had we
been not at fo very great a diftance,
but only a little nearer the Sun, than
now we are, as fuppofe a few thou-
fands of Miles, ftill the Heat would
be as the fquare of the (2) diftance;
and confequently too great, if not
for the Polar, yet for the £quato-
rial parts. And on the contrary,
had we been fet ac a greater diftance
from the Sun, fo would the Sun’s
Heat have been abated, in propor-
tion to the fquare of that diftance.
And in this cafe, if the diftance

(a) Newton. Princip. p.466.
had
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had been very grear, we and all
things muft have been perpetually
frozen up; or if it had been not fo
great, the world would have fuffer-
ed by cold, the Polar at leaft, if
the £quatorial parts thould efcape.
AND in this cafe, when our Globe
fhould thus be parched up with ever-
lafting Heat, or be everlaftingly
frozen with exceflive cold; inftead
of an habitable, pleafant, and com-.
fortable world, it muft become a
Defart, a place of irkfomnefs, mi-
fery, and everlafting punithment.
But the great CREATOR having
fo wifely, and indulgently, ordered |
the diftance between the Earth and
Sun, the Sun’s Light and Heat are.
incomparably accommodated to the
ftate 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 conifort, and pl_cafurc;‘
o
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of its Inhabitants. By thofe indul-
gent Rays, all thitigs are enlighten-
ed, and we, and all the reft of the
Animal Kingdom, are énabled to
difpatch our Bufinefs, to feck and
provide our Food, and to pafs from
place to place, as our occafions or
pleafure lead us. By its cherifhing
Beams all things are warmed and
comforted, Vapours, in fome mea-
fure, 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 yield us
the benefit and pleafure of theit
Grain and Fruit. By the prefence
of this great Fountain of Light and
Heat, we and even Natyre too, is
awake and excited; and by its ab<
fence, grows torpid and dull : its ab-.
fence by Night, difpofes us to reft
and {leep; and even Vegetables too
fhut up cheic Flowers thea (%),

(b) See my Phyfico-Theol. B.10. N. 14.

and
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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 theit
gay attire, force Animals to places
of fhelter and fafeguard, and give
ah alpe& of melancholy and hot-
rour to all things! |
THus it is manifelt how wifely
and indulgently the great CREA=
TOR hath provided for the good of
our Planet, by fo critically adjufting
its Pofition to, ahd its Diftance from
the Sun, to the ftate and temper of
it, and all things thereon. And al-
though 'the reft of the Planets, en-
compaffing the Sun, are fome of them
nearer to, fome of them farther
from it, yet there is no great que-
ftion to be made, but the fame wife
Contriver hath miade as gooda pro- -
vifion for them as for us, cither by
contempering their Denfity to their

Diftance from the Sun; or by fome
o other
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other the wifeft and beft conrfe; as
we have very juft reafon to fufpe@,
~ from that grand and folemn appara-
tus I fpeak of, of Secondary Pla-
nets. Which leads me to confider
the Provifions made for the Supply

of the Sun’s abfence, and its greater
diftance.

CHAP,
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Cuar IIL
The Neceffity of Light, and
the Provifion for it by the
Atmofphere.

EFORE I come to the other

Planets, it will be convenient

to confider how the Sun’s abfence is

fupplied here upon the Earth, as al-

fo, probably, how it is fupplied in her
concomitant the Moon.

AnD firft asto the Earth. . Of fuch
abfolute neceflity is Light (not to
mention Heat) that our World could
not well be in the leaft utterly wich-
out it, becaufe during utter, abfolute
Darknefs (befides the great inconves
niences it might bring to Vegetables,
Minerals, and every other fuch like
pare of the Creation, befides this I

| N1 fay)
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fay) it would certainly put Animals
under an abfolute incapacity of per-
forming their moft neceffary Bufi-
nefs, and a&ing in that office which
the divine Providence hath appoint-
. ed them, although of greateft ufe to
themfelves, orthe reft of the World.
Men, for inftance, whofe Bufinefs
and Occafions ofeentimes neceflitate
them to borrow a part of the Nighe; -
all other Animals, whofe Safety or
Temper, or Conftitation of Parts
{as of their Eye, or. fome other Parts)
confine them to their Dens, and Pla-
ces of Retirement, and Reft by Day,
and are therefore in courfe compel-
led to feek their food, and wander
about on their moft neceflary occa-
fions of life by Night, all thefe, I
fay, would at once be cut off from
one of the grand benefits of life,
from a&ing that part they bear in
the Creation, during fuch time as
“they fhould be putiato abfolute Dark-~

nefs.
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nefs. But to prevent this, the in-
finitely wife Contrsver of the World
hath made divers admirable Provifi«
ons, both in our own, and the o-
ther Planets too. Oue provifion
which he hath made in our own
Globe, and I may add that of the
Moon alfo, is by encompaffing both
with an Atmofphere (2), which, a-
mong other grand ufes, minifters
very much to the propagation of

(a) M. Huygens in his Cofmotheor. p. 115. con=
cludes the Moon to have no Air or Atmofphere
becaufe we fee its Limb fo clearly and accurage-
ly defined, and becaufe he thought there are
no Seas or Rivers in the Moon. But he was

"miftaken both in his Conclufion and part of his
Premiffes. For in the Solar Eclipfe May 1. 1706,
which in Switzerland was Total, they could ma-
nifeftly perccive the Moan’s Atmofphere, as may
be feen in the Accounts given in Philof. Tranf.
N°306. And fince that, in the laft Total E-
clipfe of the Sun, April22. 1715. the Moor's At=

- mufphere was very dilcernible, appearing in the

Form of a curious Ring of Vapours encompaf-

fing the Moon all the time of Total Darknefs.

OE which fee the Accounts, in the Philof. Tranf.

and Mr. Whifton’s.

N 3 Light,
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Light, partly by reflecting the Rays
of Light to our Eye, and part-
Iy refra&ting them, o as to make
them vifible and ufeful to us, when
otherwife they would not aPpear.
Hence that whitenefs and Bright-
nefs (4 ) obfervable in the air by
day ; and hcncc the Twy-lighe,
when the Sun is hidden under the
Horizon. The like to which is ob-
fervable in the Moon alfo, in thap
fecondary, rufty Light which is feen
in her Eclipfes, and before and after

her Quarters.

" (8) Sec Ppfico-Theol. B.1. Ch. 5. Note §3.
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B SOGE SNCBBHE BELEE
Cuar IV. |

The great ufefulnefs of the
Moon, and the mutual
beneficial Returns which

the Globes make to one a-
nother.

