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LETTER TtTae FIRST.

Opinions of the moft eminent Authors whofe Sentiments on the following Sub-
ject bave been publifbed in their Works,

EFLECTING upon the agreeable Converfation of

our Jaft Meeting, which you may remember chiefly
turned upon the Stars, and the Nature of the planetary
Bodies ; a Subjet, which is generally allowed to give
true Pleafure to all thofe who take Delight in mathe-
matical Enquiries ; and having not a little Regard to
the repeated Requeft in your late Letters, I have at
length undertaken to explain to you, as far as I am able, my Theory of
the Univerfe, and the Ideas I have form’d of the known Creation.

The Hypothefis upon which this new Aftronomy is founded, and
now reduced into a regular Syftem, was the refult of my Aftronomical
Studies * full fifteen years ago, hence I hope you will allow, I have more
than obferved Horace’s celebrated Aphorifm,

Nonumgque prematur in annum.

* The firft Scheme of this Hypothefis was plann’d in the Year 1734, reprefenting in a Sec-
tion of the Creation, eighteen Feet long and one broad, feveral thoufand Worlds and Syf-
tems, and a great Number of emblematical Figures, now in the Author’s Pofleffion, together
with a Scheme of the entire Creation, completed fince, nine Feet long and {ix broad, more
fully illuftrating upon the fame Conftruétion the Innumerability of Syftems and Worlds.

B The
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2 LETTER Trne FIRST.

The Subjet, Thave often obferved, you have liftened to with a pleafed
Attention, and I am the more incouraged to explain it at large to you,
as I am perfwaded you don’t want to be convinced of its valuable Ufes
and Importance.

I remember you have often told me, that to apply ourfelves to the Study
of Nature, was the fureft and readieft Way to comeat any tolerable Know-
ledge of ourfelves, however difficult the Tafk might prove either in the
Attempt, or the attaining it, and the lefs to be negleted, as it never fails
to introduce a proper Knowledge of the DiviNe BEing, as acertain Con-
fequence along with it, and fuch a Knowledge, as will naturally make every
Man, who has but a tolerable Share of common Senfe, and is not a Slave to
another’s Reafon, without any other Evidence or Motive, in all Sta-
tions, and under all Circumftances, AcT jusTLY, LIVE CHEARFUL-
1y, and DIE full of Hope in the Expectation of a happy Sequel, in Fu.
turity.

Eternity is written in the Skies:
Mankind’s Eternity, nor Fasth alone ;
Virtue grows there

Dr.YouNe.

A learned Author on the Attributes, recommending thefe Studies as a
reafonable and moral Service, fays, ¢ Sure, it is moft becoming fuch im-
‘¢ perfect Creatures as we are, to contemplate the Works of God with this
 Defign, that we may difcern the Manifeftations of Wifdom in them;
“ and thereby excite in ourfelves thofe devout Affections, and that fu-
« perlative Refpe@, which is the very Effence of Praife.”

Who turns his Eye, on Nature’s Midnight Face,

But muft enquire what Hand behind the Scene,
What ARM ALMIGHTY, put thefe wheeling Globes
In Motion, and wound up the vaft Machine ?

The enchanting Idea Mi/ton had of the Subjeéts of Aftronomy (whofe
truly fublime Way of thinking and writing perhaps was never fo nearly
cqualled, or attempted before this Reverend Author’s Night-Thoughts, ap-
pear’d is finely fhewn in the Eighth Book of his Paradife Loff, where he
makes bis Adam, fo earneftly attentive to the Angel Gabriel, as toceafe
relating the Myfteries of Creation.

The
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LETTER TTue FIRST. 3

The Angel ended, and his Adam’s Ear
So charming left his Voice, that he awhile
Thought him ftill {fpeaking; flill ftood fix’d to hear.

Milton’s own Ideas of the Univerfe too, which no doubt he had ga-
thered from aftronomical Authors, and had reconciled himfelf to, we are
fully made acquainted with in the fame Book, where the Arch-angel fays,
in anfwer to Adam’s Enquiries.

Other Suns perhaps

With their attendant Moons thou wilt defcry
Communicating Male and Female Light,
Which two great Sexes animate the World,
Stor'd in each Orb, perhaps with fome that live :
For fuch vaft Room in Nature, unpoffe(t

By living Soul, defert and defolate,

Only to thine, yet {carce to contribute

Each Orb a Glimpfe of Light, convey'd fo far
Down to this habitable, which returns

Light back to them, is obvious to Difpute.

