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; HE Author of the following Letters hawng been
i| flattered into a Belief, that they may probably prove of
| fome Ufe, or at leaft Amufement to the World, he has

ventured to give them, at the Requeft of his Friends,
i to the Publick. His chief Defign will be found an At-

. tempt towards folving the Phzenomena of the ¥72 Laétea,
“ and in confequence of that Solution, the framing of a
regular and rational Theory of the known Univerfe, before unattempted
by any. But he isvery fenfible how difficult 2 Taik it is to advance any
new Doétrine with Succefs, thofe who have hitherto attempted to propagate
aftronomical Difcoveries in all Ages, have been but ill rewarded for their La-
bours, tho’ finally they have proved of the grgateft Benefit and Advantage
to Mankind. This ungrateful Leflon we learn from the Fate of thofe in-
genious Men, who, in ignorant Times, have unjuftly fuffered for their fupe-
rior Knowledge and Difcoveries ; they who firft conceived the Earth a Ball,
were treated only with Contempt for their idle and ridiculous Suppofition,
asitwas called ; and he who firlt attempted to explain the Antipodes, loft his
Life by it ; but in this Age Philofophers have nothing to fear of this fort,
the great Difadvantages attending Authors now, are of a widely different
S Nature,
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Nature, rifing from the infinite Number of Pretenders to Knowledge in
this Science, and much is to be apprehended from improper Judges, tho’
from real ones nothing; for nothing is more certain than this, as much as
any Subjec exceeds the common Capacity of Readers, fo much will the
Work in general be condemned; the Air of Knowledge is at leaft in
finding Fault, and this vain Pretence generally leads People, who have no
real Foundation for their Judgment to argue from, to ridicule what they
are too fenfible they do notunderftand. Thus the fame Difadvantages too
often attend both in publick and private an exceeding good Production
equally the fame as a very bad one : But the Author isnot vain enough to
think this Work without Faults, has rather Reafon to fear, from the
Woeaknefs of his own Capacity, that there may be many ; but he hopes
the Defign of the Whole will, in fome meafure, plead for the Imperfection
of the Parts, if the Merits of the Plan (hould be found infufficient for his
full Pardon, inattempting fo extenfive a Subject.

In a Syftem thus naturally tending to propagate the Principles of Virtue,
and vindicate the Laws of Providence, we may indeed fay too little, but
cannot furely fay too much ; and to make any further Apology fora Work of
fuch Nature, where the Glory of the Divine Being of courfe muit be the
principal Objeét in View, would be toolike rendering Virtue accountable to
Vice for any Author to expect to benefit by fuch Excufe. The Motive
which induces us to the Attempt of any Performance, where no good Rea-
fon can be fuppofed to be given for the Omiflion, or Neglect of it, will al-
ways be judged an unneceflary Promulgation, and confequently every At-
tempt towards the Difcovery of Truth, the Enlargement of our Minds, and
the Improvement of our Underftandings will paturally become a Duty. If
therefore this Undertaking falls (hort of being inftramental towards the ad-
wancing the Adoration of the Divine Being in his infinite Creation of high-
er Works, and proves unable to anfwer all Objections that may poffibly
arife againft it, yet will its Imperfections appear of fuch a Nature to every
candid Reader, as to afford the Author a fuflicient Apology for producing
them to the World : And it is to be hoped farther, that where a Work is
entirely upon a new Plan, and the Beginning, as it were, of a new Science,
before unattempted in any Language, the Author having dug all his Ideas
frem the Mines of Nature, is furely intitled to every kind of Indulgence.

To
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To thofe who are weak enough to think that fuch Enquiries as thefe
are over-curious, vain, and prefumptive, and would willingly, fuitable to
their own Ignorance and Comprehenfion, fet Bounds to other People’s
Labours, I anfwer with Mr. Huygens, * That if our Forefathers had
« been at this Rate fcrupulous, we might have been ignorant ftll of the
¢ Magnitude and Figure of the Earth ; or that there was fuch a Place as
“« America. We fhould not have known that the Moon is enlightened by
« the Sun’s Rays, nor what the Caufes of the Eclipfes of each of them
« are; nora Multitude of other Things brought to. Light by the late
«¢ Difcoveries in Aftronomy ; for what can a Man imagine more abftrufe,
< or lefs likely tobe known, than what is now as clear as the Sun.”

Had we ftill paid that Homage to a Name,
Which only God and Nature juftly claim ;
The weftern Seas had been our utmoft Bound,
Where Poets ftill might dream the Sun was drown’d;
And all the Stars that fhine in Southern Skies,
Had been admir'd by none but favage Eyes.

' DRrYDEN,

Befides the Noblenefs and Pleafure of thefe Studies, #ifdom and Mo~
rality are natarally advanced, and much benefited by them, and even Re-
ligion itfelf receives a double Luftre, ¢ to the Confufion of thofe who
<t would have the Barth, and all Things formed by the (huffling Concourfe
«« of Atoms, or to be without Beginning.” In Aftronomy, as well as in
natural Philofophy, though we cannot pofitively affirm cvery thing we fay
to be Facts and Truth, yet in fo noble and fublime a Study as that of Na-
ture, it is glorious, as Mr. Huygens fays, even to arrive at Probability.
~ Notwithftanding then the Difadvantages which ever have attended all
new Difcoveries, either thro’ the Ignorance of the Age, or the univerfal Pafl-
fion of Ridicule in fuch contented Creatures,as can’t comprehend, yet ever at-
tacking with a fool-bardy Refolution, the advancing Enfigns of Knowledge,
if Ignorance was Virtue, and Wifdom Vice ; I fay, regardlefs of this noify
Shore, it is fure our Duty to fpring forward, and explore the fecret
Depths of Infinity, and the wonderful hidden Truths of this vaft Ocean
of Beings. But how the heavenly Bodies were made, when they were

made



vi EREE . AQE

made, and what they are made of, and many other Things relating to
their Entity, Nature, and Utility, feems in our prefent State not to be
within the Reach of human Philofophy; but then that they do exift, have
final Caufes, and were ordained for fome wife End, is evident beyond a
Doubt, and in this Light moft worthy of our Contemplation.

He who thro’ vaft Immenfity can pierce,

See Worlds on Worlds compofe one Univerfe,
Obferve how Syltem into Syftem runs,

What other Planets, and what other Suns;

What varied Being peoples ev'ry Star ;

May tell why Heav'n made all Things as they are.

PoreE.

To expect that fo new an Hypothefis thould meet with univerfal Ap-
probation, would be an unpardonable Vanity ; nor is it reafonable every
Reader thould think the Author obliged to remove all his Prejudices and
Partialities, fo far as to give him the perfe& PiGture of the Univerfe he
likes beft. In many Cafes it would be fo far from being better for the
World, if all Men judged and thought alike, that Providence feems rather
to-have guarded againft itas an Evil, than any how to have promoted it
as a general Good : But the following Theory regards the Whole rather
than Individuals: And the many worthy Authors cited in the Work, who
have all greatly favoured this extenfive Way of Thinking, will, I hope,
be a fufficient Excufe for forming thefe obvious Conjectares into a Theory,
efpecially where fo greata Problem is attempted as the Solution. of the 7z
Laéfeal Phznomenon, which has hitherto been looked upon as an infur-
mountable Difficulty. How the Author has fucceeded in this Point, is
a Queftion of no great Confequence ; he has certainly done his beft ; ano-
ther, no Doubt, will do better, and a third perhaps, by fome more rational
Hypothefis, may perfect this Theory, and reduce the Whole to infallible
Demonftration : The firft Syfiem of the folar Planets was far from a true
one, but it led the Way to Perfection, and the laft we can never too
much admire. It is well known, thatthe firft Syftem of the Planets was
alfo but a Conjecture, yet none will deny that it was an happy one.

The
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The Difcovery of the Magnet Poles; the Government of the Tides ;
proportional Diftance and Periods of the Planets, &, have all their Ufes,
and undoubtedly were defigned to be known. Ignorance is the Difgrace
of Mankind, and finks human Nature almoft to that of Reptiles.. Know-
ledge s its Glory and the diftinguithing Charaeriftic of rational Creatures.

To Enquiries of this fort, then fure we may fay with Mi/ton, That

Gon’s owN EAR LISTENS DELIGHTED.

The Subje@ is, no Doubt, the nobleft in Nature, and as fuch, will al-
ways merit the Attention of the thinking Part of Mankind. Men of
Learning and Science, in all Ages, have ever made it their peculiar Study,
Towards the latter End of the Republic, and afterwards in the more peace=
able Times of Tragjan and the Plinys, we have no Reafon to doubt but
that Aftronomy wasin the higheft Reputation : And notwith{tanding
Greece had been the chief Seat of the Philofophers, yet may we fuppofe
Rome in thofe Days little inferior in the Knowledge of the Stars, when we
find Men * of the firft Figure in Life become Authors upon the Subject.

We have many Inftances to fhew, that Aftronomy was in the greateit
Repute amongft the Antients of all Ranks, and almoft every where look-
ed upon as one of the greateft, if not as one of the firft Qualifications of
their beft Men. As a Confirmation of which, we find in the hiftorical
Accounts of the Argives, a very warm Conteft betwixt the two Sons of
Pelops 1205 Years before Chriff, thus teftified by Lucian: When the Ar-
gives, by publick Confent, had decreed that the Kingdom fhould fall to
him of the two, who fhould manifeft himfelf the moft learned in the
Knowledge of the Stars, Thyefles thereupon is faid to have made known to
them, the Conftellation, or Sign of the Zodiack call'd Aries : But Atreus at
the fame time difcovering to them the Courfeof the Sun, with his various Ri-
fing and Setting, demonftrating his Motion to be * contrary to that of the
Heavens, or diurnal Motion of the Stars, was thereupon elected King,

* Cicero tranflated the Phznomena of Aratus into Latin Verfe. Fulius Cafar, as Pliny
relates, wroteof Aftronomy in Greek, and is faid to have left feveral Books of the Motion of
the Stars behind him, derived from the Do&rine of the Egyptians. Ant, Chrif. 45. He with
Sofigenes reformed the Roman Year, which was firft invented by Numa Pompilius. G erma-
#icus Cefar allo tranflated Aratus’s Phaenomena into Latin Verfe Anne Dom. 1 5.  Tiberiug
and Hadrian are alfo faid to have wrote on Aftronomy.

* Hence arofe the Fable of the Sun’s going backwards in the Days of Atreus, as if fruck
with Abhorrence of his bloody Banquet.  Fide Ovid’s Metamorpholis, T

o
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To recite more of the moft eminent Patrons and Profeffors of this kind
of Learning here, will carry me too far from my prefent Purpofe; for farther
Information therefore, I fhall refer the inquifitive Reader, to that curious
Catalogue in Skerburn’s Sphere of Manilius, where fo many ruling 4 Men
of all Agesand Nations {well, and illuftrate the Number.

In aWord, when we look upon the Univerfe asa vaft Infinity of Worlds,
acted upon by an eternal Agent, and crouded full of Beings, all tending
through their various States to a final Perfection, and refleét upon the
many illoftrious Perfonages, who have, from time to time, thought it a
kind of Duty to become Obfervers, and confequently Admirers of this
ftupendious Sphere of primary Bodies, and diligent Enquirers into the ge-
neral Laws and Principles of Nature, who can avoid being filled with a
kind of enthufiaftic Ambition, to be acknowledged one of the Number,
who, asit were, by thusadding his Atom to the Whole, humbly endea-
vours to contribute towards the due Adoration of its great and divine Au-
thor.

I'judge it will be quite unneceflary to fay any thing about the Order of
the Work, fince that would be only a Repetition of the Table of Con-
tents, to which the Reader is referred, as to the propereft Account that can
here be given.

+ Seven Emperors, nine Kings, and as many fovereign Princes. Charlemagne wrote E .
merides, and named ’the Months and Winds in High Duteh, 770, Rich. . &¢, - ay

THE
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Opinions of the moft eminent Authors whofe Sentiments on the Jollowing Sub-
Je¢t bave been publifbed in their Works.

EFLECTING upon the agreeable Converfation of
our laft Meeting, which you may remember chiefly
turned upon the Stars, and the Nature of the planetary
Bodies ; a Subject, 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 Univerfé, 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 firlt Scheme of this Hypothefis was plann’d in the Year 17 74, reprefenting in a Sec-
tion of the Creation, eighteen Feet long and one broad, feveral thoufand Woilds and Syf-
tems, and a great Number of emblematical Figures, now in the Author’s Poffeffion, together
with a Scheme of the entire Creation, completed fince, nine Feet long and fix broad, more
ully illuftrating upon the fame Confirudtion the Innumerability of Syftems and Wurldsr.rh

B e
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The Subject, I have often obferved, you have liftened to with a pleafed’
Attention, and T 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 Impertance.