AVING fhewn the abfolute

neceflity of Light, and the
fupply thereof by the Atmofpheres;
let us next fpeak of the principal
provifion made for thar, and. for
fupplying the Sun’s abfence, and that
is by the Moon and Stars, which as-
Mofes faith (a) rule the Night, as
the greater Light, the Sun, doth
rale the Day. What influences thefe

(4) Gen. 1. 56. " 1
N 4 caele- |
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cceleftial Bodies may have here be-
low, in the Bodies of Men, and other
Animals, or among Vegetables, Fof- |
fils, orin any of the grand works of
. Nature, is bard to determine, al-
though vainly pretended unto by
the judicial Aftrologers : but yet
fome things there are, whofe Peri-
ods and Crifes fo ftrictly obferve the
Courfes of the Sun, efpecially of the
Moon, that, on the other hand, it
is hard to deny the influences of thefe
Bodies here below. The 7zdes par-
ticularly have all along fo conftant-
ly obferved the Courfes of the Moon, -
that in all ages they have been fuf-
-pected to be caufed and governed
by that Planet: and if the ftories of
Pliny (b ), Arifotle, and others of
the Ancients be true, it is by her in-
fluence, that the Bodies of Oyfters
‘and other Shell-ith are increafed

(¢) Plin. Nat. Hift. ). 2. €.41,98,99, 191,
and
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and diminifthed; that the Mafs of
Man’s Blood is fo alfo; that the
Humours are refolved and attracted,
that the dead Bodies of Beafls are
corrupted, that all Animals expire at

the time of Ebb; particularly man;

‘that the Sea purgeth it felf of filth
every Full-moon, which gave occa-
fion to the Fable of the Sun’s having

his Stable about Mefina and Milaz-

zo; and divers other fuch like con-
ceits, which thofe Authors name,
too many, and too improbable, to
deferve to be reckon’d up in this
place. :
But whatever influences the
Moon may have upon things here
below, whatever her Concern may
be'in any tranfa&ion of Nature, or
any other office of the Creation, it
is however very certain that her
Light, Eclipfés, Montbly Revolutions,
and -Latitude, or Vagations towards
pur Poles, are of great ufe to us.

’ By

e M
S
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By her Lsght, to which I may add
that of the §7ars, we and the reft of
the Creatures are able to protra&
our day at pleafure, to go hither and
thither, as our occafions call, and to
difpatch many of our affairs by
Night, or to betake our felves to
Repofe and Reft, to which, accord-
ing to Pliny (¢c), the Moon doth
naturally incline us.

As to the Echpfes, whether of
Sun or Moon, they have their excel-
lent ufes too. The Aftronomer ap-
plies them to confiderable fervices
in his way; and the Geographer
makes them no lefs ufeful in his;
the Chronologer is enabled by them .
to amend his accounts of time, even
of the moft ancient days, and fo

(c) Ferunt Luna famineum ac molle Sidus, atque
golturnum, folvere humorem, & trabere, non au-
ferve. 1 manifeftum effe qudd—— Somno fopitis tor-
porem contralium in capus revicet.  Plin. L.2. cap.
JoL : ’ :

down
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down through all ages; and the
Mariner too can make them fervice-
able to his purpofe, to difcover his
Longitude, to corre& his Account
at Sea, and thereby make himfelf
more fecure - and fafe in the uttrod-
den 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 fome fuch Re-
volutions too in the Humours and
Bodies of Animals, and in the works -

of Nature; befides this, I fay, they
~ are manifeftly of excellent ufe in the
Divifions of Time, in meafuring out
our Months, as the Sun doth our
Days and Years, according to that .
appointment of the Creator, Gen.
1. 14. And God faid, Let there be
Lights in the Firmament of the Hea-
ven, 2o dwide the Day from the
Night 5 and lez them be for Signs,

and
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and for Seafons, and for Days, and

Years. .

AnpD laftly as to the Lunar La-
titude , or Progrefles towards our
Poles, befides the ufe hereof to the
preventing the t@o frequent Eclipfes
of the Sun and Moon, thofe Vaga-
tions are of great ufe to the Polar
parts of the World, in affording
them a longer, as alfo a ftronger and
beteer light, than if the Rays fell
mare oblique: which muft needs be
a very great comfort, and of won-
derful fervice to the Inhabicants of
thofe forlorn parts, in their long and
tedious Nights, of fome Days, yea
fome Months length: to men, ta
¢nable them to difpatch fuch of their
Affairs at are of perpetual and con-
{tant necefflity ; and to other Ani-
mals of the Air, Land, or Waters,
to enable them with greater eafe, and
pleafure, to get their Food, and pafs

where their pleafure leads them.
| Taus




aab. 4. Earth and Moon, &c. 189

THus the great CREATOR
hath made the Moon to be of ad-
mirable ufe to our Earth. And fo
~ wifely hath he contrived his Works,
that they are mutually ferviceable to
one another, fo that what good fer-
vices one doth, 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 Secondary Pla-
net moving periodically about her,
but fuch a Planet, as refle&s the
Light of the Sun to her, and per-
haps makes fuch like returns of In-
flux, as I faid the Earth receives from
her. For it is not to be doubted,
if the Earth refleéts light, and gra-
vitates to the Moon, as well as the
Mooa to the Earth (which is highly
probable) but that there is a mutual
intercourfe, and return of their Influ-
ences, and good Offices.  And this

is
4
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is ftill more probable from the like-
nefs difcernible between the Earth
and the Moon, which is a ftrong
ircfumption that the Moon may

ave the fame occafions for the
Earth, as the Earth for her. For
that fhe is an opake body, aad that
her furface is covered in fome mea-
fure with Hills and Valleys, is ma-
nifeft beyond all doubt to our Eye (d)
as I before faid: and that fhe hath
an Atmofphere is what hath been
not long fince () difcovered: and
that there are large Oceans and
.Colle&ions of Water is what I have
before made probable (f). And
therefore agreeing thus in Conftitu-
tion and Make, their Occafions for,
and Influences upon each other are

in all probability mutual, and much -
the fame.

(d) See Book 5. Chap.2. Note a.
(e) See before Chap.3. Note 4.
(f) Book 5. Ch. 4. Note 4, as alfo the Preface.

AND
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. AND after this manaer, the in-
finitely wyfe Contrsver of the Uni-
verfc feems to have tranfa&ed
throughout that immenfe fpace, by
making all the feveral Globes ufe-
ful to one another. Thus all the
Planets of our Solar Syfteme-are of
confiderable ufe to us, all of them
refle@ Light unto us, and fome of
them a Light fo bright and ftrong,
as particularly Venus and Fupiter,
that they are a good fupply of the
Moon’s abfence in the night, as well
as the Sun’s. Nay the very Secon-
daries (which 1 fhall fhew are of
greateft ufe to their Primary Planets)
have their ufes too amongft us; not
only as being evident demonftrations
of the great Works of God, but al-
fo in miniftering to the difcovery of °
“the Longitude of the moft diftant
Places upon the Earth. So for the
Fixt Stars, which I have before thewn
to be (probably) fo many Suns, mini-
: ftering




192 Allthe Globes, &c. Book VIL.

ftering to as many Syftemes of Pla-
nets ; it is certain they are of great
ufe to us in fupplying 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 Syftemes by our
Sun. So that here we have an
admirable Oeconomy obfervable
-throughout all the vifiblg, Regions
of the Univerfe, in the mutnal Af-
fitances, and Returns, which one
Globe affords the other; even at the
greateft Diftance. |

Cuapr,
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Cuar. V.