But before I prefume to plan my own Difcoveries and Conjectures into 2
Theory, both in Juftice to thofe who have in fome meafure been in the
fame Way of Thiuking, and alfo as a Defence of myfelf for producing fo
new an Hypothefis to the World, which otherwife (though any Apology
made to you I know will be unneceffary) may appear to too many but an
idle Chimera of my own. I judge it will be highly proper, by way
of ftrengthening my own Arguments, and adding more Weight to what
I thall myfelf advance in the following Letters, to give you in this
the Opinions of the moft able Writers, whofe Works T have read
apon the Subjec. I mean fo far as relates to the now general received
Notion, that the Stars are all Suns, and furrounded with planetary Bodies,
with which I fhall fet out ; and fhew you, it is not a Thing merely taken
for granted, but has ever been the concurrent Notion of the Learned of all
Nations, as thall be further tfhewn, in its proper Place, and as nearly as
Poflibility will admit of, demonftrated to be Truth.

The following is an Extract from Mr, To/and, in his Account of the
Works of

JorRpDaNUS BruNo.

« The Divine Efficacy (fays this Author in his infinite Creation) cannot
“ ftand idle, without the Want of Will or Power; but any Imbecillity in
B2 * fuch
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4 LETTER tue FIRST.

“ fuch a Being argues Imperfection, and fince any finite Produce com-
*¢ pared with Infinity is as nothing, or rather as the Beginning of Good,
¢ 1t muftbe no lefs idle, and invidious in producing a finite Effect, than in
¢« producing none at all.

« Hence, asall Finites, fingly confidered, are but as Commencements
< ¢ of fomething more to be expected.

« Omnipotence, in making the Creation finite, will appear to be no
¢ lefs blameable for not being willing, than for not being able, to make it
« otherwife ; 7. e. infinite, as being an infinite Agent upona finite Subject,
«“ which is repugnant to Reafon,”

It follows then that, Creation muft be not only extenfively, but inten-
fively indefinite, and beyond the Reach of the human Underftanding to
comprehend; and that the one is as neceffary as the other, 7. e. an in-
finite Expanfe is as reconcileable to our Reafon, as infinite Parts are to our
Senfes.

All the Attributes of the Divine Being are, as any one of them, incom-
fible to his Creatures ; why thould our Inagination then be fuppofed to
extend beyond the divine Activity ?

¢ Thus, adds the above Author, the Excellency of God is adequately
« magnified, and the Grandeur of his Empire made manifeft ; he is not
« glorified in one, but in numberlefs Suns; not in one Earth, or in one
« World, but in ten thoufand thoufand of infinite Globes.”

An infinite Reprefentation of an infinite Original, and a Spectacle befit.
ting the Excellency and Eminence of him, that can neither be fully con-
ceived, imagined, or comprehended..

What read we here? th’Exiftence of a Gop ?
Yes, and of other Beings, Man above ,
Natives of Aither! Sons of higher Climes!
Drt. Youne,

« If the Exiftence of this one World be good or convenient, it is not
« lefs good or convenient that there be infinite others like it.
¢« The infinite efficient Caufe would be abfolutely defective, without an
“ infinite Effect ; and befides, by conceiving the Infinity of the Univerfe
¢ and innumerable Beings, the Underftanding refts fatisfied, and is recon-
« ciled with the Idea of an Eternity; whereas, by afferting the contrary,
«“ it is unavoidably plunged into innumerable Difficulties, and unfolvable
“ Inconveniencies, Paradoxes, and Abfurdities.
Again, fays the fame Writer, * Did we but confider and comprehend
“ all this, oh! to what much further Confiderations and Comprehenfions
“ {houd
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LETTER tue FIRST. 5

« fhould we be carried ! as we might be fure to obtain that Happinefs
“ by virtue of this Science, which iz other Sciences is fought after in vain.

This Profpet vaft, what isit? weigh’d aright,
*Tis Nature’s Syftem of Divinity,
Axnd every Student of the Night infpires.
Dr. Youna.

*Tis elder Scripture, writ by Gop’s own Hand;
Scripture authentic ! uncorrupt by Man.

“ This then is that Philofophy, which opens the Senfes,which fatisfies
* the Mind, which enlarges the Underftanding, and which leads Man-
“ kind to the only true Beatitude, whereof they are capable according to
“ their natural State and Conftitution ; for it frees us from the follicitous
« Purfuit of Pleafure, and from the anxious Apprehenfions of Pain, mak-
‘¢ ing us to enjoy the good Things of the prefent Hour, and not to fear
** more, than we hope from the future ; fince that fame Providence, or
¢t Fate, or Fortune, which caufes the Viciffitudes of our particular Being,
« will not let us know more of the one, than we are ignorant of the
« other.”