I remember you have often told me, that to apply ourfelves to the Study
of Nature, was the fureft and readieft Way to come at 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 negletted, as it never fails. -
to introduce a proper Knowledge of the Divine Berne, as a certain 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-.
Ly, and pI1e full of Hope in the Expecation of a happy Sequel, in Fu.-
turity.

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

Dr. Young,

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 Affe@ions, and that fu- .
“ perlative Refpet, which is the very Efience of Praife.”

Who turns his Eye, oz Nature’'s Midnight Face,

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

The enchanting Idea Miiton had of the Subje@s of Aftronomy (whofe:
truly fublime Way of thinking and writing perhaps was never fo nearly
equalled, or attempted before this Reverend Author’s Night-Thoughts, ap-
pear'd is finely (hewn in the Eighth Book of his Paradife Loft, where he
makes bis Adam, fo earneftly attentive to the Angel Gabriel, as to ceafe
relating the Myfteries of Creation.

The
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The Angel ended, and his Adan’s Ear
So charming left his Voice, that he awhile
Thought him ftill {peaking ; ftill 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 defcr
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, unpofie(t

By living Soul, defert and defolate,

Only to fhine, yet fcarce 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 Conje@ures into a
Theory, both in Juftice to thofe who have in fome meafure been in the
fame Way of Thinking, 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 unnecefiary) may appear to too many but an
idle Chimera of my own. 1 judge it will be highly proper, by way
of ftrengthening my own Arguments, and adding more Weight to what
I (hall myfelf advance in the following Letters, to give you in this
the Opinions of the moft able Writers, whofe Works I have read
upon the Subject. I mean fo far as relates to the now general received
N?;]tion, that the Stars are all Suns, and furrounded with planetary Bodies,
with which I fhall fet out ; and fhew you, it is nota Thing merely taken
for granted, but has ever been the concurrent Notion of the Learned ofall
-Nations, as thall be further fhewn, in its proper Place, and as nearly as
Poflibility will admit of, demonftrated to be Truth,

The following is an Extract from Mr. Toland, in his Account of the
Works of

JorpaNUS 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 ¢ {uch



4 LETTER tug FIRST

¢ fuch a Being argues Imperfe@ion, and fince any finite Produce com--
¢ pared with Infinity is as nothing, or rather as the Beginning of Good,,
““ it muftbe no lefs idle, and invidious in producing a finite El%e&, than in.
¢ producing none at all.

¢ Hence, asall Finites, fingly confidered, are but as Commencements
“¢ of fomething more to be expetted.

¢ 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
¢ otherwile; 7. e, infinite, as being an infinite Agent upona finite Subje,,
“ 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 neceflary as the other, 7. ¢. 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 fhould our Imagination then be fuppofed to:
extend beyond the divine Aétivity ?

“ Thus, adds the above Author, the Excellency of God is adequately-
*“ magpified, and the Grandeur of his Empire made manifeft ; he is not
« glorified in one, but in numberles 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 Emirence of him, that can neither be fully cone-
ceived, imagined, or comprehended.

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

Dr. Younc,.

““ 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 o% an Eternity ; whereas, by afferting the contrary,
“ it is unavoidably plinged 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

“ thoud



FETTERuT?uz FIRST 3

* fhould we be carried ! as we might be fure to obtain that Happinefs:
¢ by virtue of this Science, which 1 other Sciences is fought after in vain.

This Profpect vaft, what isit? weigh’d aright,
"Tis Nature’s Syftem of Divinity,
And every Student of the Night infpires.
Pr. Youne.

"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
Fate, or Fortune, which caufes the Viciflitudes of our particular Being,
will not let us know more of the one, than we are ignorant of the
i Othtr,“

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 fhall of courfe become
“ the magnanimous Defpifers of what Men of weak Minds fond]
 Efteem, and be wife Judges of the Hiftory of Nature, which would be
“ written in our Minds, and confequently be chearful and ftri& 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-
Menefs,”

“"
(14

(13
(1
(14

“

CeRrR1STOPHER 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.

¢ greater:
+ The Pendulum Clock ; the firlt Difcovery of Fupiter's Satellites, and Sarurn’s Ring.
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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 Cale ; 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 muit 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-
nificent 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 ‘ :

The Opinion of Sir Isaac NEWTON.

This great Author, in his grand Scbolia tothe Principia, fays : «— ¢ The
moft beautiful Syftem of the Sun, 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 fubjet to the Do-
minion of One; efpecially, fince the Light of the fix’d Stars is of the
fame Natore with the Light of the Sun, and from every Syftem Light
pafles into all the other Syftems. And leaft the Syftems of the fix'd
Stars fhould by their Gravity fall mutually on each other, he (the Di-
vine Being) hath placed thofe Syftems at immenfe Diftances from one

ancther.”

The
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The Opfﬁfa# of Dr. DERHAM, in his Altro-Theology.

¢ The new Syftem, fays he, fuppofcth there are many other Syf-
“ tems of Suns and Planets, befides that, in which we have our
*“ Relidence ; 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 {everal 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 to us 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 demonfirable, is far the moft rational and probable of any. Becaufs,

“ It is far the moft magpificent 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 G/ory of Gop, and more demonfirate his sfributes 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 pofiible it can be
“ difcerned by us, at fuch immenfe Diftances as thofe Syftems of the fixed
¢ Stars are from us; and we cannot reafonably expeét 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 Effect 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 Refleétion ;
““ have Ficlds and Seas, and Skies of their own; are furnithed with all
¢ Accommodations for animal Subfiftence, and are fuppofed to be the

Abodes
* Contemplations on the ftarry Heavens,
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“ Abodes of intellectual Life. Again, TheSun,with allitsattendent Planets
“¢ is but a very little Part of the Igrand Machine of the Univerfe. Ever
¢ Star— is really avaft Globe, like the Sun, in Size and in Glory, no lefs
“ fpacious, 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 a@ive Influence ;
¢¢ all which are loft to our Sight in immeafurable Trats 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 inexhauoftible Beams of Day ; other Stars, that gild
“ the alternate’ Night ; and other perhaps nobler Syftems cftablifhed ;
““ 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 fhould find ourfelves advanced
““ no farther than the Frontiers of Creation ; arrived only at the Suburbs
¢ of the great Febovab's Kingdom.”

O for a Telefcope his Throne to reach !
Tell me ye'Learn'd on Earth! or Bleft above!
Ye fearching, ye Newfonian Angels! tell,
Where your great Madters 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 neceflary to trouble you with themt; but I believe thofe
above will be abundantly fufficient for the prefent Purpofe, if even an
Apology were wanting for my own Conjeftures. T fhall therefore con-
clude this Letter with the following Paffage out of Pope’s uniwer/al Prayer,
and in my next fthall 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.

I am, &c,
LETT ER

+-Particularly from Fentenelle, &s.
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Concerming  the Nature of Mathematical Certainty, and the various
Degrees of Moral Probability proper for Conjecture.

S. IR,

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

been heard to fay, if abfolutely is fo; an Ipfe dixit, and implicit
Faith in fome Cafes, may be both neceffary and uleful ; 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 to be 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 Subjeét of this Nature to arrive at any tolerable Degree of
Certainty, which before the Days of the fagacious Euc/id, 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 neceffary to 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 manifeft Wifdom and Power of Gobp in the
Works of his Creation, who is to tell us where to ftop our Enquiries ?
Or who is fo impious to fet Bounds to a Science, which fo evidently
{preads 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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ftration fails, as in fome Cafes it cannot be otherwife, I hope youwil 1
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 lcaft 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 Conje@ures, may, to
almoft every Capacity, be illuftrated as follows :

Suppofe you had accidentally found a very fmall 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 fuppolc knew the Order and Proportion of the planetary Orbits,
he would immediately conclude, and with great Probability, on the Side
of his Conjectures, that it might be Part of a Medal reprefenting the So-
lac 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 Jfupiter, 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 Trajectory of a Comet. X

This furely would be far from an irrational Conje@ure, 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 a 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 afluming any
two Points, as F, E in the Curve C, if admitted a Parabola, by a well-
known Problem in Conic Setions the Heliocentric Portion X. Y. Z. will
eafily be projected and thewn, asin Fig. 3. Laftly, 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 Synopfis of the Motion of thefe Bodies. And if
a farther Confirmation of "the Truth of thefe Conjectures were mﬁfhg,
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the fmall concentric Circles at D would now be allowed beyond a Con-
tradiction, to reprefent the fecondary Orbits of Safurn; and thus the
firft Prefumption being carried thro’ feveral corroborating Degrees of Pro-
bability, almoft pafta Difpute, would become a mathematical Certainty ;
and the above imperfect Piece of Medallion, would evidently appear be-
yond a Contradiction to be Part of a Reprefentation of the faid folar Syftem,
and fuch as is thewn in Plate 11. Q. E. D, Thus in many Cafes, it often hap-
pens, that from a very fmall Part of orbicular Things, we are able to de-
termine the Form and Direction of the Whole: And hence you may
cenceive it no very difficult Tafk to a Mathematician, to defcribe the Or-
bits of all the Planets in the folar Syftem, though he had never obferved
them but in one and the fame Sign of the Zodiack; thus far I have thought
it would not be amifs to explain to you the Nature of thofe Steps, by
which we arrive at moral Certainty, and where the Subject will admit of
it, Mathematical Conviction, which will not a little contribute to ftreng-
then many of the Arguments hereafter made ufe of, and in fome Degree
ferve to fupply the Place of Proof, where infallible Demonftration can-
not from the Nature of the Thing be difcovered.

But befides the indifputable Principles of Geometry, the univerfal
Law of Analogy and Similitude of things, have a Privilege to affift us,
in Conjeftures relating to the heavenly Bodies, and though not of equal
Force with the former, is often as conclufive as the Subject requires. This
fort of probable Evidence (as Dr. Butler obferves,) is eflentially diftin-

uithed from ¢ Demonftrative by this, that it admits of Degrees; and
¢ of all Variety of them, from the higheft moral Certainty to the very
¢ Joweft Prefumption; and that which chiefly conftitutes Probability, is
<« exprefled in the Word Likely, or Natural Likenefs, as to State or Being.”
This general Way of arguing, I think, is allowed to be evidently natural,
juft and conclufive, and unqueftionably to have its Weight in various De-
grees, towards determining our Judgment: For Inftance, fhould any igno-
rant Perfon, endowed with rational Principles, cut open a Pomegranate
of the natural Growth of England, and finding it full of {mall Globules, or
Kernels, upon being prefented with an every way fimilar Fruit, faid to be
the Produce of Ifaly, doubt of its being of the fame Nature, and com-
pofed of like globular Seeds within ; here indeed would be no mathemati-
cal Evidence to affift the Judgment, the Object of Proof being invifible,
but fure from the external Similitude, the ftrongeft Probability of their
being alfo internally the fame. Again,

Is it natural to fuppofe, that the firft Perfon who found a Lar#’s Nett,
and in it feveral of the Female's Eggs, fhould have any Apprehenfions of
finding none in the Nightingale’s, only becaufe he had never feen onefbc-

2 ore,
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fore, 1 believe the moft illiterate Perfon of the earlieft Ages, who had Curi-
ofity enough for fuch a Search, would be greatly difappointed in fuch a Cafe,
and far from concluding that the Nightingale had none. Farther, thould
any one who had feen feveral Sorts of Fith taken out of the River Thames,
or out of the Nyle, have any fort of Sufpicion that he fhould find no fuch:
Creatures.in the Seine or the Ganges, though it fhould be allowed that he
had never feen any fuch Creatures that were known to come from thence.
Ocular Demonftration, in fuch a Cafe, would fure be unneceflary, and an
Evidence of the firft, I believe would be abundantly fufficient to convince
us of what we ought tolook for at leaft in the lait: But then the Fifhes
of different Seas, and of Rivers are *not of the fame Species you'll fay ;
but as it were infinitely diverfified through all the aqueous World, this is,
and mulft be granted, and alike Variety of Species muft alfo be granted, in
the former Cafe of the Birds: Butno Objection can poflibly arife from any
fuch Diverfity, finee we don’t pretend to fay, nor is it at all neceffary, that
the Beings in the fidereal Planets fhould be every where the fame with
thefe of our folar Syftem, a Variety muft cvery where be admitted, and will
always be admired, where the Work is Natare’s, and the Defign Gop’s,

All then that 1 here pretend to argue for, isa Univerfality of rational
Creatures to people Infinity, or rather fuch Parts of the Creation, as from
the Analogy and Nature of Things, we judge to be habitable Seats for
Beings, not uplike the mortal human.