Of the Moons, or Secondary
Planets in general, which

are obferved about fome g
the Pr[imary Flanets. f

FAVING taken a view of the

methods which are ufed for

the accommodating the Earth with

Light 3nd Heat, let us caft our Eye
to the relt of our §o/ar Syflems, and
examine whether any thing of the

like kind is to be found there. And-
here we fhall- find a no lefs admirs-
ble Scene of the great CREATOR’s
Care and Wifdom, than we difco~
vered in the Earth and Moon. In
Mars indeed, we can difcern a great
fimilitude with the Earth, in its Opa-
-, ¢ity and Spots, but we have not yet
Oy been
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been able to perceive any attendance
of Moons, as in the other fuperiour
Planets; not fo much probably be-
caufe there are none, but becaufe
they are fmall, or they refle& a
weak light, and are at a great di-
ftance from us. And as for Venus
and Mercury there may be no oc-
cafion for any Attendants, by rea-
fon of their proximity tp the Sun.
But in the two higheft; or more di-
ftant Planets, Fupster and Saturn,
we have a very noble, and entertain-
ing Scene of the CREATOR’s Glory.
For whereas thofe two Planets are at
a much greater diftance than any of
- the other Planets, from their Foun-
tain of Light and Heat, the Sun;
and as confequently their Heat and
Light are abated in proportion to
the fquare of their Diftances ; fo to
make them amends, they are fur-
rounded with a more grand Retinue
of Secondary Planess, or Moons ;

Fupier
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Fupner with four, Sasurn with five,
as ’tis imagined; and probably
more (a).

AND ad admirable remedy this
is, not only for the great diftance
of thefe two Planets from the Sun,
but alfo for the tardity of their pes
riodick motion in theit refpective
Orbits. For whereas Satur# revolves
round the Sun but once in near thir-

(a) Mr. Huygens in his Cofmotbeor: p. 99i
gives this account of the difcovery of the Satel-
lites of Fupiter and Saturn, That it is twell knowis
the difcovery of the Circumjovials & owing to Gas
lilzo ; that the brighteft. and omtermofi Circumfa-
turnial he happened to Jee with a 12 foot Glafs in
the year 1655 ; that the reft are owing to Caffini,
who firf faw them with a Glafs of Campani’s
grinding of 36 feet, and afterwards with one of as
many feet above an bundred. That the Third and
Fifth Caflini fhewed him in 1672, and afterwards
ofiner. That Caffini acquainted him by Letter af-
terwards with Bis difcovery of the Firft and Second
in 1684. That the two laft are not eafily difcern~
ed, and be cannot [ay he ever [aw them. That
befides thefe Five, he thpe&: there may be One or
sore lye concealed. Qr whigh fee Chap. 7. fol+
Jewing:

02 ty
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ty years, and Jupwer but once in
near twelve, it comes to pafs that-
the places near the two Pales of
thofe Planets, have a Night of near
fifteen years in Saturn, "and fix in
Fnpiter, fuppofing their Axes incli-
ned to the Planes of their Orbits,
as it is-in our own Globe. But fup-
pofing (as it is imagined) that their
Axes are not fo much inclined, and
that their Days and Nights, their
Winters and Summers are nearly e-
qual ; in this refpect the Cafe would
be worfe than in the long Nights in
the other Cafe: but in both Cafes,
the Polar Parts of both thofe Pla-
nets would be difmal regions of dark-
nefs, when fo long detained from
the kindly vifits of the Sun. * Butan
admirable remedy is found, and a
glorious Scene of the great CREA-
TOR’s Works appears therein, as
will be manifeft by confidering par-

ticulars
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ticulars in each of thofe two Supe-
riour Planets.
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- Cuar. VL
Of Jupiter's Moons, Days,
-~ and Seafons. -
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N fpeaking concerning the Supe-
rior Planets in particular, I fhall
egin with Fupser. The Diftance
of this Planet from the Sun, is
reckoned to be 343 millions of miles
farther from the Sun than we are;
and by that mean’s the Sun’s Light
and Heat are 27 times lels there
than with us, and its apparent Dia-
meter, five times lefs (). And con-

(b) Gregorii Aftron. L.6. Prop. 5. Mr. Huygens
makes the Light and Heat but 25 times lefs, and
the apparent Diameter § times. Cofmoth. p. 103.

03 fidering
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fidering how vaft a Globe Fupiser is,
having its fuperficies 100 times, yea
(according to Mr. Huygens’s compu-
tations) 4oo times bigger than that
of the Earth; in this Cafe, what
vaft tra&s of that Globe muft needs
lie in profound darknefs, and defola-
tion, had no remedy been provided!
But there are divers provided. One
is by the frequent Rotations of Fu-
p#ter round his own Axis ; which be-
ing performed inlefs than 10 hours,
it comes to pafs, that what is want-
ing in the K:epgth, and degree of
Light and Heat, is compenfated by
the frequent Returans thereof.

T uE other Remedy is by the In~
creafe of the number of Moons about
jupitgr, who is attended (as I faid)
with four, as we who are nearer the
Sun, are with  one. Concerning
which thefe four things are remark-
able, | |

1. THEn



Chap.6.  Fupiter's Moons. 199

1. Tuer Bulk, which in all pro-
bability, is not in any of them lefs
than our Earth, as the molt inge-
nious Mr. Huygens concludes (4)from
their fhade upon Jupster’s dikk. By
which partly it is that,

2. THEY reflet fo ftrong, brifk,
and vivid a Light, as appears very
illuftrious, and entertaining, even to
us at fo great a diftance from it:
which cannot but be very pleafing
and comfortable to that Planet: be-
~ fides the no lefs beneficial and friend-
ly Influences conveyed therewith at
the fame time.

3. Taer due Diftances from Ju-
prer, and from one another; and
their agreeable periodick Revolati-
ons, which I have formerly obfer-
ved (d) to be in the moft exa&® ma-
thematical proportions. . By the firft

(¢) Cofmotheor. p.101.
(d) Book 4. Chap.4.

O 4 of
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of thefe, thofe Satellites efcape all
difagteeable Concourfes, and violent
Oppofitions, and, in the moft kind-
i} manger, fend theit Influx to the
Planet they wait upon: and by the
latter, they are perpetually cartying
about their Light, and other benehits:
ftom place to place. For by the
motion of the Innermoft, round once
in lefs than two days; of the nexe
in about 3+ days; of the Thitd in
fomewhat above a week ; and of the
Outermoft in near 17 days: by thefe
means, | fay, it happens vety feldom
that any part of j‘z;piter is at any
time without the prefence and atten-
dante of one or more of thofe Sa-
tellites; bue one is vifiting one part,
- whilft another is attending another,
and another another rpa‘r‘t, and Ja-
piter himfelf making fpeedy Returns

and Revolutions all the while.
4. Tue lalt thing remarkable is
the Latitudes of. Jupsrer’s Moons,h or
thcir
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their progrefles towards his Poles,
which are in a due proportion o
their Diftances and Periods: as I have
before thewn, Bosk 4. Ch.5.

AND as the Latitudes of thefe Sa-
tellites differ, according to their Di-
ftances and i’criods; fo another re~
markable thing therein, is, that they
fhife their Laritades, in longer or
fhorter times, according as their La-
titudes, or Vagations rowards the
Polar Parts of Jupiter, are greater or
leffer.. By which means, fome are
making their progrefles towards 7a-
prer's Poles one way, whillt fome
are wandering the other way, and
fome are faying chere a longer time,
and fome a lefler and lefler time,
By which cgm‘adruple Variety of La-
titudes, and perpetual changes of ir,
it comes to pafs, that thofe large
traéts towards the Polar Parts of that
vaft Planet, have their due fhare in
the light, and kindly fervices, of its

four




202 Saturn’s Satellites. Book VILI.

four Moons, and are feldom or ne-
ver deprived of them,

2228883528822 2882208

Cuar. VH. |
Of Saturn's Moons, Ring,
Day, and Seafons.