And farther, ¢« From thefe Contemplations, if we do but rightly confider,
¢« it will follow, that we ought never to be difpirited by any ftrange Ac-
¢ cidents, through Excefs of Fear or Pain, nor ever be elated by any prof-
« perous Event, through Excefs of Hope or Pleafure ; whence we have
*¢ the Path to true Morality, and following it, we (hall of courfe become
¢« the magnanimous Defpifers of what Men of weak Minds fondly
« Efteem, and be wife Judges of the Hiftory of Nature, which would be
¢ written in our Minds, and conlequently be chearful and frict Execu-
¢« tioners of the divine Laws, which would thus be ingraved in the Cen-
¢ ter of our Hearts. Seeking, as it were, in ourfelves, an Approbation of
« our own Action, which alone is capable of true Content and Happi-
“ nefs.”

CHR1STOPHER HUYGENs,

To whom the World is much indebted for many curious Inventions, and
Difcoveries, fays in his Planetary Worlds, ¢ 1 muft be of the fame
« Opinion with all the great Philofophers of our Age, that the
“ Sun is of the fame Nature with the fix’d Stars ; and this will give usa

¢t greater

+ The Pendulum Clock ; the firft Difcovery of Fugiter’s atellites, and Saturn’s Ring,
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6 LETTER TtTure FIRST.

« greater Idea of the World than all other Opinions can. For then
“ why may not every one of thefe Stars, or Suns, have as greata Retinue,
“ as our Sun, of Planets, with their Moons to wait upon them? Nay,
¢ there is a manifeft Reafon why they fhould ; for, if we imagine our-
¢ felves placed at an equal Diftance from the Sun and fix’d Stars, we
“ fhould then perceive no Difference at all betwixt them.

“ Why then may we not make ufe of the fame Judgment that we
*¢ would in that Cafe ; and conclude, that our Star has no better Atten-
¢ dance than the others ? So that what we allowed the Planets upon the
« Account of our enjoying it, we muft likewife grant to all thofe Planets
¢ that furround that prodigious Number of Suns. They muft have their
¢ Plants and Animals, nay, their rational Creatures too, and thofe as great
« Admirers and as diligent Obfervers of the Heavens as ourfelves; and
“ muft confequently enjoy whatever is fubfervient to, and requifite for
¢ fuch Knowledge.

¢ What a wonderful and amazing Scheme have we here of the mag-
¢ npificent Vaftnefs of the Univerfe! So many Suns, fo many Earths, and
<« every one of them ftock’d with fo many Herbs, Trees, and Animals,
¢« and adorned with fo many Seas and Mountains! And how muft our
Wonder and Admiration be increafed, when we confider the prodi-
# gious Diftance and Multitude of the Stars ¢’

«

Tle Opiﬂio;z gf Sir Isaac NEWTON.

This great Auther, in his grand Scholia tothe Principia, fays : -— ¢ The
moft beautiful Syftem of the Sup, Planets, and Comets, could only pro-
ceed from the Counfel and Dominion of an intelligent and powerful
<« Being : And if the fix’d Stars are the Centers of other like Syftems, thefe,
being form’d by the like wife Counfel, muft be all fubje& to the Do-
minion of One; efpecially, fince the Light of the fix’d Stars is of the
« fame Nature with the Light of the Sun, and from every Syftem Light
¢ paffes into all the other Syftems. And leaft the Syftems of the fix’d
Stars fhould by tbeir Gravity fall mutually on each other, he (the Di-
« vine Being) hath placed thofe Syftems at immenfe Diftances from one
¢« another,”

[§

~
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LETTER tue FIRST, 7

The Opinion of Dr. DERHAM, in his Altro-Theology.

“ The new Syftem, fays he, fuppofeth there are many other Syf-
“ tems of Suns and Planets, befides that, in which we have our
“ Refidence ; namely, that every fix’d Star is a Sun, and incompafied
“ with a Syftem of Planets, both primary and fecondary, as well as ours.

« Thefe feveral Syftems of the fixed Stars, as they are at a great and
¢ fufficient Diftance from the Sun and us; fo they are imagined to be at
¢ as due, and regular Diftances from one another : By which means it is
¢¢ that thofe Multitudes of fixed Stars appear tous of different Magnitudes,
‘ the nearelt to us large ; thofe farther and farther, lefs and lefs; and
¢« that fome, if notall of thofe vaft Globes of the Univerfe, have a Mo-
“ tion, is manifeft to our Sight, and may eafily be concluded of all, from
* the conftant Similitude and Confent that the Works of Nature have
“ with one another.”