Every Animal, and every Vegetable, that, as it were, naturally exifts
by the Virtues, Properties, or Laws of the mineral Kingdom, has fome-
thing of a fecondary Nature, depending upon it as a Principle ; and to
fay that the Stars, which are a certain vifible fort of Cotemporaries in Space
with the Sun, have nolike planetary Bodies with ours moving round them,

becaufe we cannot poffibly fee them, is no lefs abfurd and ridiculous, than.

to argue, that we can have no Reafon to expect to-find, in the proper
Seafon, Grapes upon every Vine — Figs upon every Tree — Rofes upon

every Buth — only becaufe fome of them. are at fuch a Diftance, that:

neither Rofe, Fig or Grape,, can be difcovered by the Eye.

This fort of Reafoning, though fome perhaps may negle& it, I am.
perfwaded you will look upan as abundantly fufficient for Things out of the-
Reach of Science to determine ; and that the collecive Body of Stars

have not been dilcovered; to be together a proper Subject for fuch Con-

jectures before, can furely only proceed from the Want of Time, necef:
fary to compleat the Obfervations proper for.a Foundation to build fuch an

Hypothefis, or Theory upon, This is the great Article in which the Mo-
derns have fo much, and ever will have, an Advantage over the Antients.
And hence it will appear, That.

The:

it e ¥
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The Improvements and Difcoveries of latter Ages are not at all owing
to the greater Capacity of the Moderns, but' from the Advantages receiv-
ed, or arifing from the Inventions and Progrefs made by the Ancients, We
at firft in a manner walked by their Leading- ftrings, and though many of
them now are broke, or ufelefs, none can deny, but that formerly they
were of great Advantage in promoting and direing philofophical En--

quiries.
 Inan Aflembly of the moft eminent Men of al] Ages, if we may fup-
pole fuch a Conference amongft the illuftrious Dead, on Purpofe to deliver.
their feveral Sentiments familiarly together, on the moft interefting Sub-
je@ts of nataral Knowledge, who would not lament the Difadvantages,
poor old Thales, an Hipparchus, or a Ptolomy, would lie under, who had no-
thing but the Eye of Reafon to direct them, in Oppofition to the Judg-
ment of a Brake, or a Galileus, who reaped (0 much Benefit from  their
compound Opticks ?* But on the other hand, perhaps if the folar Syftem,,
wasthe Topic of Difcourfe, a * Pytbhagorean might very pertinently, fay
to a Newtonian, *“ You have not gone much farther in the Light wich our
*“ Direction, than we did in the Dark alone; for you are ftill roving
“ round the fame Circles.”” Much might be faid upon this Head ; but
I believe it would bea difficult Matter to do Juftice to all Parties: So here-
Tintend to leave them, only muftobferve, that Pofterity will always have
the Advantage over their Predeceflors ; and that After-ages, in all Pro-
bability, will reap fo-great a Benefit from the Invention and Improve-
ment of Fluxions, that fcarce any thing, which is the immediate Ob-
je& of fuch Enquiry, will long lie concealed from a true mathematical
Genius. g

For this, in which be has furpafied all the Antients, and greatly advanced
the philofophical Sciences, the World is indebted to Sir lfaac Newton.

But as many of his Difcoveries, fuch as relate particularly to the Laws:
of the planetary Syftem, are but as fo many Confirmations of the Con-
je@ures and Imaginations of Aftronomers and Philofophers before him, it
perhaps will not be amifs to acquaint you a little with the Aftronomy of
the Antients concerning the Univerfe.” And before I proceed to thofe of
my own, fhew you in the firft Place how far their Speculations in the vi-
fible Creation have been carried ; and with thefe I fhall conclude this pre-
paratory Epiftle.

The Univerfe, or mundane Space, by which the Antients comprehend
all Creation, has, from time to time, according to the Progrefs of Science,

come under a fort of Neceffity of being varioufly modell'd agrecable to the
. Opinion .

*The true Syfiem of the Planets have been diicovered above two thoufand Y gars,
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Opinion of the feveral Authors, who have judged themfelves wife

enough to write upon it with a mathematical Foundation: And the cof=
mical Syftem, by which is meant the Co-ordination of its conftituent
Parts has undergone almoft as many Changes as its Elements are even ca-
pable of ; every Age of the World, as Knowledge has increafed, either
from improved Imagination, or repeated Obfervations, producing {ome-
thing new concerning it.

N%lLTQN, no doubt, had all this Diverfity of Opinions in View, as
appears from his fuppofed Pre-knowledge of Rapbael, in the following
Paffage, Book. VIIL,

Hereafter, when they come to model Heaven,
And calculate the Stars, how they will weild

The mighty Frame | how build, unbuild, contrive
To fave Appearances, how gird the Sphere

With centric and eccentric feribbl’d o’er ;

Cycle, and Epicycle, Orb in Orb.

But the following Synopfis, I believe, will abundantly convince you
that from certain Oblervations only, we ought to form all our Notions of
it, if we either hope to arrive at Truth, or expect our Ideas fhould be
fupported by Reafon.

ArisToTLE was of Opinion, that the Univerfe, or Heaven, was all
one World, and St. CurysosToM, TERTULLIAN, St. BONAVENTURE,
Tycuo BrRaug, LongomonTANUS, KEPLER, BULIALDUS and TELLEZ,
were of an united Opinion, that this one Heaven, or Univerfe, was all
fidereal and fluid. But Aecipius, HurTADUS, CisALPINUS, and AVER-
s, believing the fame Heaven with them to be all one World, and that
fidereal, yet on the contrary held it to be folid.

CLEMENS, Acacius, THEODORET, ANASTAsIUs, SYNAITA, Pro-
cop1vs, Surpus, S. Bruwo, and CrAupiaNnus MAMERTUS, {fuppofed
the univerfal mundane Space as divided into two Heavens, -namely,

The Empyrzum created the firft Day,
- And the Firmament created the fecond Day.

Two Heavens were alfo held by Justin MARTYR, the one fidereal,
and the other aerial.  The ficft fuppofed by St. GREGoryY N¥SsENE, to be
that of the fixed Stars, and the laft, that of the Planets. But Maffrius
and Bellutus, though agreeing in the Number of Heayens, calls one the
* Primum Mpbile, and the other, the Starry Heaven. !

Farther,
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Farther, St. Basir, St. AMBRosE, Damascene, Cassioporus, Gg-
NEBRARDUS, Suarez, TannNerus, HurTAaDuys, Oviepus, TELLEZ,
and Borrus, diftinguithed the Univerfe as divided into three Portions,
or Heavens.

The firlt called the Empyrzum, . Watery,

The fecond fuppofed Sidereal, Sidereal,

Watery,

Sidereal,

Or, as Cajetan

"
3
g
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And the laft of all, Aerial. Aerial,

Again, St. Athanafius adds to thofe of the fix’d Stars, the Planets, and
the Air, that of the Empyreum, and makes in all four Heavens,
- But as the Number of the Heavens thus increafes, and will become
fubdivided in the fubfequent Account of them, to give you a better Idea
of the Order of thefe celeftial Portions of the mundane Space, it will
not be amifs to form what remains of them into regular Sections of their
proper Spheres and Syftems,

See Plate 111 in which Figure, the firft reprefents a Section of the

cofmical Theory of Oviedus and Ricciolus : Both confifting of five Hea-
vens, viz.

= The fixed Stars, A .5 Empyreum, - - G
§5 Saturn, - - - - - _ B 32 TheWater, - ~F
3 CER T AR S i N ) 32 The fixed Stars, A
> & Sol, with ¢ ¥ and ¢ included D J:’;i-: The Planets, - H
A8 wTheMoon; ~ - - - 'E AE TheAir . - I

Fig.IL reprefents that of venerable Bede and Rabanus, viz, of Seven
Heavens.

And according to Bede compofed of But by Rabanus,
The Air, - - — - - P TheAtmofphere,

The Bther = - -« =« o« O The upper Air,

Dlzmpm, = = = = =« = N Theinferior Fire,

The Element of Fire, - - - M The fuperior Fire,
TheFirmament, ) a/. = .= .= A Sphere of the fixed Stars,
The Angelical Region, - - L The Chryfalline Heaven,
Realm of the Trinity, - =~ K The Empyreum,

Fig,
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Fig. I1I. Reprefents the Hypothefes of Exdoxus, Plato, Cm’:y}pw, Cicero,
Riccius, Philo, Remigius, Aben-Ezra, Cartbufianus, Lyranus, Toffatus, Bru-
genfis, Orontius, Cremoninus, Philaletheeus, Amicus, and Ruvius ; alfo the
Babylonians and Egyptians.

Confifting of Eight H eavens,

All Sidereal, wiz. The Sphere of the fix'd Stars, and thofe of the Se-
ven Planets,

Fig. IV, is that of Macrobius, Haly Alpetragius, Rabbi-fofue, Rabbi
Mayfes, Scotus, .Abrabam Zagutus, Sacroboftus, Claromontius, Advigra,
and drraiga.

All of Nine Heavens,

Comprehend a Primum Mobile Q, or, according to Arriaga, a folid
Empyreum. The Sphere, of fixed Stars A, and the feven Regions of the
{olar Planets.

Fig. V. is that of the great Alphonfis, Fernelius, Regiomontanus, A-
micus, Maurolycus and Langius; allo of Azabel, Thebit, and Ifaac Ifra-
elita; and likewife of Guliclmus Parifienfis, and Sobannes Antonius
Delpbinus.

Confifting of Ten Heavens, made up of

A Primum Mobile — — _ — S Empyreeum.
A Sphere of Tripidation in Longitude — R Primum Mobile.
The Sphere of the fixed Stars —_— — A '

And thole of the feven folar Planets within.

Note, Some Authors place the Sphere of Tripidation in Longitude be-
low that cf the Aplain, or Eighth Sphere.

Laftly, Fig. V1. is the Heaven of Petrus Alliacenfis, the College of Conim-
bra, ﬁrrfnﬂgﬁs, (and fometime) of Clavius; and alfo Fobannes Warnerus,
Leopoldus de Aufirid, Fobannes Antonius Maginus ; and laftly, of Clavius.

In all Eleven Heavens containing,
T A Primum Mcbile, or, as others fay, an Empyreun.
V A Sphere of Libration in Latitude.
W A Sphere of Libration in Longitade. -
A  The Sphereof the fixed Stars, and thofe of the Planets.

Thus you fee how many various Opinions have from time to time
been imbraced concerning the Fabric and Formation of the vifible Uni-
verfe; all of which are now and have long been exploded ; and although
at firft advanced by Men of the greateft Learning, and of the deepeft Pe-
netration in natural Knowledge, it does not appear from any one of their
Opinions, that they had any the leaft Notion of infinite Space, but as it

were
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were confined the Divine Being to their limited Notions, as one may
fay in an Egg-fhell. If therefore what I {hall hereafter advance, extend o
far without the known Creation, that you can pofiibly conceive no Bounds
to the Works of infinite Wifdom and Power, I hope you will be in no
Danger of looking upon it as more ridiculous, or abfurd, than what fo
many of the wifeft Men of every Age have thought proper to attempt,
and have judged worthy of their Attention fo long before me, If any thin
lefs fo, I fhall think myfelf happy enough in having broke, or rather paf-
{ed the narrow Limits to which the Creation has for {o many Years
‘been confined, in hopes of tempting Men of greater Talents to look up
‘wards, and purfue fo noble a Subject as far as the human Underftanding
is capable of comprehending it.

To the Opinions above might be added many more, particularly that
of Fobannes Baptifta Turrianus, and Fracaftarius, who increafed the Nume
ber of Heavens to fourteen, wiz. {feven on each Side the Aplang,

But of this I have faid enough; in my next I fhall Proceed to Matter
.better grounded,

And am, &c,

D LETTER
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Concerning the Nature, Magnitude, and Muation of the Planetary Bodies
round the Sun, &c.

PR

H E younger Pliny, if I remember right, fomewhere fays, that

I there is, or ought to be, a wide Difference betwixt writing to a

Friend, and writing to the Publick : I have indeed pleafed my-
{elf with the one, but am far from thinking myfelf qualified for the other ;
I muft therefore rather intreat you, though erhaps you cannot poffibly
overlook all my Faults as an Author, to excu f-[:J them at leaft in the Friend,,
and by fuch kind of unlimited Indulgence, you will give me a much grea-
ter Chance to do the Subject fome Juftice, though Iown I defpair in this
firft Attempt, to reconcile every thing I advance to your more cool and
impartial Reafoning. But to the Bufinefs :

As I have no Ambition to have the Subftance of my Theory more ad-
mired by you than underftood, which is too often the Cafe in Works of
this Nature, I muft beg leave to repeat to you Part of a former Dif-
courfe, which will refrefh in your Ideas the principal Laws of the Syftem
of our Sun, and make you properly acquainted with fuch Things as are
neceflary to be known in the now-eftablithed Aftronomy of * Copernicus,,
&c. before I proceed toany new Matter.