AVING feen the admirable

provifion made for the re-
medying Fupster’s great diftance from
the Sun; let us, inthe laft place take
a view of Saturn; which is above
- 200 millions of Engly/h miles farther
from the Sun than Jupster, and near
700 millions of miles farther than is
our Earth. And here our Glaffes, as
imperfe&t as they are, have difcover-
ed fo furprizing an Apparatus, that
muft needs ftrike every one that views
it with wonder and amazement,

Fog,
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For, in the firft place, inftead of
four Satellites or Moons, as Fupiter
hath, Saturn hath five, and pro-
bably more. Three of thefe I my
felf have feen with Mr. Huygens’s
126 foot Glafs; but for want of a
Pole of fufficient height to mount
the Glafs high enough, I am not
fure 1 have feen any more. And
befides thofe Five, which others
have feen, there is great reafon to
conclude there is a Sixth lying be-
tween the two Outermoft, there be-
ing a larger fpace between them
than is in proportion to what is
found amongft the reft, Anditis
not improbable but that there are o-
thers alfo lying beyond the Fifth, or
- Outermoft, but become invifible at
fo great a diftance from us, by means
of fome obfcurity, fuch asis obferva-
“ble in the Outermotft it felf, which
is never to be feen by us, butin the

weftern
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weftern pare of its Orbit, as Mr. Huy-
gens well obferves (a). - .

T uese Satellites we may reafo-
nably conclude to be of a prodigious
bulk, for the refle¢ting of Light,
and -for their other miniftrations to
Saturn, becaufe otherwife they could
not be feen at fo grear a diftance as
the Earth; and particularly one of
them (%) is of that magnitude, and

(3) The reafon why Sawrr’s fifth Satellite ap-
pears not on the Eaftern, but Weftern part of
- its Orbit, Mr. Huygens very faFaciouﬂy. (like
. himfelf) conje&ures to be, becaufe this Sazelite,
as the Moon doth to the Earth, always turns one
and the fame Side to Saxrn, and becaule this Sa-
tellite hath, he imagines, only one part of its fur-
face clear, and the greateft’ part obfcure, and
not able to refie@ fufficient Light to us, there-
fore ali the time chat obfcure part is turned to-
wards us (which is whillt the Satefite is in the
Eaftera parts of it’s Orbit) it difappears: but in
the Weltern pace it appears, becaule the brighe
Side lies towards us. Cofmotbeor. p, 118. :

(%) It is the fourth Satelite, or Outermoft
but one (called from its firft Dilcoverer, the &Hye
gensan Sasellite) tha is fo vifible,

1ts
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its Light fo brifk and vivid, that it
appears very illuftrious through our
longer Glafles, and may be difcerned
with our fhorter.

As to the Dsfiances, the Periods,
and Latntudes of thofe Satellites,
they being confentaneous to what I
have already taken notice of in Ju-
piter, 1 fhall not infift upon them,
but pafs to another provifion made
- for the great diftance of that Planet;
- which is a thing fo fingular to §a-
turn, fo unufual in all the reft of the
Creation, and fo amazing, that it
is an evident and noble demonftra-
tion of the great CREATOR’s Arz
and Care; and that is Serwrw’s Ring.
Concerning . which thefe things are
obfervable.

1. Tue prodigious fize of it, its
great breadth and vaft compafs. This
we may make a judgment of, by
comparing it with Sazurn himfelf.
- And fuppofing the Diameter of §s-

: 4

7774/
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#urn to be as is before determined,
93451 Englith miles, the Diameter
of his Ring will be 210265 fuch
miles,and itsbreadth about 29200(¢),
an amazing Arch to an Eye placed
in that Planet.

2. Tue due and convenient Di-
- ftance of it from Saturn it felf ; not
clofely adhering to it, becaufe that
would annoy a large portion of §a-
turw’s Globe, by depriving it of the
Sun’s Rays, but environing it abont
- the diftance of its breadth ; by which
means the Sun’s Light and Heat are
permitted to enter between the Pla-
net and its Ring, whilft other Rays
are at the fame time reflected upon
the Planer by the Ring.

. (¢) Mr. Huygens in his Syftemg Saturn. p.47.
and Cofmotheor. p.109. determines the Diameter
of Saturn’s Ring to the Diameter of Saturn, to
be as 9 to 4; and the Breadth of the Ring, and
Diftance of the Ring from Satarn’s body, to be
nearly equal, and accordingly thefe numbers ate
dcfined here. ‘

3. THe
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3. THE thicknefs of the Ring,
which is hardly, if at all perceivable
by us; which is as great a benefit, as
its edgling fhade would be an annoy-
ance, was the Ring thick.

4. Its fmoothnefs and aptitude to
refleé Light and Heat (4) is a won-.
derful convenience in it. Was it full

of Mountains and Valleys, and I

may add Waters too, as in our earth,
and probably the Moon likewife, the
Reflexions would be too weak to

-render the Ring vifible unto us, at

fo great a diftance as we arc; but
perceiving its Light to be fo lively
and ftrong, as to render both it felf,
and Sarurn very illuftrious, it is a de-
monftration of the aptitude of its
ftruture, and fmoothnefs for the
reflexion of Light and Heat to the

Planet it ferves.

70.
z&,&:
,:(' a

(d) Sce Hugen. Syft. Saturn. p.
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5. As the Periodical Revolutions
of the Earth, are an excellent and pro-
vidential contrivance, for thofe ufe
ful and neceflary mutations we have
of the Seafons of the year, fo no
doubt but the fame benefits accrue
to thofe Revolutions, which Sarurn
hath about the Sun. It is vifible,
that as Saturn changes its place in its
Orbit, fo its Riug receives a variety
of Afpeis (¢) not only with refpeét
to us, but to the Sun, Thusin one
part of the Orbit it appears with a
(f) larger Ellipfis, fo as to exhibit

(e) Every 14 or 15 years Sgturn’s Ring hath
the fame Face; appearing at one time with
large open Axfz, at another time with no Rixg
~arall. Which Appearances it abtaineth by gen-

tle progrefles from the one to the other Face.
As, if the Anfz are at the largeft, they gradual-
ly diminifh, until no Anfz or Apertuves are to be
feen in the Ring, and at laft no Ring at all alfo.
See. Fig. 8. \

(f) This Mr. Huygens fhews is when Saturn is
20 degrees' in Gemini and Sagittary.  ‘This was

a large
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,a large {pace between it and Sarars :
in another Part, with a leffer, and
fo with a lefler Ellipfis, and fome-
times as only a {lender ftrait line, and
fometimes it is not vifible at all (g):
alfo fometimes one fide of the Ring is

the Appearance it had in April 1708, and which
it will again receive at the end of 1722; only
with this difference, that whereas the Ring tra-
verfed the Upper or Northerly part of Saturn’s
Disk in 1708, it doth now, and will for fome
years to come traverfe the Lower, or Southerly
Part thereof; ‘as is reprefented in Fig.7.

(g) Mr. Hyygens fhews that for about fix
months before and after Saturn’s being in 20 &
degrees of Wirgo and Pifces, the Ring is not vi-
fible, but Saturr appears round. Syf. Saturn.