To this we may add, that this Syftem of the Univerfe, as it is phyfi-
cally demonftrable, is far the moft rational and probable of any. Becaufe,

«“ It is far the moft magnificent of any, and worthy of an infinite
“ CREATOR, whofe Power and Wifdom, as they are without Bounds and
¢« Mealure, fo may they, inall Probability, exert themfelves in the Creation
“ of many Syftems as well as one. And as Myriads of Syftems are more
“ for the Glory of Gop, and more demonftrate his Attributes than one ;
‘“ fo it is no lefs probable than poffible, there may be many befides this
*“ which we have the Privilege of living in.”” And as the ftrongeft Con-
firmation of this, ¢ we fee it is really fo, as far as it is poffible it can be
¢ difcerned by us, at fuch immenfe Diftances as thofe Syftems of the fixed
‘¢ Stars are from us; and we cannot reafonably expect more.”

¢ Since the Sun and fix’d Stars, fays Dr. Gregory, are the only great
“ Bodies of the Univerfe that have any native Light, they are juftly
“ efteemed by Philofophers to be of the fame Kind, and defigned for the
 fame Ufes; and it is the Effe¢t of a Man’s Temper that fets a greater
* Value upon his own Things than he ought, that makes him judge
‘¢ the Sun to be the biggeft of them all.”

That, as an elegant * Writer obferves, which we call the Morning, or
the Evening Star, is, in reality, a Planetary World ; which, with the four
others, that fo wonderfully, as Milton exprefles it, ¢ vary their myftick
* Dance, are in themfelves dark Bodies, and fhine only by Refletion;
“ have Fields and Seas, and Skies of their own; are furnithed with all
¢ Accommodations for animal Supfiftence, and are fuppofed to be the

Abodes

* Contemplations on the ftarry Heavens,
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8 LETTER tue FIRST.

“ Abodes of intelle¢tual Life. Again, TheSun,with allitsattendent Planets
1s but a very little Part of the grand Machine of the Univerfe. Every
¢ Star— is really a vaft Globe, like the Sun, in Size and in Glory, no lefs
“ {pacious, no lefs luminous, than the radiant Source of our Day ; fo that
every Star is the Center of a magnificent Syftem, has a Retinue of
Worlds irradiated by its Beams, and revolves round its active Influence;
‘¢ all which are loft to our Sight in immeafurable Tracts of Ather.

« Could we, fays the fame Author, wing our Way to the higheft ap-
¢ parent Star — we fhould there fee other Skies expanded, other Suns,
<¢ that diftribute their inexhauftible Beams of Day ; other Stars, that gild
¢ the alternate Night ; and other perhaps nobler Syftems eftablithed ;
¢ eftablifhed in unknown Profufion, through the boundlefs Dimenfions
« of Space. Nor does the Dominion of the great Sovereign end there,
¢ even at the End of this vaft Tour, we thould find ourfelves advanced
“ no farther than the Frontiers of Creation; arrived only at the Suburbs
¢ of the great febovab’s Kingdom.”

-~

<¢

(14

({3

-~

O for a Telefcope his Throne to reach !
Tell me ye Learn’d on Earth! or Bleft above!
Ye fearching, ye Newtonian Angels! tell,
Where your great Mafters Orb ? His Planets where ?
Thofe confcious Satellites, thofe Morning Stars,
Firft-born of Deity from central Love.
Dr. Youne.

Many other Authorities might be produced from Writers of great Re-
pute, were it neceffary to trouble you with them+; but I believe thofe
above will be abundantly fufficient for the prefent Purpofe, if even an
Apology were wanting for my own Conjectures. I fhall therefore con-
clude this Letter with the following Paflage out of Pope’suniverfal Prayer,
and in my next thall proceed in the Work I have undertaken,

Yet not to Earth’s contracted Span,
Thy Goodnefs let me bound ;
Or think thee Lord alone of Man,
When thoufand Worlds are round.

Iam, &c.
LETTER

4 Particulaily from Fontenelle, &c.
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LETTER tTue SECOND.

Concerning the Nature of Mathematical Certainty, and the wvarious
Degrees of Moral Probability proper for Conjelure.