' The

* Nicoravs Corernicus, ftiledby Bulialdus, Vir abfilute fubtilitatis, wasa Native
of Thorn in Polifp Pruffia, and Canon of the Church of Frawenburgh ; he was Scholar toDomi-
nicus Maria of Ferrara, to whom he was Afliftant in his aflronomical Obfervations at Bolsgne,,
and Protefior of the Mathematicks at Rome, in his noble Work, De Revolutionitus Orbium Coe-
Jeffium ; he fortunately revived, happily united, and formed into an Hypothefis of his own, the:
feveral Opinions of Philslaus, Heraclides Ponticus, and Ecphantus Pythagoreus, wiz. after
the Opinion of Philolans he made the Earth to move about the Sun, a5 the Center of its an-
nual Motion ; and according to Heraclides and Ecphantus, he likewife gave it a diurnal Ro-
tation round its own Axis : Which Syftem has withftood all Oppofition ; and as Ricciolus,
(though a Diflenter from it) oblerves, Per damna, per cades, ab ipfe fumit opes, animumgue:
ferro.
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The Sun, you are not to learn, is the reputed Center of our Planetary
Syflem, and may remember, that the Earth on which we live, and thefe
five following Erratic Stars, viz. SATURN, JuriTER, MARs, VENUS and
MEercury, have been demonftrated to move round him in the Order
and Manner following.

Saturn is found to complete one Revolution round the Sun in twenty-
nine Years, one hundred and feventy-four Days, fix Hours, and thirty-fix
Minutes; at the Diftance of about feven hundred and feventy-feven
Million of Miles. upiter performs a like Revolution in about eleven
Years, three hundred and feventeen Days, twelve Hours, and twenty
Minutes; diftant from the Sun about four hundred and twenty-four Mil-
lions of Miles. Mars compleats his Circuit in one Year, three hundred
and twenty-one Days, twenty-three Hours, and twenty-feven Minutes ;
and his mean Diftance is about one hundred and twenty-three Millions of
Miles.

Thefe three are called fuperior Planets, as being farther from the Sun
than the Earth, and circumferibing its Orbit.

The Earth circumambiates her Orbit in one {olar Year, vz, in three
hundred and fixty-five Days, five Hours, ﬁ:nrt}r-eight Minutes, and fifty-
feven Seconds ; at the mean Diftance of eighty-one Million of Miles.

The Radius of Penws's Orbit is about fifty-nine Millions of Miles ; and
that of Mercury nearly thirty-two Millions, dizto.

The Heliocentric Revolution of Venus, is made in two hundred and
twenty-four Days, fixteen Hours, forty-nine Minutes, and twenty-feven
Seconds ; and that of Mercury, in eighty-feven Days, twenty-three Hours,
fifteen Minutes, and fifty-four Seconds. Thefe two laft Planets are called
inferior Ones, as being circumfcribed by the Earth.

The Diameterof the Sun being demonftrated to be nearly feven hun-
dred and fixty-three thoufand Miles :

The proportional Magnitudes of all the above Planets will be found
nearly as follows, viz.

- The Diameter of the Globe,
Of Mercary - - 42407
Fenus - = 2,000
the Earth - - %970

= Tophud o M*DJ Miles.

Fupiter = 4 81,006
and Satwrn - - 61,000

D2 Thus
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Thus much Ihave thought proper to premife, and for your immediate-
Inlpeion, haveadded the following Schemes, that nothing may be want-
ing to give a general Idea of the Order of the celeftial Bodies in our own
Syftem, before Lattempt to lead you through the neighbouring Regions of.
the Stars to the more remote Traéts of Infinity,

B.Li AT, Byl Vi,

Is a true Delineation of the folar Syftem, with the Trajettories of three
of the principal Comets, whofe Periods.and Orbits have been accurately.
determined, and are reprefented in their true Proportion and Polfition to
one. another, and the LJJerer of the Planets round the Sun, marked with
their refpeétive Characters, viz. %, for Saturn, 1, Jupiter, &, Mars, @,
the Earth, ¢, Venus, and %, Mercury. The Scale being nearly five hun--
dred and eighteen Millions of Miles to an Inch,

B.L & DEwi Vb -

Is a true Projection of the Syftem.of the known Comets; in which are
reprefented nine of the chief Trajecories, from their Aphelii to their Pe-
ribeliz, all in juft Proportionand Pofition to the Qrbits of Szfurn and Su-
piter, which are alfo reprefented by the two concentric Circles, {fuppofed
to be drawn round the Sun as their Center.,

The Ellipfis, or Trajectory, marked A, fhews the Pofition and Path;
of the Comet which appeared in the Year 1684, whofe Period is fuppofed
to be about fifty Years, and has been obferved within the Region of the
Planets once.

That mark’d B, is the Way of the Comet of 1682 ;

The Period conjectured to be about feventy-five:
Years and a half, and has been obferved thrice.

C, Way of the Comet of 1337 ;

‘The Period about 100 Years, obferved once,
D, Thatofthe Comet of 1661 ;.

The Period about 129, Years, obferved twice.
E, Tra of the Comet of 1618 ;.

The Period about 160 Years, obferved once,
F,

Way of the Comet of 1677 ;

Tﬁe Period about 200 \Zem's, obferved once.
> Way of the Comet of 1744 ;

The Period about 300 Years, obferved once,
H, Way of the Comet of 1665 ;
The Period about 400 Years, obferved once. .

I,, Way of the Comet of 1680 ;
The Period about 575 Years, obferved thrice, . &

@
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The Scale of this Syftem is equal to one Third of the former.

Here I muft obferve to you, as a Thing 1 Judge may prove of great Con-
fequence with regard to the Syftem of Comets, which is as yet very im-
perfect : That I am ftrongly’ of Opinion, that the Comets in general,
through all their refpective Orbits, defcribe one common Area, that is to
fay, all their Orbits with regard to the Magnitude of their proper Planes,
are mathematically equal to one another; which, if it once could be proved,
and confirmed by Obfervation, the Theories of all the Comets that have
been juftly obferved, might eafily be perfected, and their Periods at once
determined, which now we can only guefs at, or may wait whole A ges for
more Certamty of. What leads me to believe, that this may prove to
be really the Cafe is this. :

I find by Calculation, that the Orbits of the two laft Comets, whole
Elements have been moft corrected by Sir Jfaac Newton and Dr. Hally, are
to one another, according to their Numbers, nearly as * 13 tof (7,
notwithftanding one of them is one of the moft erratick that ever came .
der our Obfervation ; and the other one of the moft neighbouring to the
Sun,

But it is well known to all Mathematicians, that the firft of thefe Co-
mets moved in fo eccentric a Trajectory, that the leaft Error in its almoft
incredible Proximity to the Sun” will produce a very fenfible Difference
in the Area of the Orbit: And accordingly, if we moderate the Pe-
rihelion Diftance of this Comet, by making it but rooo inftead of
t 612, which is bat increafing it a s Part of the great Ra-
dius of the Orbit, (which is an Error every Aftronomer will readily
grant is very eafily made) and we fhall find the Orbits of the faid two
Comets to be exaétly equal.

Further, I muft inform you, that the Comet of 1682, which the above
compared with, feems to have been fo accurately obferved, that it does
not appear to have altered its Perihelion Diftance half a 68th Part in one
intire Revolution. Now, if we can with any Show of Reafon, and a
Probability on our Side, bring the Areas of thefe two extream Comets,
as I may call them, to an Egquality, fure we may conclude, it is a Subject
highly worthy to be more confidered and enquired into,

PLATE

* 1316539,068282 Comet of 1680.

+t1708155,4644 Comet of 1682,
1The mﬁrtn Dr. Haily's Synapfis. 5
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PLATE VL

Is a true Reprefentation of the fatellite Syftems, prnfartiunable to one a-
nother, and to the Orb of the Sun’s Body, that a juft Idea of the Diftances
of thofe fecondary Planets, may be eafier had from their refpetive primary
Ones.

S reprefents the folar Body with its Atmofphere. Fig. 1.is the Syf-
tem of Saturn from the fame Scale. Fig. 2. that of Yupiter from
ditto. And Fig. 3. the Orbit of the Moon round the Earth, in the fame
Proportion.

But as you can have but a very imperfect Idea of the Magnitude of thefe
laft Circles, with regard to the Body of the Earth or Moon,

| ol P N W D 1
Is a true Projettion of their real Globes, at their proper Diftance from
each other, with their common Center of Gravity, and the Point and
Line of equal Sufpenfion betwixt them, wiz,
A, reprefents the Globe of the Earth.
B, that of the Moon.
C, Point, and CD, Line of equal Sufpenfion betwixt them.
E, Common Center of Gravity, which defcribes the Oréis Magnus.
E, F, and B, G, is the Orbit of the Moon.
Farther, that nothing may be wanting to give a true Notion of the
whole together,
PLEATE"® VIL
Is a proportional Drawing of all the primary and fecondary Planets to-
gether, diftinguifhed by their Characters, PI'DF-E[ to attend a Globe of
twelve Inches Diameter, fuch a one being fuppofed to reprefent the Sun,

il g ne gl g o

Is an exa& Scheme of the principal known Comets, in juft Proportion,
to the Globe of the Earth reprefented at A, with the Nuclus, and Part of
the Tail of the Comet of 1680, B, as it was obferved in its Affent from the
Sun, wiz. g a the Comet’s natural Atmofphere, = z 2, the Denfer Matter
winding itfelfinto theAxis of the Train x x, the inflam’d Atmofphere and
Tail dilated near the Sun. C, reprefents the Ball of the Comet of 1682,
D, that of 16635, E, that of 1742, and F, the Head of the Comet of
1744
?j&td again, that you may have fome Notion of the apparent Magnitudes

.of all thele Plancts and Comets, &e. as they appear at the Earth,
PLATE

-
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PLATE X,

Reprefents: the Sun and Moon in the Juft Proportion of their mean Dia-
meters, with two of the Comets A and B, and the five erratick Planets, as
they are obferved at the Earth, ina middle State of their Diftances from it.

ora more full and particular Defcription of all the Parts of the folar
Syftem, and of the home Elements of Aftronomy in general, I refer you
to myClavis Caelefiis,8cc. where every thing concerning the Planets, Comets,
and Stars ; and their real and apparent Motions, are at large reprefented,
explained, and accounted for, for the Benefit of fuch as have not made
the Mathematicks their regular Study.

Now, to convince you that the Planets are all in their own Nature no
other than dark opaque Bodies, refleing only the borrowed Light of
the Sun, I muft recommend to your Obfervation, this natural and fimple
Experiment, which almoft any Opportunity of feeing the Moon a little
before the Full, will put into your Power to make; but beft and eafieft
when the Sun isin any of the North Signs, 7. ¢, in Summer.

At fuch a time, the Sun being near étting, the Moon will appear in
the caftern Hemifphere ; and if there be any bright Clouds northward,
or fouthward near her, you will plainly perceive, that the Light of the
one is of the fame Nature with that of the other; I mean the Light of
the Moon;, and that of the Cloud. To me there never appeared any Dif-
ference at all ; and I am perfwaded, were you to make but two or three
Obfervations of this kind, which is from Nature itfelf, a fort of ocular
Demonftration, you cannot fail of being convinced, that the Moon’s
Light, fuch as it is, without Heat, can poflibly proceed from no other
Caufe than that which illumines the Cloud: For if the Clouds, whofe
Compofition we know to be but a thin light Fluid, fermed of condenfed
Vapours only, is capable of remitting fo great a Luftre, how much more
may we not allow the Moon, which, Length of Time, and many other
Circumftances, have long confirmed to be a durable and (olid Body.

The Increafe of her Luftre, indeed, during the Abfence of the Sun
from us, to a lefs penetrating Genius than your’s, may poffibly afford
fome trifling  Ground of Obje@ion to the above Conclufions, as being
drawn from the Phaznomena of Day-light only ; by reafon in the Night,
we have no Clouds in equal Circumftances to compare with her.

But this I need not tell you, is all owing to her being feen through a
darker Medium, and not “to any real Increafe of natural Light emitted
from the Sun. As a Proof of which, were it neceflary, you need only,
fhut out the Rays of the Atmofphere, by the Help of a fufficiently

long
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long Tube; and the Moon, or any other celeftial Body, will appesr
through it, as brightin the Day-time as in the Night.

"Thus all light Bodies of inferior Luftre, whether thining by their own
patural Radiences, or by a borrowed. Reflection, partake of the fame Ad-
vantage, when removed from the. more potent Influence of a fuperior one ;
and hence itis, that the * Aura /Etherea {hines out moft manifeft, when
the Body of the Sun himfelf is hid, the Stars, and the F7a Laffea moft
lively and numerous in the Abfence of the Moon, and thofe Exhalations,
or Meteors, vulgarly called Falling-flars, become only vifible (like
Glow-worms) in the Night.