© P- 59,74, @c. And accordingly at this very time
there 1s no appearance of the Ring, only a
{mall narrow Lift or Belt croffeth the middle of

~ Saturw’s Disk, of a colour fomewhat different
from the reft of Saturr’s Face, and in the place
where the Ring fhould be. This appearance of
Saturn is reprefented in ‘Fig.8. which is the ap-
pearance he had through a very good 34 foot
Glafs, at the latter end of Oftob. and beginning
of Nov. this prefent year 1714. But a little be-
fore this, viz. on Sept.26. 1 could through an
126 Glafs difcern the narrow Ends of the Ring -
on each fide Saturn. A Reprefentation of which
I have givenin Fig.9. -

P enlightned
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enlightened, and refleéts light to-
wards one Part of Saturn, {ometimes
the othér enlightens another Part;
and there is no doubt, but that as
our Earth has its Seafons, according
to its pofition to the Sun, in its peri-
odical motion in its Orbit; fo Sa-
turn throughout his Period, hath
his Seafons, according unto his po-
fition to the Sun, and the various
Reflexions of the Ring upon the fe-
veral parts of his Globe ().

Tuese five things obfervable in
Saturn’s Ring, we have pretty good
aflurance of, from our Views through
good Glaffes. But there is a

(b) There is very great realon to imagine this
doth certainly happen in Saturn, becaufe as
Mr. Huygens oblerves, Saturn appears fometimes
more f{plendid than at other times. Ita fempef
(faith he) qud propius werfus Cancri & Capricorni
figna accefferit, es majorem, aut cert? fpendidiorem,
etiams abfgue Telefcopio appariturum, quippe Anmuli
ElUipfi [emper fe latiis- pandente. Huygen. Syft.

Saturn. p. 56. :
6. THING
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6. Tuing I fhall add as only
conjetural, and thatis, A fuppofi~
tion that the Axis of Sazurn (1) isin-
clined (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 thefe two conveniences, very
large traéts of Saturn would fuffer ex-
“tremely for want of the Sun. For
if Saturn hath no other motion, but
- that round the Sun in its Orb, one

art muft be excluded from the Sun’s
%iﬁts for 15 years, whilft the other
partakes all the while of them; and
one Hemifphere will enjoy the bene-
fit of the Ring, whilft the other is
eclipfed by it: and in this cafe the

(i) Mr. Huygens determines the Inclination of
Saturn’s Axis to the Plane of his Orbit to be
31 gr. as thac of the Earth is 23 degrees. Coftmo-
theor. p. 108.

P2 -Ring
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Ring would be nearly as prejudicial
to the eclipfed part, as it is ufeful to
the enlightened. But fuppofing Sa-
turn to move round in the fame, or
a fhorter time than Jupster, and in
a Path preety much inclined to the
Ring, all Parts then of that vaft Pla-
net will have their frequent returns
of Day and Night, of Heat and
Cold, And fince this is what is dif-
cernible in the other Planets, andis
no lefs neceffary for the bencfit and
comfort of this, we may reafonably
- conclude the thing to be probable,
although not difcernible at Saturn’s
great diftance from us. ‘

Cuar.
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Cuar. VIIL
The Conclufion.

HUS 1 have taken a View

of the provifion made for
thofe two grand, and univerfal Ne-
ceflaries, Light and Heat; things, in
all probability, no lefs neceflary for
the other Globes, than for our own;
and things which not only Animals
cannot fubfilt without, but what all
things here below, ftand in need of,
as well as they. When therefore
we altually fee, and feel thofe in-

, dulgent provifions, thofe amazin

adts of the great CREATOR ; when

~ we have views of their extent into

Myriads of other the moft diftane
Globes ; when (to ﬁo no farther we)
fee in our own Syfteme of the Sun,

P 3 fuch
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fuch a prodigious Mafs of Fire as the
Sun is, placed in the Center, tofcatter
away the Darknefs, and to warm and
cherith us by Day, and fuch a noble
Retinue of Moons and Stars attending
and affifting us by Night; when we
fee this mmdulgence, this care of the
CREATOR,extended to all the other
Planets, and that, according to their
feveral diftances, they have a pro-
~ portionate provifion of the greater
number of Moons, and Saturn a
ftupendious Ring befides, to fupply
the decreafe of Light and Hear ; who
can be otherwife than amazed at fuch
Providential, fuch Ufeful, fuch well
Contrived, fuch ftately Works of
GOD! Who can view their Glories,
and partake of their beneficial Influ-
ences, and at the fame time not a-
dore the Wydom, and praife the
Kinduefs of their CONTRIVER and
MAKER! But above all, thould there

be any found,among Rational Bein g{s,
1)
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fo ftupid, fo vile, fo infatuated with
their Vices, as to deny thefe #orks
to GOD, and afcribe them to a Ve-
ceffity of Natare, or indeed a mere
Nothing, namely Chance / But fuch
there are to be met with among our
felves, and fome fuch the Prophet
tells us of, J/as. 5. 11, 12. Men that
had fo debauched themfelves with
drink, and enervated their minds by
pleafures, that zhey regarded not the
work of the Lord, newther confidered
the operation of bis bands. Such per-
fons having led their lives in fuch a
manner, as to wifh there was no
GOD, to call them toacceunt, would
‘then perfuade themfelves there is
none; and therefore ftupidly afcribe
thofe manifeft demonftrations of the
infinite Power and /sfdom of GOD,
to 2 mere Nothing, rather than to
their great Author. Bur may we
not with as good reafon, imagine a
lighted Candle, a well made Culi-

P4 npary
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nary 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 cer-
tain that as much Wifdom, Are,
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
contrived 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, furpafling all the Wit and
Power of Man, why not thefe I fay,
the Works of fome Being as much
fuperior to Man? According to the
Argument of Chryfippus which fhall
conclude this Book. If zhere be a-
ny Being that can effect thofe things,
which Man, although endowed with
Reafon, is nat able ta effelt ; that Be-

mg
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sng is certanly greater, and fironger,
and wifer than Man. But Man is
not able to make the Heavens ; there-
fore the Being that did make them,

excels Man in Art, Counfel, Prudence,
and Power.

BOOK.
3
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Practical Inferences

From the foregoing

SURVEY.

N the foregoing feven

Books having taken a

View of what prefents it

& fclf tousin the Heavens,

_____ cen 2 Scene of the grcatcﬁ
grandeur, a Work well contrived,
admirably adapted, and every way
full of Magmﬁpcence all that now
remains is, to. endeavour to make

thefe
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thefe Views and Confiderations ufe-
ful to our fclves. Which I fhall do
in the following Chapters.

RIS A SIS 2 A T A S R A RS RS AL

Cuar. L

The Exiftence of GOD col-

" leéted” by the Heathens
 from the Works of the
Heavens.

HE firft and moft ready and

natural Dedu&tion we can

make, from fuch a glorious Scene of

Workmanﬂnp, as is before reprefent-

ed, is to confider, #ho the Great
W orkman was?