S I K,

for granted, merely becaufe a Perfon of reputed Judgment, has

been heard to fay, i¢ abfolutely is fo; an Ipfe dixit, and implicit
Faith in fome Cafes, may be both neceffary and ufeful ; but here, in A-
ftronomy, I mean, every Man’s Reafon, by the Help of a very little
Mathematicks, is able to bring wonderful Truths to Light without them ;
and Truths not only of the higheft Importance to every Individual, but
of a great and common Confequence to all Mankind : And as fuch, in
all Ages of the World, have been judged worthy tobe enquired into, by
the beft and wifeft of Philofophers.

You are likewife very fenfible how far the human Underftanding is
even at the beft, from being infallible, and don’t want to be told, how
difficult it is in a Subject of this Nature to arrive at any tolerable Degree of
Certainty, which before the Days of the fagacious Euclid, and the pe-
netrating Archimedes, was a Thing not to be expected. And many things
which were then but barelyObjects of Conjecture and Probability, have fince
been demonftrated to be infallibly true. Time and Obfervation will un-
doubtedly, atlaft, difcover every thing to us neceflary tc our Natures, and
proper for us to know. As a Proof of which, we fee human Wifdom
daily increafes; and while a Capacity continues to make ourfelves ftill
more acquainted with the manifet Wildom and Power of Gop in the
Works of his Creation, who is to tell us where to ftop our Enquiries ?
Or who is fo impious to fet Boundsto a Science, which fo evidently
fpreads through all Infinity, the Attributes of God, and an eternal Bafis
for tuture Hope ?

This Branch, or rather Body of Aftronomy, I believe you will find
to be quite new ; and though evident Truths, are the principal Thing to
be regarded in it, yetas being in its infant State, where lineal Demon-

C ftration

Y O U know how much I am an Enemy to the taking of any thing
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10 LETTER e SECOND,

ftration fails, as in fome Cafes it cannot be otherwife, 1 hope you will
give me Leave to make ufe of a weaker Way of Reafoning, to convince
you of the Point in Difpute, I mean of that by the Analogy of known
and natural Things,

I (hall be extremely unwilling to affirm any thing for a Faé?, or Truth,
without hearing, if not the real Evidence, at leaft a plaufible Reafon, next
to a Conviction, or moral Certainty, along with it; and therefore I will
here endeavour to explain to you what I mean by moral Certainty and.
alfo by mathematical Proof.

Mathematical Proof, or Certainty, proper for Conjeftures, may, to
almoft every Capacity, be illuftrated as follows

Suppofe you had accidentally found a very {mall Part of a vifibly
broken Medallion, with nothing more exprefs upon it, than what is repre-
fented at Fig. 1. Plate 1. a Perfon totally unacquainted with the mathe-
matical Sciences, we may naturally conclude, would not be able to make
any thing of it, or in the leaft comprehend what it originally was, or
meant ; but if an Aftronomer fhould chance to fee it, who of courfe we
are to fuppofe knew the Order and Proportion of the planetary Orbits,
he would immediately conclude, and with great Probability, on the Side
of his Conjetures, that it might be Part of a Medal reprefenting the So-
lar Syftem.  In fuch a Cafe may we not very naturally fuppofe he would
reafon thus ?

The Arches A and B feem to be Portions of the refpective Orbits of
Saturn and Fupiter, and what may lead us to believe, that they are really
fo, and Part of the Solar Syftem, is the oblique Curve C, which looks
not unlike the TrajeGtory of a Comet.

This furely would be far from an irrational ConjeCure, and confe-
quently in fome Degree probable : But this is not fufficient you'll fay ; To
prove it we muft have farther recourfe to the Mathematicks, and 2 Ma-
thematician would immediately thus demonftrate it to be true.

Firft, by compleating the Circles geometrically from the fourth Book
of Euclid, by the Affiftance of any three Points E. F.G. the original
Figure will be reftored, as at Fig. 2. And fecondly, by affuming any
two Points, as F, E in the Curve C, if admitted a Parabola, by a well-
known Problem in Conic Sections the Heliocentric Portion X. Y. Z. will
eafily be projected and fhewn, asin Fig. 3. Latftly, join this in Pofition
to the former, and it will juftly fupply the Orbit, or Path of fome one of
the Comets ; and if required, even what Comet may be difcovered by
comparing the Perihelion Diftance Y. S. with their general Elements or
Theories, in Dr. Hally’s Synop/is of the Motion of thefe Bodies. And if
a farther Confirmation of the Truth of thefe ConjeGures were wanting,

the
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