Here it may not be improper to tell you, that the Clouds are to us in
effect no other than as fo many Moons, whereby we have our artificial
‘Day prolonged to us feveral Hours after the Sun is fet, and likewife pro-
duced as . much fooner before he rifes ; and were they to afcend by ftill
ftronger . Power of Exhalation to an Elevation, all round the Atmofphere,
{o as:to form a Sphere equal to four Times the Globe of the Earth, there
~would then be no fuch Thing as real no@urnal Dacknefs to any Part of
‘the World. -

The lunar Light then we may very juftly conclude, proceeds originally
from the Sun: And notwithftanding” many more Arguments might be
drawn from the Demonftration of her Phafes, Eclipfes, &¢. to prove it,
yet none of them need here be added, to what has been already faid, to
convince you of the Truth of it. This being granted, let us now confider
what Effect this, or a like Quantity of borrowed Light, would have,
when removed toa much greater Diftance,

I may, Ithink, fuppofe, that you know fo much of Opticks as to un=-
derftand, that all vifible Objects apparently decreafe in Ma nitude, as their
Diftance from the Eye increafes. Confequently, that, if the Moon’s Orbit
was placed as far again from the Earth as it really is, her Globe,or ratherDi/k,
would then feem to be but half as big us to us fhe now appears to be, and
of courfe ftill farther, were fhe placed at ten times the Diftance fhe is
known.to revolve at, her apparent Diameter would be reduced to a tenth
Part only of what it now appears to be.in her prefent Orbit, that is, one
haundred Times le(s in-vifible Magnitude than her neighbouring Difk is
found to be where, it now is feen. And fuch, but fomething lefs, the two
‘Planets Fenus and Fupiter, which are frequently, in their Turns, our
Morning and Evening Stars, appear to be through a common Telefcope.

Now
* An Heligs, or golden: Light, alwag;:tlcnding the Sun, and fuppofed -to fpread, itfelf ajl

round his Budy in the Direétion of his Equator, was very vifible during the total Darknefs of
Ahe Eclipfe of 1715, and may be always feen about the Autumnal Equinox.
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Now thefe two Planets, together with the other three, which we find
moving in regular Orbits round the Sun, are all found {ubject to the fame
* Changes of Pbenomena, in their various Afpects with the Sun ; and who
can doubt but that they are all of the fame or like Nature ? But you’ll fay,
perhaps, how are we fure that Penus and Supiter have no native Light of
their own, fince many of the ancient Philofophers, and in particular
Anaximander, allowed even the Moon to have fome ; and befides, in Phi-
lofophy, as well as in Logick, I think you hold there is no proving a Ne-
gative, at leaft at fuch a Diftance.

To make you conceive the Impoffibility of fuch a Light, and next to a
Demonftration, convince you of the Unnaturalnefs of fuch a Suppofition,
I muft put you in mind, that fome time ago, when I was latt in the Coun-
try with you, T think it was about the latter End of Autumn, near the
Winfter Solftice, as we were walking one Evening, T bid you take no-
tice of the Moon, which was then near fetting, and about two Days old.
You may remember, her whole Globe appeared to us very conf picuonfly
within a manifeft Circle. Youimmediately told me, that that kind of Phe-
nomenon the Country People called a Stor#, or the old Moon in the new
one’s Arms. This I then endeavoured to explain to you, and I think
made you fenfible it was intirely an Effect of the Earth’s, and an Appear-
ance always to be expe€ted at that Time of the Year. The Earth being
then in the State of a Full-Moon to that Part of the lunar Orbit, and near
her Perihelion, at which time, the Earth fends back a Reflection to the
T Moon twenty-five times more potent than that of the Moon to us.

Now the Planet Venus, from undeniable Principles of Geometry, is
allowed to be nearly fuch another Globe as the Earthis; and fince the
Earth, asI have juft now related, isfound to refle@® much more Light to
the Moon, by reafon of her fuperior Magnitude, than the Moon can pofiibly
reverberate to Earth again; and fince alfo ’tis plain, the Earth has no
Light of its own, why then fhould we imagine ¥enus to be endowed with a
Luftre, which we can prove to be no more than a fimilar Body, and go-
verned by the fame Laws.as the Earth is?

Anaximander’s Miftake, in fuppofing the Moon in fome fmall Degree
a radiant Body of itfelf, lay, in not confidering, that the faint Illumination
here defcribed, and vifible all over her Globe, foon after almoft every
Conjunction with the Sun ; and probably in Eclipfes, alfo proceeded from
the Earth ; but the thing I think is too evident to expect any fort of Con-

E tradiction,

f2 % Venus and Mercury in every Heliocentrick Revolution, perform all the Changes of our
Moon in a like Gradation and Defetion of Light, both horned and gibos'd.
 F Their Diameters being nearly as 1 to 3,
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tradiction, therefore 1 hope you will admit it as a Truth, and confequently
take it for granted, that the planetary Bodies in general, are meer terref-
trial, if not terraqueous Bodies, fuch as this we live vpon; which is
the Thing I have chiefly in this Letter attempted to demonftrate, or
have rather explained ; and now I hope, for the future, you will reccive
the Idea of a Plurality of Worlds more favourably, and look upon aftro-
nomical Conjectures in a lefs ridiculous Light than you ufed to do, efpe-
cially fince you muft allow, they give our unlimited Imaginations a like all
endlefs Field of Contemplation, not only full of the wonderful Works of
Nature, but alfo of a vifible Providence.

I think I cannot conclude this Letter to you more properly, than with
the following fine Lines of Mr. Addifon’s from the Speétator, Vol, VL.
No. 465. which I hope you are not {o polite as to look upon as an un-
fathionable Quotation,

The f{pacious Firmament on High,
With all the blue ethereal Sky,

And fpangl’d Heav’ns, a fhining Frame,
Their great Original proclaim :

Th’ unwearied Sun, from Day to Day,
Does his Creator’s Pow’'r difplay,

And publifhes to ev’ry Land

The Work of an Almighty Hand.

Soon as the Ev’'ning Shades prevail,
The Moon takes up the wond'rous Tale,
And nightly to the lift’'ning Earth,
Repeats the Story of her Birth :

Whilft all the Stars that round her burn,,
And all the Planets in their Turn,
Confirm the Tidings as they roll,

And fpread the Truth from Pole to Pole.
What though, in folemn Silence, all
Move round the Dark terreftrial Ball #
What tho’ nor real Voice nor Sound
Amid their radiant Orbs be found ?

In Reafon’s Ear, they all rejoice,

And utter forth a glorious Voice,

For ever finging, as they fhine,

“ The Ham% that made us is divine,”

And am, &c..
LETTER
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Of the Nature of the beavenly Bodies continued, with the Opinions of the
Antients concerning the Sun and Stars.

L i

OU tell me you begin to be a tolerable good Copernican, and
i would now be glad to have my Opinion further upon the Nature

of the Sun and Stars, with regard to the Suggeftion of their being
like Bodies of Fire. This you fay will go a great Way towards confirm-
ing you in the Notion you have begun to embrace of a Plurality of Sy-
ftems, and a much greater Multiplicity of Worlds than our little folar Sy-
ftem can admit of. Befides, (hewing in a very evident Light, that the
Authorities cited in my firft Letter are founded upon the cleareft Reafon.
Anaxagoras, you fay, believed the Sun to be a Lump of red-hot Iron ;
Euripides thought it a Clod of Gold ; and others ftill more ridiculoufly
have imagined it tobe a dark Body, void of all Heat, That the Sun is
avaft Body of blazing Matter, notwithftanding the various Opinions of
thofe primitive Sages, will, I think, hardly admit of a Queftion : Since the
known Warmth of his prolifick Beams, and the vifible Effect of the Burn-
ing-glafs, puts it quite out of the Power of our prefent Set of Senfes, at
leaft to argue againft it; and how reafonably we may imagine the Stars to
be all of the fame or like Nature, will fufficiently appear from thefe fol-
lowing Confiderations : Firft, itis well known to all Mathematicians, that
any vifible Object of any determined Magnitude may be reduced to the
Appearance of * a phyfical Point, by removing the Eye of the Obferver to
a proper or proportionable Diftance from it, within the finite View : And
that the apparent Diameter of every luminous celeftial Body, will always
be diminifhed reciprocally, in Proportion to the Diftance from the Eye,
till they become altogether imperceptible.
E 2 Thus

* What is here meant by a phyfical Point, is a Point vifible to the naked Eye, which hu-

man Art cannot divide; and fo far it partakes of the Property of a mathematical one, which is
only to be conceived, and not feen.
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Thus the Difk of the Sun, which appears to us at Earth under an Angle .
of about half a Degree, iffeen from the Planet Saturn, would appear not
much bigger than the Planet Venus or fupiter, in their moft neighbouring -
Vicinity docs to us 5 and, confequently toan Eye placed in the Aphelion
Point of the Orbit of the great Comet of 1680, his apparent Diameter
would be fo reduced as to feem but little bigger than the largeft of the
Stars ; and by the fame Analogy, or Way of Reafoning, admitting Space
and Diftance infinite, which 1 humbly apprehend is not to be difputed,
were all the Matter in the Univerfe united, aud conglobed in one Mafs,
with refpect to ocular Senfation, it might be diminifhed fo near to a ma-
thematical Punctum, as to be almoft adequate to our Ideas of Nothing.

This to any tolerable Optician, muft be an evident ConviGion of the
Truth of the modern Aftronomy, which now univerfally allow all thofe-
radiant Bodies theé Stars to be of the fame Nature with the Sun; and that
as certainly they are no other than vaft Globes of blazing Matter, allun-
doubtedly fhining by their own native Light,

Butas you have often objected to what has been faid of the Diftance of
the Stars In general, and may pofiibly from a Suppofition, that they are, or
may be, much nearer to us, infer, that their Light, like that of the Planets,
may be alfo borrowed from the Sun, or from fome other radiant Body,
which, from the Nature of the Suppofition, muft of Confequence be in-
vifible to us, I judge it will not be amifs to throw a few. demonftrative Ar-
guments in your %‘Va}', in order to lead you a little out of the Path of
an carly Prejudice, and draw you as it were by Degrees through the Dawn.
of altronomical Reafoning, out of your original Error, and refcue your
Imagination from the falfe Notions imbibed from Phznomena only in
your younger Years. This I guefs cannot fail of reconciling you to this
more  rational Way of Thinking, and make you acquainted with.
‘Truths of much Confequence, which perhaps you have yet been an intire
Stranger to. The grand Deceptio Vifus, which I muft firlt endeavour to
remove, and which as a fort of Paradox in Nature, has, as I may fay, im--
prifoned the Underftanding of many fuperficial Reafoners, and in general.
all incurious Men, _is this.

Molft People are too apt to think originally, that as the Heavens appear-
to be a vaft concave Hemifphere, that the Stars muft of courfe, as of
Confequence, be fixed there, like fo many radiant Studs of Fire, of various.
Magnitudes; and take it for granted, chiefly defigned for no other.
Purpofe than to deck and adorn the Canopy of our Night. This was long
ago the Opinion of Thales the Milefian, and wants not the Authority of

many.
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many of the Antients to back it. Others, in particular * Ptolomy of Pe-
lufium. in dfrica, who from his Experience in this Science, is called by
fome the Prince of Aftronomers, believed them to be Loop-holes in the
vaft {olid celeftial Firmament, emitting the Light of the Cryftalline Hea-
ven through it to-all within it.. The famous Disgenes, Cotemporary
with Plate, conceived them to be of the Nature of Pumice-{tones, and in-
clined to an Opinion, that they were the Spiracula, or Breathing-holes of
Heaven. Anaxagoras thought them Stones fnatched up from the Earth
by the Rapidity of its Motion, and fet on Fire in the upper Regions
above the Moon,

But how ridiculous and abfurd all thefe Opinions and Conje&ures really
are, will eafily appear, if we but once confider the Nature of an un-
bounded /Ether, and the amazing Property of infinite Space.,

This,. with what has been faid before, will not a little aflift your Ima-
gination towards conceiving the Reafonablenefs of the Notion modern
Aftronomers are.now confirmed in, of their being abfolutely fo many
burning Balls, and which was no doubt, many Years ago, the Opinion
of Manilius, as is evident from thefe Lines in his Poem of the Sphere,

For how can we the rifing Stars conceive

A cafual Produétion ; or believe

Of the chang’d Heav'ns the oft renafcent State
Sol’s 1 frequent Births, and his quotidian Fate.

SHERBURNE,
And again. in the fame Poem:
The fiery Stars, and Fther that creates
Infinite Orbs, and others diffipates.
Zoroafler,

* Piolomy fuppofed two Heavens above that of the fixed Stars, which he called the eighth ;
vi%, a ninth, the Cryftalline, and a tenth the Primum Mabile. See Letter the fecond,

The facred Sun, above the Waters rais’d,
Thro’ Heav’ns eternal, brazen Portals blaz’d ;
And wide o’er Earth diffus’d his chearing Ray,

To Gods and Men to give the golden Day.
HomEeRr.