T AT the Author of all this glo-
rious Scene of things was GOD, is-
fuch a Conclafion, that even the moft
ignorant, and barbarous partof man-

kmd have been able to make from
thc
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the manifeft fignals vifible therein;
Signals fo plain and conclufive, that
Tully's Stoisck (a) cites it as Arsforle’s
opinion, 7hat if there were fuch a
Jort of people, that bad always lrved
sunder the Earth, in good and [plendid
Habsrations, adorned with Imagery
and Pitlures, and furnifbed with all
things that thofe accounted bappy a-
bound wish : and fuppofing that thefe
People bad never at any time gone.
out upon the earth, but only by repore
bad beard there was fuch a thing as
a Desty, and a Power of the Gods;
and that at a certain time afterwards,
. the Earth fbould open, and this Peo-
ple get out of thesr bidden manfions
snto the places we snbabss: when on
the fudden they fbould fee the Earth,
the Seas, and the Heavens; percesve
the magnstude of the Clouds, and the
force of the Winds ; behold the Sun,

(a) De Nat. Deor. L. 2. ¢.37. '
and
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and sts Grandeur and Beauty; and
know its power in making the Day,
by diffufing bis Light throughout the
whole Heavens; and when the Nighs
had overfpread the earth with dark-
nefs, they fhonld difiern the whole
 Heavens befpread and adorned with
Stars, and fee the variety of the
. Moonw’s Phafes in ber Increafe, and
" Decreafe, rogether with the Rifings
and Settings, and the flated and sm-
mutable Courfes of all thefe through-
out all. eternity; this People, when
they fbould fee all thefe things, would
infallibly imagine that there are Gods,
and that thofe grand Works were the
- Works of the Gods. Thus have we.
the opinion and conclufion of two
eminent Heathens together, Arsflosle
and Zully’s Stosck.

Axp if the Heavens fo plain-
ly declare the Glory of God, and
the Firmament [beweth bhis bandy

work
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work (b) ; if thofe Chara&ers, thole
Impreflés of the Divine Hand, are fo
legible, that zhesr lne 15 gone out
through all the earth ; and their
words to the end of the World, fo thar
there 15 no Language, 7’ongue y O
Speech where their vosce is not beard

nay if thefe things are fuch, that even
a fubterraneous People would, at firft
fight, conclude them to be GOD’s
Work ; how daring and impudent,

how unworthy of a rational Being is
it, to deny thefe Works to GOD,

and afcribe them to any thing, yea
a mere Nothing, as Chanceis, rather
than GOD? 7ully's Stoick laft men-
tioned denieth him to be a Man who
fhould do this. His words (¢) are,
Who would [ay be is a man, who
when be fbould behold the Motions of
the Heavens to be [o certasn, and the
Orders of the Stars fo e/?aél /bed and

(6) Pfal. 19.1, &ye.
(¢) Cicero ibid. cap. 38.

all
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things [o well connelled and adapted
vogether, and demy that Reafin was
bere, and [ay thefe things were made
by Chance, which are managed with
Such profound counfel, that with all
our wit we are not able to fathom
them? What/ faith he, when we -
Jfee a thing moved by fome certain
device, as a Sphere, the Hours, and
many things befides ; we make no
doubt but thar 1hefe are the warks of
Reafon. And fo when we fee the
noble train of the Heavens, moved,
 and wheeled about, with an admsrable
pace, and in the moft confiant man-
ner, making thofe annsverfary changes,
Jo neceffary to the good and preferva-
tion of all things; do we doubt whe-
ther thefe things are done by Reafon,
yea, by fome more excellent and di-
vine Reafin? For, faith he, fétting
afide the fubtiltses of Difpusation, we
may altually bebold with our eyes in
Jome meafure, the beauty of thofe

things
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things which we affert are ordered by
the Divine Providence. And then
he eaters into a long detail of Par-
ticulars of this kind, too many to be
named here. ~

THus Cicero, throughout whofe
Works fo many paffages of this na-
ture occur, that it would be endlefs .
to cite them: and therefore one ob-
fervation that fhews what his opini-
on was of the Senfe of Mankind in
the matter, fhall clofe what he faith,
and that is in his Book de Legsbus (d),
where he faith, Among all the tribes
of Ansmals, none but Man bath any
fenfe of a God; and among mankind
there 1s mo Natswn [o favage and bar-
barous, which although ignorant of
what God 1t ought to have, yer well
knows 1t ought to bave one.

AND after the fame manner Se-
neca (¢), whoinftanceth in two things

(d) L.1.c.8.
(e) Epift. 117.

to
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to fhew the deference we are apt to
give to the general prefumption and
confent of mankind. One is in the
Immortality of the Soul: the other is
- in the Exiffence of a Desty; which,
faith he, among other Arguments we
collett from the sunate opinion which
all men bave of the Gods: for there
1s no Nation in the World [o void of
Law and Morality, as not 2o belseve
but there are fome Gods. Nay fo po- -
fitive he is in this matter, that in a-
nother place he expreflly faith, 7%ey
lye that fay, they believe there ss no
God.  For although by Day they may
affirm [o to thee, yet by Night they
are to themfelves conftious of the con-
trary. Much more could I cite out
* of this famous Heathen, but one paf-
fage relating to the Heavens fhall fuf-
fice, and that is in his Difcourfe
thewing Why Evsls befal good Men,
Jeeing there is a Divine Providence (e).

(¢) Quare bonis viris, &yc. ¢ 1.

He
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He takes it for granted in this Dif-
courfe, that there is fuch a thing as
a DIVINE POWER and PROVI-
DENCE governing the World ; and
he faith, i was needlefs for bim to fbew
that fo great a Work [as the World]
conld not fland without fome Ruler ;
that [o regular Motions of the Stars
could not be the effells of a fortustous
Force, and that the impulfes of Chance
muft be oftentsmes diffurbed and juftle :
shat this undifiurbed Velocity which
bears the weight of [o many things in
the Earth and Seas, [o great a num-
ber of beavenly Lights, both very 1l-
lufirsous, and alfo [bining by a ma-
nifeft difpofal, muft needs proceed by
the direttion of fome eternal Law :
that this can never be the order of
firaggling Matter ; nesther is it poffible
for things fortuitonfly and rafbly com-
 bined, to depend upon, and manifeft
Jo much Art.  Divers of which mat-
ters he proceeds to inftance in.

-~ THvus
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THus Cicero and Seneca: to whofe
evidences I might have added many
others, particularly a great deal out
of Plato (the drwine Plato, the Ho-
mer of Philsfiphers, as he is called
by the Ancicnes:) But it would be
needlefs as well as tedious, fince thefe
two former have given us the fenfe
of Mankind, as well as their own
opinion in the matter,

FoY Y To T XoleYotetoT-TeTo Fe Tote ot

: C nat. IL |
GOD's Perfeltions demon-
firated by bis Works.

S GOD’s Works have beed
fhewn to be mhanifeft Demon=
rations of his Exiflence; fo they
are no lefs of his Perfettsons; parti=
eularly of his inhnite Power, Wiy
dom and Goodnefs ; inafmuch as eves

~ Q.3 ty
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ry Workman is known by his Work.
A Palace that fhould have nothing
defective in Sitnation, Beauty, or
Convenience would argue the Archi-
tect to have been a Man of Sagacity,
and fkilful in Geometry, Arithme-
tick, Opticks, and all other Mathe-
matical Sciences, ferving to make a
Man a complete Architeét; yea to
have fome Judgment in Phyfick,
and Natural Philofophy too. And
fo this glorious Scene of GOD’s.
Works, the Heavens, plainly demon-
ftrate the Workman’s infinite W/~
dom to contrive, his Omnipotency teo
make, and his infinite Goodnefs, in
being fo indulgent to all the Crea-
tures, as to contrive and order all
his Works for their good. For
what lefs than Infinize, could effe&
all thofe grand things, which I have
in this Difcourfe {hewn to be mani-
feft in the Heavens? What Archite&
could build fuch vaft Maffes, and

. fuch
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fuch an innumerable company of
them too, as I have fhewn the Hea-
vens do contain? What Mathemat:-
cian could fo exa&tly adjuft their
Diftances? What Mechansck fo nice~
ly adape their Motions, fo well con-
trive their Figures, as in the very
beft manner may ferve to their own
confervation and benefit, and the
convenience of the other Globes al-
fo> What Naturalfp, What Philp-
Jopher could impregnate every Globe,
with a thing of that abfolute ne~
ceflity to its confervation, as that of
-Gravity is? What Opricsan, what
Cbymifp could ever have hit upoa
fach a noble Apparatus for Light
and Heat, as the Sun, the Moon,
and the Stars are? could amafs to-
gether {uch a Pile of Fire as the Sun
is? could appoint fuch Lights as the
Moon and other Secondaties are?
Noane certainly counld do thefe things

bot GOD. |
Q.3 CHap,
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Cyar IIL

Of GOD's Relation to us,
“and the Duties refulting
from thence. ’

Y T appearing from the laft Chap-
ter how great a Besng the CRE-
ATOR s, it is time to confider
what Relation he ftands in to us, and
what is due from us to him. Hisg
Relation tous is tharof CREATOR 3
and as fuch, of Canfervater, Sove-
ezgn LLOR D and Ruler, one that
‘la;h an abfolute power over us, and
all things belonging to us, that can
fubject us to what Laws he fees fit,
and that can reward or punifh us as
we deferve. And in this cafe, the
leaft we can do, is to revere and
Jear him at all times, to wor/bip and

fervs
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ferve him with all our power, to
comply with his holy Will fincerely
and heartily, and to obey him in all
things he hath either forbidden, or
enjoined. And confidering alfo how
great Indulgence and Love the CRE-
ATOR hath fhewed in his Works
thronghout the Univerfe, it natu-
rally follows that we ought to be
truly Thankful to him for his Mercy
and Kindnefs, and to Jwe him for
his Love and Goodnefs. ,
Tuese kind of Conclufions are
fo natural, that the very Heathens
have in fome meafure made them.
Thus Cicero’s Stosck before cited, (a)
Quid vero? hominum Ratio non, &c.
What? doth not Man's Reafon pene~
trate as far as even the very Hea-
vens? For we alone of all Animals
bave known the Rifings, Settings and
Conrfes of the Stars; by mankind it is .

fa) De Nas. Dgor. L.2. c.61,
Q4 that
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shas the Day, the Month, and Year,

is determined; that the Eclipfes of
the Sun, and Moon are known, and
forezold to ali futuriry, of wbtcb La-
minary they are, bow great they will
be, and when they are to bappen.

Which thing the wind comemplating,

it recefves from hence (b) the know-
ledge of the Gods: Sfrom whence ars-
fes Psety; to which os joined Fufsce,
ond the ather Virtues, from which
[prings thas ble[fed Lif Life wlucb isequal
unto, and like that of the Gods them-
felves, and in no re[pect yielding o0
shofé calefisals, except in smmortalsy,

which s not neceffary to bappy hveng.

And in his Book de Legibus (c) Cice-
ro brings in his Collocutor faying,
Sit sgitur boc & prancipio perfua-
ﬁ:m, &c. i. e. Let this be what every

(b) Some read it inftead of Accipit ad Cogua-
tionems Degrym ; Am}:t ab bis Cognmomm Deo-
rum,

(¢) Lib.3. ¢.7. - ,
2 @m&ﬂc
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member of the Commonwealth is ful»
by convinced of from the beginning ,
That the Gods are Lords and Gover-
nosrs of all things; that whaifoever
things are done, they are managed by
their influence, ‘rule and drinity ; that
they merst a great deal of manémd
and obferve what every one s, zvbat
‘be doth, what be admits sto bis mind,
with what mind, whas Piety be cul-
tivates Religion ; and thas they take
an account both of the Righteous and
Wicked.  For, faith be, Miuds thas
are indued with vhefe Prmcyles,
fearce ever depart from that opwmivn
that ss ufeful and trwe. And a linle
after (d) onc of the Laws arifing
from hence he faith is, Lez Men ap-
proach tbe Gods with pursty, -let them
practife Piety: for be that doth vther-
wife, God b:mjélf will be the avenger
of. This punty and ﬁnccnty is fo

(d) Cap. 8
pecef~
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neceflary a concomitant of Religion,
and divine Worfhip, according to G;-
cero, that he makes it, in another
place to be that which diftinguifhes
Religion from Superftition (2) Cultus
autem Deorum ;ﬂP optimus, 8&c. But
that religion, that worfbip of the Gods
15 the beft, the puref, the boleft, and
fullef of Piety, that we always re-
vere and worfbip them with a fure,
upright , and undefiled mind and
wosce. For, faith he, #ot only the
Phslofiphers, but our Forefatbers have
diftinguifbed Superfistion from Rels-
gson ; which he affigns the difference
of, and then tells us, That the one
bath the name of @ Vice, the other of
Praife.

THus as the Heathens, have by
the Light of Nature, deduced the
Exiftence and Attributes of God from
his Works, and particularly thofe of

L.

(¢) DeNat. Deor, L. 3. ¢.28,
the
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the Heavens; fo have they, at the
fame time, Golle&ed what the princi-
pal Duties ‘are which Men owe to
God; fo reafonable, fo natural, fo
manifeft they are to all Mankind.

Cuar IV.
La&antius bis Argument a-
gal nft the Heathen Gods.

P HE next Inference fhall be

- one made by the eloguent
La&antius (a), Argumentum illud qua
colligunt unpver/a Coclefisa Deos ef~
fe, &c. i, e. That Argumeut where-
by they conclude the Heavenly bodses
t0 be Gods, proveth the contrary: For
i{ therefore they think them to be Gods,
becaufe they have fuch certasn and

PO B

() i La gy,
well
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well contrived rational Courfes, they
err. [For from bence it appears that
they are not Gods, becaufe they are
oot able to wander out of thofe Paths
that are prefirsbed thems: whereas if
they were Gods, they would go here,
and there, and every where withous
any compulfion, like as Animals up-
on the Earth db, whefe wills being
free, they wander bsther and thither
as they I}, and go whstherfoever their
minds carry them. -

Tuus Laltantsus with great rea-
fon refates the Divinity of the Hea-
venty Bodses; which oa the contra-
ry are fo far from being Gods, and
Obje&s of divine honour and wor-
thip, that fome of them have been
taken to be places of Torment. Thus
Comets particularly, which muft needs
have a very unequal and uncomfor-
table temper of Heat and Cold, by
reafon of their prodigioufly near
Approaches to the Sun, and as great

B Recefles
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Recefles from it. Thus accordin
to the before commended Sir Jfaac
Newton’s (4) computation, the Co-
met in 1680, in its Perihelion, .was
above 166 times nearer the Sun than
the Earth is; and conlequently its
Heat was then 28000 times greater
than that of Summer: So that a
Ball of Iron as big as the Earth,
heated by it, would hardly become
cool in 50000 years. Such a place
therefore, if defigned for Habitation,
may be imagined to be deftined ra-
ther for a place of Torment, than
any other (grt of living.

BuT above all, the Sun it felf,
the great Obje&t of Heathen Wor-
fhip, is by fome of our own learned
Countrymen fuppofed to be proba-
~bly the place of Hell. Of which
Mr. Swinden hath written a Treatife

called, An Enquiry into the Nature
and Place of Hell.

() Principia; - 466.

CHap,



R

138 Contempt of  Book VIIL.

PUPRPRP R WA B RERE.