+ Xemephanes believed the Stars to be no other than Clods fet on Fire, quenched in the Day-
time, and rekindled in the Night,
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Zoroafler, the firft of all Philofophers we read of who ftudied the Stars,
is reported to have believed them of a fiery Nature. Empedocles judged
them to be Fire ®thereal, ftruck forth inits Secretion, and blazing in the
upper Regions, Plato thought them Fire, with the Mixture of other Ele-
mentsas Cements, Heraclides Worlds by themfelves, of Earth, Air, and
Fire ; and Ariffotle, fimple Bodies of the Subftance of Heaven, but more
condenfed.

But that I may not take up too much of your Time with Opinions
that has been imbibed in the Infancy of Aftronomy, and has long ago
been expleded, I fhall attempt but one Thing more to confirm your Sen-
timents in this new Doétrine, '

Firft, that the Stars are all at a Diftance, notto be determined by the
utmoft Perfection of human Art, is manifeft from their having very little,
or no fenfible Parallax ; and confequently, thatany one ofthem is abfolutely
bigger or lefs than another, from the fimple Laws of Opticks, cannot
poffibly come under our Obfervation to be afcertained ; but that they all of
them may be nearly of the fame Size or Solidity, is as impofiible, with any
Shew of Reafon to deny, fince it is a known Principle in Geometry, that all
vifible Objects naturally diminifh, as has been faid before, or are magnified
in a certain Proportion to their Diftance from the Eye ; and hence we may
conclude, and not without Reafon in its ftrongeft Light to fupport us,
that the {malleft Stars, to the very leaft Denomination, are only removed
refpectively more diftant from the Obferver’s Station ; and that at leaft this
we may be certain of, that they are all together undoubtedly an Infinity
of like Bodies, diftributed cither promifcuouily, or in fome regular Or-
der throughout the mundane Space: And, as Marino fays,

Refplendent Sparks of the firft Fire !
In which the Beauty we admire,

And Light of thofe eternal Rays,
The uncreated Mind difplays,

It remains now I think to thew, and endeavour to prove, that the Stars
are not only light Bodies of the Nature of the Sun, but that they are really
fo many Suns, all performing like Offices of Heat and Gravity, in a re-
gular Order, throughout the vifible Creation, in oppolition to an Opinion

you

* Mr, Bradley, Afronomer-Royal, has, in 2 great mealure, proved that the Aberration
of theSiars hitherto miltaken for a Parallax, may arife from, and indeed feems to be no other
than the progreffive Motion of Light, and Change of Place to the Eye, arifing from the
Earth’s annual Motion and Direétion. :
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you have formerly hinted at, of their being in another Senfe of a fecon-
dary Nature, :

All Objeéts within the fenfible Sphere-of the Sun’s Attra@ion, or Ac-
tivity, are in fome meafure magnified by a good Telefcope: But the
Stars are all placed fo far without it, that the beft Glaffies has no other
Effect upon them than making them appear more vivid or lively, but all
inate opaque Bodies, reflecting only a borrowed Light from f{ome primary
one, contrary to this Property, areall obferved to lofe their Light, in the
fame Proportion, as they are magnified, and through all Glafles become
more dull than otherwife they appear to the naked Eye: And hence we
may infer, without any further Evidence, that the Stars are all light Bo=
dies endowed with native Luftre ; and that Bodies, like the known Pla-
nets, from the fame Reafoning, it is as clear they cannot be, becaufe their
Diftance, though uncertain as to the Truth of the whole, yet fuch a
Part of it as cannot be denied, would render them all in fuch ‘a Cafe in-
vifible.

A Proof of this will plainly prefent itfelf, if we confider the Courfe of
the known Comets, who all of them, without Exception, become im-
perceptible, and intirely difappear ; though moft of them much bigger
than the Earth, orany of the lefler Planets, long before they arrive at
their refpective Aphelions.

But we are under a kind of Neceffity to believe them either Suns or
Planets, that is either dark or light Bodies; and fince 1 have fhewn the
Improbability ; nay, I may venture to fay, the Impoffibility of their be-
ing the ficft, it is natural fare to conclude, that they muft be of the laft
Sort ; and I am perfuaded, if you but once confider how ridiculous it is to
imagine {o vaft a Number of Bodies, all rolling round a Number of invi-
fible Suns, which muft otherwife be the Cafe, fince they are feen on all
Sides of ours, and cannot poffibly be enlightened by him, or any, how ali
of them, by any one elfe, you cannot pofiibly have any fort of Difficulty
in this Determination : But that no Arguments may be wanting to enforce
your Belief of what is here concluded, it will not be amifs to put you in
Mind of an optical Experiment or two, which cannot fail of convincing
you of the vaft Probability of what is here afferted of them ; and next toa
moral Certainty, demonitrate the Truth of what fomany of the beft Aftro-
nomers have advanced, as before namely, that the Stars are all, or moft
of them, Suns like ours,

Place any concave Lenfe before your Eye, and you will find all vifible
Objects will appear through it, as removed to a much greater Diftance
than they really arc at, and reciprocally as much diminithed. New, if

: you
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you look upon one of thefe Glafles of a proper Concavity, oppofed to
the Sun or Moon, you will refpectively have the Appearance of a real Star
or Planet, the firft exhibited by the Body of the Sun, the other by the
Moon, and either more or lefs diminifhed in Proportion to the Surface of
the Sphere the Glafs is ground to.

For Example, a double Concave, or Glafs of a negative Focus, ground to
a Sphere of about three Inches Diameter, will if oppofed to the Sun's Difk
ata proper Diftance from the Eye, help you to a very good Idea how the
Sun appears to the Planet Jfupiter ; and if a proper Regard be had to the
Diftance of the Planet Safurn, a lLenfe ftill more concave may be formed
to give a juft Idea of the Sun’s Appearance to Saturn. Again, one much
more concave than the former, proportioned to the Orbit of Mars, will
naturally exhibit the folar Body, as feen from that Planet,

To the Planet Venus and Mercury, the Sun appearing much larger than
to us atthe Earth, to have any tolerable Notion of his varied Phenomena
to them, it will be neceffary to procure Glafles of a fuitable Convexity,
ground to reciprocal Concaves, which may eafily be done to any Focus,
fo as to thew how the Sun, naturally appears to the Inhabitants of thofe
two Planets.

The various Appearances of the Planets themfelves to us at the Earth,
may alfo well enough be had, if through Glafles analagous to their re-
ipective Diftance and Magnitude, we look at the Moon, particularly all
the Phafes of Venus, and even of Mercury, and the Gibofity of Mars,
&¢e. may be jultly and beautifully reprefented at different Ages of the
Moon, as thofe Planets appear through the largeft and beft Telefcopes.

This Way you may convince even your Friend * * *, who you tell me
has reafoned all his Senfes ufelefs, and yet continues fo great an Atheift in
Aftronomy, as not to believe the World turns round upon its Axis, though
he gives no better Reafon for it than thatof his not being giddy.

After all thefe Arguments, I hope no new Difficulties will arife to re-
tard your Belief, or deprive the Stars of their folar Nature, fo juftly due
to them : This Point gained, the next Thing to be confidered is, whether
all thofe glorious Bodies, the far greater Part of whom being invifible to
the naked Eye, were made purely and purpofely for the fole Ufe of this
diminitive World, our little trifling Earth.

~—Men, conceited Lords of all,

Walk proudly o’er this pendent Ball,

Fond of their little Spot ECIGW,

Nor greater Beings care to know,

But think thofe Worlds, which deck the Skies,

Were only form'd to pleafe their Eyes, Duck,

The
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The very Suppofition not only implies a profound Ignorance of the Di.
vine Attributes, but is as impious, and full of Vanity, as it is erroneous
and abfurd, and even a Blindnefs fufficient of itfelf, were there no other
Caufe for it, to introduce Idolatry in the Minds of Mortals, by finking
the divine Nature fo near to the human.

It being granted that the Stars are all of the fame Kind, I think it may
be agreed, that what we evince of any one may be allowed to be true of
any other, and confequently of all the reft. This Poflulata gained, I
fhall next proceed to enquire what the real Ufe and Defign of fo many ra-
diant Bodies are, or may be made for.

The Sunwe have juftly reduced to the State of a Star, why then in Rea-
fon fhould he have hisattendant Planets round him, more than any of the
reft, his undoubted Equals? No Shadow even of a Reafon can be given
for fuch an Abfurdity.

May we not with the greateft Confidence imagine, that Nature as juitly
abhorsa Facuum in Place, as much as Virtue does in Time? Surely yes:
And by fuppoling the Infinity of Stars, all centers to as many Syftems of
innumerable Worlds, all alike unknown to us; how naturally do we
open to ourfelves a vaft Field of Probation, and an endlefs Scene of Hope
to ground our Expectation of an ever-future Happinefs upon, fuitable to
the native Dignity of the awful Mind, which made and comprehends
it ; and whofe Works are all as the Bufinefs of an Eternity ?

If the Stars were ordained merely for the Ufe of us, why fo much Ex-
travagance and Oftentation in their Number, Nature, and Make? For a
much lefs Quantity, and fmaller Bodies, placed-nearer to us, would every
Way anfwer the vain End we put them to; and befides, in all Things
elfe, Nature is moft frugal, and takes the neareft Way, through all her
Works, to operate and effect the Will of God. It fcarce can be reckoned
more irrational, to fuppofe Animals with Eyes, deflined to live in eternal
Darknels, or without Eyes to live in perpetual Day, than to imagine
Space illuminated, where there is nothing to be acted upon, or brought
to Light ; therefore we may jultly fuppofe, that fo many radiant Bodies
were not created barely to enlighten an infinite Void, but to make their
much more numerous Attendants vifible ; and inftead of difcovering a
vaft unbounded defolate Negation of Beings, difplay an infinite fhape-
lefs Univerfe, crowded with Myriads of glorious Worlds, all varioufly
revolving round them ; and which form an Atom, to an indefinite Creation,
with an inconceivable Variety of Beings and States, animate and fill the
endlefs Orb of Immenfity.

F That
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That the fidereal Planets are not vifible to us, can be no Objeftion to
their actual ' Exiltence, and being there, is plain from this; it is well
known, that the Stars themf{zlves, which are their Centeral, and only ra-
diant Bodies, are little more to us at the Earth, than mathematical Points.
How ridiculous then is it to expe, that any of their fmall opaque At-
tendance, thould ever be perceived fo far as the Earth by us ; and befides, to
fhow the Impofiibility of fuch a Difcovery, we need only confider, what is,
and what is not to be expected, or known in our own home Syftem. All the
Planets in this our fenfible Region, every Aftronomer knows, is far
from being vifible to one another, in every individual Sphere ; for to an
Eye at the Ovb of Safurn, this Earth we live upon, which requires Years
to circumicribe, and Ages to be made acquainted with, and is far from
being yet all known, cannot poffibly from the above Planet be feen:
And further, fince Saturn and ‘fupiter, two of the moft material and con-
fiderable Globes we know of, except the Sun himfelf, are Bodies appa-
rently of the fame kind, and are obferved to have each a Namber of leffer
Planets moving round them; why may we not expect with equal Cer-
tainty and Propriety, thatall other Bodies, under the fame Circumftances,
are in like manner attended ; that is, feeing the Sun is found to be the
Center of a Syftem of Bodies, all varioufly volving round him ? where lies
the Improbability of his fellow Luminaries, the Stars, being furrounded in
like fort, with more or lefs of fuch Attendance. :

I thall offer but one Thing more to your Confideration in this Affair,
and which I'am in great Hopes will be fufficient to make you think thefe
natural Suggeftions a good deal more than probable, and that is this:

The modern Aftronomers having, ina great meafure, proved that the
Stars are, in all refpecis, valt Globes of Fire like our Sun. = Let us fuppofe
a new-created Mind, or thinking Being, in a profound State of Ignorance,
with regard to the Nature of all external Objeéts, but fully endowed with:
every human Senfe and Force of Reafon, fufpended in ither, exaétly in
the midway, betwixt* Syrius and the Sun ; in which Cafe, both of thefe
Luminaries would equally appear much about the Brightnefs of the largeft
of our Planets. Now fhould fuch a Being, determined either by Ac~
cident or Choice, arriveat this our Syftem of the Sun, and feeing all
the planetary Bodies moving round him, I would afk you what you think
he would imagine to be round Syrius? Your Anfwer, I think I may ven-
ture to fay, would not be notbing ; and methinks I already hear you fay,
Why Planets fuch as ours. :

* A Star of thefirft Magnitude in the greater Dag, and the moft neighbouring to our Sun. %
PLATE
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Is defigned as a geometrical Scale to all the primary Parts of the vifible
Creation, with regard to the Diltance of Orbits compared with the Globe
of the Sun ; by which at once may be conceived, and juftly meafured in
the Mind, not only the mean Diftance of the Planets with regard to one
another, but alfo that of the Comets, and even the comparative Diftances
of the neareft of the Stars, which will, I guefs, greatly help you to form
an Idea of the vaft Extent of Space neceffary to comprehend the whole
Creation.

Fig. 1. Isa Radios of the Orbit of Mercury, in true Proportion to the
Body of the Sun reprefented at S, {hewing at the fame time a fmall Por-
tion of the opaque Planet’s Orbit, and the real Length of its Shadow at P.

 Fig. 2. Isa Radius of the whole Syftem of the Planets as far as the
Orbit of Saturn in Proportion to a compleat Orbit of Mercury, much lefs
than the former ; the former ferving as a better known Scale to confider
the amazing Diftances of the more remote Planets by.

Laitly, Fig. 3. Is a Reprefentation of the leaft poflible Diftance of
Syrius and the Sun, proportionable to the Magnitude of the Sphere of our
Comets, &e.reprefented at S, whereby it evidently appears, that asall the
Planets of Syrius muft be included within the {mall Sphere reprefented in
the Center P, none of them could pofiibly be feen at the Sun, notonly by
reafon of the Smallnefs of the Angle of Suftenfion, or Elongation, but al-
{o as being loft in the fuperior Light of Syrsus himfelf, in {o minute an
Orb of Vicinity.

Confequently (as you muft perceive) no Arguments can poflibly be
drawn to deny the Exiftence of fuch Bodies, with any Shew of Reafon,
from their not having been feen by us.

Here I muft obferve to you, that you cannot confider this Scale of Orbits
too much before you look upon Plate XVII,

To conclude, it evidently feems to be the End and Defign of Provi-
dence, by this vifible Variety of Beings, to lift the Minds of Men above
this narrow Earth, in Search of that powerful Being upon which we are
all fo much dependant ; and the Creator, no doubt, in this vaft Difplay of
his Wifdom and Power, defigned the amazing Whole, as the adequate
Object of every Part, and as {fuch equally open on all Sides, to the pene-
trating Progrefs of human Minds, and through the moft extenfive
Faculty of Senfe, the Sight, to draw our Reafon and Underftanding by

Degrees, from finite Objeés into Infinity ; and as the laft Refult of ce-

leftial Contemplations place within our Reach, a certain Evidence of a
future State, and the manifeft Manfionsof Rewards and Punifbments, fuited
no doubt moft equitably to all Degrees of Virtue, and to every Vice,

B2 When
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““ When I confider (fays Mr..4ddifon, fpeaking as having taken particular
notice of a fine Evening) that infinite Hoft of Stars, or to fpeak more
philofophically of Suns, which were then fhining upon me, with thofe
innumerable Sets of Planets or Worlds, which were then moving round
their refpective Suns; when I ftill enlarge the Idea, and fuppofed ano-

(14

114

€

111

‘¢ ther Heaven of Suns and Worlds rifing ftill above this which we dif-"

‘“ covered; and thefe ftill enlightened by a fuperior Firmament of Lu-
“ minaries, which are planted at fo great a Diftance, that they may ap-

pear to the Inhabitants of the former as the Stars do to us; in fhort,
“ whillt T purfued this Thought, I could not but refle@® on that little
““ infignificant Figure which I myfelf bore amongft the Immenfity of
““ God’s Works :” This Refletion, T judge, as you are an Admirer of the
Author, you will not look upon as impertinent in this Place, efpecially as
it muft enforce what I have endeavoured to fhew you, namely, the Rea-
fonablenefs of a Plurality of fidereal Syftems, and their Multiplicity of
Worlds ; which, if you are yet in Doubt of, I hope you will at leaft for-
give fo well defigned an Attempt with your ufual Candour,

T'am now prepared to proceed in the chief Defign of this Undertaking,
which is to folve the Phanomena of the #7a Laffea ; and propofe in my
next to anfwer more fully your farther Requeft.

L 14

I am, &c.

LETTER
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Of the Order, Diftance, and Multiplicity of the Stars, the Via La&ea, and
Extent of the vifible Creation.

S Jo Ry

that three of the fineft Sights in Nature, are a rifing Sun at Sea,

a verdant Landskip with a Rainbow, and a clear Star-light
Evening : All of which I have myfelf often obferved with vaft Delight
and Pleafure. The firft I have frequently beheld, and always with an
agreeable Surprize ; the fecond I have as often taken notice of, with no
fmall Degree of Admiration ; but the laft I fhall never look up to with-
out an Aftonithment, even mixed with a kind of Rapture. The Night
you laft left us, this admirable Scene was in its full Beauty ; and, as Mi/ton
fays,

W E are told, and, if I remember right, it is alfo your Opinion,

Silence was pleas’d : now glow’d the Firmament
With living Saphirs; Hefperus that led
The ftarry Hoft rode brighteft,

I found it was impofiible to look long upon this ftupendious Scene, fo
full of amazing Objects, and particularly the Via Laéfea, which (the
Moon being abfent) was then in great Perfection, without being put in
Mind of my Tafk. Thisfurprizing Zone of Light being the chief Object
I have undertaken to treat of and demonftrate.

This amazing Phenomenon which have been the Occafion of fo many
Fables, idle Romances, and ridiculous Opinions amongft the Antients,
ftill continues to be unaccounted for, and even in an Age vain enough to
boaft Aftronomy in its utmoft Perfection.

What will you fay, if I tell you, itismy Belief we are fo far from the
real Summit of the Science, that we {carce yet know the Rudiments of what
may be expected from it. This luminous Circle has often engrofled my

Thoughts, and of late has taken up all my idle Hours ; and Iam now in
great
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great Hopes 1 have notonly at laft found out the real Caufe of it, but alfe
by the fame Hypothefis, which folves this Appearance, fhall be able to de-
monftrate a much more rational Theory of the Creation than hitherto has
been any where advanced, and at the fame Time give you an intire new
Ideaof the Univerfe, or infinite Syftem of Things. This moft furprizing
Zone of Light, which have employed fucceffively for many Ages- paft,
the wifeft Heads amongft the Antients, to no other Purpofe than barely
to defcribe it; we find to be a perfe@ Circle, and nearly bifecting the ce-
leftial Sphere, but very irregular in Breadth and Brightnefs, and in many
Places divided into double Streams.

* The principal Part of it runs through the Eagl, the Swan, Caflispea,
Perfeus, and Auriga, and continues its Courfe by the Head of Monaceres,
along by the greater Dog through the Ship, and underneath the Cenfaur's
Feet, till having pafled the Alter, the Scorpion’s Tail, and the Bow of
Aguarius, it ends at laft where it begun.

PLATE: XII and XIH,

Reprefents the two Hemifpheres, where its true Tract is diftinguithed
amongft the principal Stars, and may eafily be conceived by them to cir-.
cumferibe and bifeét the whole Heavens.

This is that Pheenomena 1 am about to explain and account for ; but
before I proceed farther, I judge it will be no improper Precognita, to give
you the Thoughts of the Antients uponit; the Relation perhaps may re-
quire fome Patience; but I guefs, that after reading fuch wild and extra-
vagant Notions concerning it, you will naturally judge more favourably of
the Conjectures of the Moderns upon it, and particularly of what is con-
cluded’ in the fucceeding Pages.

Thesphraflus

# Carried toward the oppofed Bears,
Its Courfe clofe by the Artick Circle fteers, '
And by inverted Caffigpea tends ;

‘Thence by the Swan obliquely it defcends

The Summer Tropick, and Fove's Bird divides ;

Ther crofs the Equator, and the Zodiack glides

*Twixt Scarpio’s burning Tail, and the left Part

OF Sagitarius, near the fiery Dart ;

“Then by the other Centaur's Legs and Feet,

Winding remounts the Skies (again to meet)

By Arges’ Tophil, and Heav'ns middle Sphere,

Paffing the Tawins, U o’ertake the Charioteer ;

Thence Caffispea fecking thee does run,

{¥re Perfens Head, and Ends where it begun,
SHER. ManIL1Us,
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Theophraflus * was of Opinion, that the Hemifpheres, which, by many
of the Antients were imagined to be {olid, was joined together here ; and
that this was the foldering of the two Parts into one. + Dioporus
thought it celeftial Fire, of a denfe and compaét Nature, feen through the
Clifts or Cracks of the parting Hemifphere : But as Mani/ius fays,

Aftonithment muft fure their Senfes reach,
T'o fee the World’s wide Wound, and Heav’'n’s eternal Breach.

Oexoripes | believed it the ancient Way of the Sun, till frighted at the
bloody Banquet of Thyeflis. ** ErATosTHENEs fuppoled it Funmo's
Milk, fpilt whilft giving Suck to Hercules. 13 PLuT ARCH makes it the
Effeét of Phaeton'sconfufed Erratication ; but I think it is plain 44 Ovip

judged them to be Stars, and the ancient Etbnicks believed them to be

the blifsful Seats of valiant and heroic Souls.

Valiant Souls, freed from corporeal Gives,
Thither repair, and lead zthereal Lives,

MaANILIUS.

* Vacrobius, b, L. cap. 15. Bher
Or meets Heaven here ! and this white Cloud appears
The Cement of the clofe-wedg'd Hemilpheres !

+ The facred Caufes human Breafts enquire,
Whether the heavenly Segments there retire,
(The whole Mafs fhrinking, and the parting Fame
Thro' cleaving Chinks admits the ftranger Flame,

i Orfeems that old Opinion of more Sway,
That the Sun’s Horfes here once run aftray,
And a new Path mark’d in their ftraggling F Iighr,
Of fcorching Skies, and Stars adufted Light,

*#% Nor muft that gentle Rumour be fuppreft,
How Milk once flowing from fair funo’s Breaft ~
Stain’d the celeftial Pavement, from whence came
T'his milky Path, its Caufe thewn in its Name,

11 When from the hurried Chariot Light’'ning fled,

And featter’d blazes all the Skies o’erfpread ;

By whofe Approach new Stars enkindled were,

Which flill as Marks of that {ad Chance appear,

Mawrtrrvus,

1+ A Way there isin Heaven"s expanded Plain

Which when the Skies are clear, is feen below,

And Mortals by the Name of Ailky, know,

The Ground- work is of Stars -.---

Ovid’s Met, lib. i.

But
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But * DEmMocr1TUs long ago believed them to bean infinite Number of
fmall Stars ; and fuch of late Years they have been difcovered to be, firft by
Gallales, next by Keplar, and now confirmed by all modern Aftronomers,

who have ever had an Opportunity of feeing them through a good Te-

lefcope.
P4 A A TENSXTV.

Is from an Obfervation I made myfelf, of a bright Part of this Zone near
the Feet of Antinsus ; which, (by a Miftake of the Engraver) is, as it ap-
pears through a Tube of two convex Glaffes. I faw it through a very
good Reflector, and formed the Plan by a Combination of Triangles.

M;iiton takes notice of this Zone in a moft beautiful Manner, where he
defcribes the Creator’s Return from his fix Day’s Work to Heaven, he in-
troduces it asa Simile to exprefs his Idea of the eternal Way, or Road to
the celeftial Manfions.

—— A broad and ample Road, whofe Dufl is Gold
And Pavement Stars, as Stars to thee appear,

Seen in the Galaxie, that Milky Way,

Which nightly as a circling Zone thou feeft
Powder’d with Stars.

Butto infer from their Appearance only, that they are really Stars, with-
out confidering their Nature and Diftance ; and ‘that nothing but Stars
could poflibly produce fuch an Effect, may perhaps be afluming too
much, when we have nothing but the bare Credit of the Belgic Glafies to
fupport our Conjectures ; and althongh this may be fofficient for any Ma-
thematician, yet for your greater Satisfa@ion, 1 have thought proper to
give two or three more evincing Arguments, to confirm thefe important
Difcoveries.  Democritus, as 1 have faid before, believed them to be Stars
long before Aftronomy reaped any Benefit from the improved Sciences of
Optics ; and faw, as we may fay, through the Eye of Reafon, full as far-
into Infinity as the moft able Aftronomers in more advantageous Times
have done fince, even affifted with their beft Glaffes: And his Conjec-
tures arc almoft as old as the philolaic Syftem of the Planets itfelf ; the
Conftruction of which, though attempted by many, none have ever yet
been able to confute.

The Light which naturally flows from this Crowd of radiant Bodies is
mixt and confuled, chiefly occafioned by the Agitation of our Atmo-
{phere, and from a Union of their Rays of Light, by a too near Proxi-
mity of their Beams, altogether they appear like.a River of Milk, but
mare of a pelucid Nature, running all round the ftarry Regions.