B Cuir V.

This Survey of the Heavéns
teaches us not to overva:
lue the World, with Re-

flexions of the Heatheri
Writers thereiupon.

I YROM the confideration of the
prodigious Magnitude and Mul=
titude of the Heavenly Bodies, and
the fat more noble 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 Plea-
fures. For what is all our Globe but
a Point, a Trifle to the Univerfe!
a Ball not fo much as vifible among
the greateft part of the Heavens,
namely
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namely the Fixt Stars. And if Mag-
nitude, or Retinue may dignify a Pla-
net, Saturn and Fupster may claim
the preference: or if Proximity to
the moft magnificent Globe of all
the Syfteme, to the Fountain of
Light and Heat, to the Center, can
honour and aggrandize a Planet,
then Mercury and Venus can claim
that dignity. If therefore our World
be one of the inferiour parts of our
Syfteme, why fhould we inordinate-
ly feek and defire it> But above all,
why fhould we unjuftly grafp at it,
and be guilty of Theft or Rapine,
Lying or Cheating, or any Injuftice,
or Sin for it? why fhould we facri-
fice our Innocence for it, or part e-
ven only with 2 Good Name for it,
which Solomon {aith (a) is rather 2o
be chofen than great Riches? Why
fhould we do this, if we were fure of

(@) Prov. 22. 1.

- gaining‘
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gaining the whole terraqueous Globe,
much lefs do it for a fmall pitcance
of it, as the beft Empire in the
world is > For as our blefled Saviour
argues, Matt. 16. 26. What 1s a man
profited, if be [fbould gain the whole
World, and lofe bis own Soul? or
what fball a man give in exchange
for bis Soul?

But paffing over the arguments
which Chriftianity fuggefts, let us
fee how fome of the Heathen Wri-
ters defcant upon this Subje&. Phk-
ny (b) is very pathetical in his Re-
flexions, when he had fhewn what
little portions of the earth were left
for us, and what large tra&ts were
render’d (as he thought) ufelefs, the
frigid Zones being frozen up with
exceflive Cold, the torrid Zone be-
ing burnt up (as the opinion then
was) with as exceffive Heat, and o-

(¢) Nat. Hift. L. 2. ¢.68.
ther
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ther parts drowned by the Sea, Lakes
and Rivers, and others covered with
large Woods, Defarts, or barren
Mountains : he then exclaims thus,
He tot portiones terre, &c. i. e. Thefe
little parcels of Land, which are left
for our Habitation, yea, as many have
taught, this Pownt of the World (for
no other is the Earth n refpect of the
Unsverfe) this ss the Master, this the
Seat of our Glory: bere st iswe bear
our Honours ; here we exercife our
Authority ; bere we covet Riches ; beré
Moankind makes a Buftle ; bere we be-
gin our civib Wars, and foftenthe Earth
with mutual Slaughters. And then
having thewn how by Fraud and Vio-
lence Men ftrive to enlarge their E-
ftates, faith he, What a litile part
of thofe Lands doth be enjoy? and
when be bath augmented them, even
to the meafure of his Avarice, what
a poor psstance 1s it that bis dead body
at laft poffefferh? Thus Pliny. And

. R after
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after the fame maanner Seneca reflets
upon the matter (¢), when he fhews
how Virtue tends to make a man’
completely happy; among other
things, by preparing him for the
Society 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 thewhole
Earth with all its Wealth.  Nec enim
potef, faith he, ante contemnere por-
tsicus, &c. i. e. A Man can never be
able to [light the fately Piazzas, the
noble Roofs [bining with lvory, the
cursonfly clipped Woods, and the plea-
Jant Revalets conveyed to the Houfes,
until be bath furveyedthe whole World,
and [pying from above our little Globe
of Earth, covered n a great meafure
by the Sea, and where 1t is not, is far
and near [qualid, and enher parch-
ed with Heat or frozen with Cold, be

(c) Nat. ,Q';mﬂ.. L. 1. Pr=f. '
Jaith
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Saith to bimfelf; Is this that Pont
which by Fire and Sword s divided a-
mong [0 many Nations? 0 bow ridicu=
* lous are the Bounds of Mortals! The
Ifter bounds the Dacians, zhe Strymon
the Thracians, Euphrates tbe Parthi-
ans; the Danube parreth the Sarmas
tians and Romans, tbe Rhine grves
bounds to Germany, zbe Pyrenees 7o
France and Spain, and between A+
gypt and ALchiopia ke the vaft unculs
twated fandy Defarts.  If any could
give buman Underflanding to Ants,
would not they too divide thesr Mole
bill into divers Provinces? And when
thou lifreft up thy felf in tby truly
great Provence; and fbalt fée the arm=+
ed hofts paffing hiere, and lying there;
as if fome great matter was to be
a&ed, confider that this is no more
thaan the ruaning of Ants in aMolchill.
For what difference between them and
us, but only the medfure of a lsttle Body?
That is but a Point in which thou fasl+

R 3 eft
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ef,snwhich thow wageft War, in which
thou difpofeff of Kingdoms. Bus a-
bove there are vaf} [paces, to whofe
polleffion the Mind ts admitred, pro-
vided 1t brings but lisle of the Body a-
bong wath 52, that st 1s purged of every
vile thing, and that st is nimble and
free, and content with fmall matters.
And fo he goes on to fthew that when
the Mind is once arrived to thofe ce-
leftial Regions, how it is come to its
proper Habitation ; is delivered from
its Bonds; hath this argument of its
Divinity, that divine things delight
and pleafe it, and is converfant with
them as its own; that it can fecurely’
behold the Rifings and Settings and
various courfes of the Stars; that it
curioufly pries into all thofe matters,
as ncarly appertaining to it felf: that
then it contemns the narrow bounds
of its former Habitation, it being but
a trifling Space, of a few days Jour-
ney, from the utmoft Limits of Spain

to
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to the very Indses; whereas the ce-
leftial Regions afford a path for the
wandering of the fwifteft Star for 30
* years,without any refiftance;in which
Regions he tells us the Mind arrives -
to the knowledge of thofe things at
laft, which it had before long enqui-
red after, and there begins to know
GOD. Thus Sexeca; which fhall
fuffice for this third Inference.

sy B i dr iy By br ey B B B

| Cuar. VL
That we fhould afpire after
the Heavenly State,

I Shall deduce only one thing more
from my preceding View of
the Heavens, and that is to afpire af-
ter the Heavenly State, 70 feek the
things that are above. We are na-
turally pleafed with new things, we
take great Pains, undergo dangeroys

R 3 Voyages,
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246 We fbould afpsre, &c. Book VIII,
Voyages, to view other Countries:
with great Delight we hear of new
Difcoveries in the Heavens, and view
thofe glorious Bodies with great Plea-
fure through our Glaffes. With what
Pleafure then fhall ‘departed happy
Souls furvey the moft diftant Regions
of the Univerfe, and view all thofe
glorious Globes thereof, and their
noble Appendages with a nearer
View? Ooly let us take efpecial care
to fét our affetlions on things above ;
to be /pirstually, not carnally minded ;
and fo to ran the Race which Chrift
bath [et before us, that we may ar-
rive to that Place which be hath pre-
pared for his faithful Servants, that
he may recerve us unto bimfelf, thar
where be 1s, we may be alfo ; in whofe
prefence is fulnefs of joy, and at whofe
right band are pleafures for. ever-
more,

FINIS
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