For
* Plutarch (in Placitis Philsfoph. )
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For in the azure Skies its candid Way
Shines like the dawning Morn, or clofing Day.

There are alfo many more fuch luminous Spaces to be found in the
Heavens of the fame Nature with thefe, which we know to be Stars; in
particular the Nebule, or cloudy Star in the Prefépe of 36 ; a cloudy Star
in Orion of 21 ; * a cloudy + Knot not far from this in the fame Afteri{im
-of 8o; in one Degree of the fame Conftellation 500, and in the whole
Form above § 2000. All of which are great Confirmations of the Truth
.of our Affertion, 7. e. that this Zone of Light proceeds from an infinite
Number of fmall Stars. Here it will not be amiis to obferve, that it has
been conjectured, and is ftrongly fufpected, thata proper Number of Rays,
meeting from different Directions, become Flame ; and that hence it may

rove not the Sun’s real Body which we daily fee, but only hisinflamed At-
mofphere, I begin to be of Opinion, and I think not without Reafon,
that the true Magnitude of the Sun is not near what the modern Aftro-
nomers have made it ; and that it may not poffibly be much above two
Thirds of what it appears tous; I don’t mean that this Expanfion of the
folar Flame is any Part of that dilated Light mentioned by Sir Jfzac Newwo-
ton, and conceived to be round all light Bodies in general ; but you may
confider it as not much differing from it, not of an unlike Nature, only
greater in Degree, and peculiar to the Sun and Stars, who are all, as has
been before in a manner demonftrated to be actually Globes of Fire,

This, tho” I prefume to call itat prefent only meer Hypothefis, will in a
great meafure account for the exceffive Changes in the Conftitution of our
Air and Atmofphere, which we often find very unnatural to the Seafon;
alfo be a Means perhaps of reconciling the vaft Difproportion fo very re-
markable betwixt the Sun and the lefler Planets, and many other Circum-
flances in the Syftem of no fmall Confequence in Aftronomy: One of
which Particulars you have frequently exprefled a great Miftruft and
Difapprobation of, as fulpeéing fome kind of a Fallacy in the Computa-
tion ; and the other is Matter of general Complaint, being by many attri-
buted to a Change in the Diretion of the Earth's Axisi; and by fome,
efpecially the Vulgar, to too near an Approximation of the Earth to fome
one of the celeftial Bodies. But all this will very naturally be accounted
for by the Levity, or expanding Quality of the Sun’s circumambient

* Vide Galiles. ;

4 Betwixt the Sword and Girdle of Orion.

1 Vide Reitha, "

| Which, through Ignorance of the true Cafe, is commonly called a Sheck, a Brufh, or

hove,
G Flame,
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Flame, or Atmofphere; and hence, according to its various State, being
more condenfed, or rare, we may have Heat or Cold in'the greateft Ex-
tream, and alternately fo, in a perpetual Viciffitude.

The Truth of this Dotrine will evidently appear from the Obfervations
of the Sun’s Diameter through the Year 1660, by the indefatigable Moz-
fon: And, I mult own, Iam not alittle furprized to find that no Conclufions
have been drawn from them of this Kind. Iam perfwaded, if you once
compare thofe Numbers, you will be very far from thinking this an
improbable Suggeftion, But this Digreffion has led me a little too far
from the Via Laétea, and too near home again ; I muft now think of re-
turning to the Stars, and my next Endeavours muft be to give you fome
Idea of the Number of them. Through very good Telefcopes there
have been difcovered in many Parts of this enlightened Space, and even
out of it, feveral thoufand Stars in the Compafs of one fquare Degree ; in
particular near the Sword of Perfeus, and in the Conftellations of * Taurus:
and Orion.

P B AT RSOV

Reprefents the Pleides, a well known Knot of Stars in the Sign Tau-
rus, asthey appeared to me thro’ a one Foot refleting Telefcope : And
Plate XVI1. is a View of the Perfides, another furprizing Knot of Stars
in the Conftellation Perfius, exactly as they appear through a Tube of
two convex Glaffes, There are alfo other luminous Spaces in the ftarry
Regions, not unlike the Milky Way, which I have had no Opportunity
of obferving ; fuch as the Nebecule, near the South Pole, called by the
Seamen Magellanic Clouds ; and which likewife viewed through Tele-
fcopes, prefent us with little Nebule, and fmall Stars interperfed : ‘One of
thefe Kind is fituated between Hydrus and Dorads ; and another, fome-
thing lefs than this, betwixt Hydrus and the Toucan.

Now admitting the Breadth of the 7a Laéfea to be at a Mean but
nine Degrees, and fuppofing only twelve hundred Stars in every fquare
Degree, there will benearly in the whole orbicular Area 3,888,000 Stars,,
and all thefe in a very minute Portion of the great Expanfe of Heaven. What!
a vaft Idea of endlefs Beings muft this produce and generate in our Minds;
and when we confider them all as flaming Suns, Progenitors, and Primum:
Moabiles of a ftill much greater Number of peopled Worlds, what lefs than
an Infinity can circumferibe them, lefs than an Eternity comprehend them,

% Galiles in one cloudy Star of this Conftellation, difcovered no lefs than twenty-one,
and in that of the Pra/fepe thirty-fix,
or.
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or lefs than Omnipotence produce and fupport them, and where can our
Wonder ceale ?

' In this Place perhaps I ought not to pafs over the aftonithing Pheno-
menon of feveral new Stars, &e¢. which have frequently appeared, and
foon again vanithed, in the fame Point of the Heavens. But as the Bu-
fine(s of this Theory is rather to folve the general, than any particula
Phenomenon, I (hall only here by way of Note fubjoin a Table of fuch
as has been regularly oblerved, and by whom they were firft difcovered.

A Table of feveral new Stars, Nebuke, and double Stars, &c.

Nomina Stellarum. Obfervationum.

Septima Pleiadun Loft after the burning of Troy, but now returned ; fee

A Star appeared in Cafliapea, nearly Riecishs.
new ? : i H - -
in the fame Place with thatof 1572, }Afnna Bom. 945, bright as Fepiter 3 fee Riceiolus.

The new Star in Caffispea’s Chair. Bright as Fenus, from November 1572 to March 1 ;gq.,
Ofthe 3d Magnitude, is faid to have appear'd periodically.
A e Bt 16 Calle o feven Times in fix Years, i. e.every three hundred and
i thirteen Days: It was firlt obferved in Auguff 1590, for
two Months, h!.l' D. Fabricius .
Ubg:r'-"‘lerd by gfape’:r in [65{::’ Ofl'tht th'trerﬂgl?iWﬂ[;g till
: " the Year 1 i then gradually decreafing ; mn 10661 1t
A-' pepSehdy e fpank Teck, difappeared 5;l?trl |ﬁ-ﬁﬂgit '.'Ittill.:r'l.ﬂ vilible Egain, and is
: L (. yet to be feen of the fixth Magnitude.
A new Star in the Right Foot of Serpin- {l"ﬁrtght as Penus from Odober 1604 1o Odober 1605 : fec
tarius, Kepler.

A new 5tlr.il'l !f“'*f'”“ﬁ“'* Girdle, Seen by Simor Mariue and Fabricing, Amo 1612,
A new Star in dutinous, Seen by Fufur Byrgius.

In 1638, by Fabn Procyclides Holuarda, of the third Mag-
nitude, which difappeared periodically, every three

. hundred and thirey Lays.
30#‘ the third Magnitude, feen by Hewelins in Fuly 1670,

A new Star feen in the Whale,

A new Star in the Fox's Head, and ll Juxwﬁ 1071, alfo from March lﬁ}'.‘a‘- to Septem-

ber 1672
- This appear'd periodically every four hundred and four
A new Star in the Swan's Neck.’ ; Days, and about fix Months at a Time ; it was feen at
its brighteft, Seprember 10, 1714.

Of the Nebule, or Chudy Stars.

Nebwlofi in Opisn's Sword.

Nebulofe in Ancremeda’s Girdle _

Netulale in the Bow of Sagitarius, Small, but very luminous,

Nebulofe in Centaurny, . Never feen in Eaglard.

A f'jfh!‘" ¢ preceding the right Foot of Obfcure, but with a Star in the Middle of it.
I dirrgins, .

Nebula in Derfs Hercalis, Difcovered by Dr, Hally. &

des the Nebule, and new Stars, it appears from the ancient Catalogues of Hepelins, &c. that
{‘n::ﬁoﬁhe old ones have intirely vmiihgs? ,-P?n particular, one in the left Thigh of dquarius, I:ihii
contiguous one greceding in the Tail of Capricirs ; the iecond on the Belly of the Whale ; the fir
of the unformed ones after the Scales of Likre, and feveral others. Many of the Stalrs alfo E:Epenr
to bedouble, as the firft Star of Ariey and Caffor; others triple, asone in the Pleiades ; the
middle one in Orian’s Sabre; and others again, quadruple, &e. ¢

2 I would
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I would now willingly help you to conceive the indefinite mutual Di-
ftance of the Stars, in order to give you fome fmall Notion of the Im-
menfity of Space ; but as this will be a Tafk merely conjectural, I fhall
only defire you to believe it as far as your Reafon will carry you, fafely
fupported by an obvious Probability.

Perhaps it may be neceffary here to acquaint you, that all the Stars are
{o far apparently of different Magnitudes, that no two of them are to be
found in the whole Heavens exaétly the fame, either in Bignefs or Bright-
nefs *, The large(t we have fufficient Reafon to believe is the neareft to us ;
the next in Bignefs and Brightnefs more remote ; and fo on to the leaft we
lee, which we judge to be the moft remote of all.

The firft Degree,, or that of the largeft Magnitude, we give to SYRIUS,
the fecond to ArcTurus, the third to ALDEBARAN, the fourth to LYRA,
the fifth to CapeLra, the fixth to RecuLus, the feventh to RigeL, the
eighth to FomanaunT, and the ninth to ANTARUs: Thefe are all faid-
to be of the firlt Clafs; and befides which, there are at leaft, within the
Reach of our lateft improved Opticks, nine more Denominations within
the Radius of the vifible Creation.

Now, by the certain Return of the Comets, which we find are all
verned by the Laws of this Syftem, and fuppofed to- be undifturbed by
any of the others, we cannot avoid concluding, if we confider them at
all to the Purpofe, that the neareft Stars cannot be lefs diftant than twice
the Radius of the greateft Orbit belonging to the Sun. Moft Mathema-
ticians think this a great deal too near, as it muft of couorfe make all the
Syftems join, as in Contac ; and I think we may fafely add, to feparate
their Spheres of Attraction, at leaft one Half of this Diftance more, which
will make in the Whole about four hundred and twenty Semi-orbits of the
Earth, or 33,600,000,000 Miles. This even the ingenious Mr. Huygins.
endeavours to prove ftill much too little, and his Arguments are fuch as.
cannot eafily be refuted, His Principle is grounded upon the known Laws
of Analogy, as confidered in the Proportion of light Surfaces, and is as.
follows. Having reduced the Sun’s Difk to the Appearance of the Star
SvRrivus, by the Help of a fmall Hole at the End of his Telefcope, and
comparing this Part of his Surface to the whole Difk of the Sun, he in-
fers that the Stars Diftance to that of the Sun.muftbeas 27,664 tor. Hence
Syrius from us will be nearly (avoiding Units) 2,213,120,000,000 Miles :-
But thisI ta"~ to be as much too large as the former is too. little ;. yet, as

* Avvery little Knowledge in Opticks will render this indifputable, and has been in a great
mealure demonitrated before; 1. in the Grea: Dog ;2. in Bootes; 3. in the Bull; 4. in the Harp

~of Apally 5 5. in Auriga; 6. in the Lion; 7. in Orion; 8, in the Southern Fifh ; g. at the.
End of Erridanus,
Mr..
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Mr. Bradley has, with fome Shew of Reafon, banifhed all the Stars out
of the Sphere of Parallax, the laft is the only Method we can poffibly
make ufe of with any kind of Confidence; and Sir Jfaac Newton endea-
vours to recommend it with great Force of Argument, as the only pro-
bable Means by which we can give any tolerable Guefs at thefe immenfe
Meafurements of Space.

To moderate the Matter then if you pleafe, allow me but to make ufe of
a Mean betwixt the two fore-mentioned Numbers ; and we may take it for
granted, a Diftance fufficiently exact, to fuit all our Wants in the prefent
Cafe, namely, to give a very tolerable Idea of the Extent of the vifible
Creation, which is all I propofe in this Place to attempt ; but I mean to
be much more exact in another.

Now as the Diftance from the Sun to the Earth is fo fmall in Proportion
to the Diftance of the Stars from us, and from one another, we may very
well confider the Sun as the Center of our Station, or Pofition in the general
Syftem or Frame of Nature. And as the Stars are very vifible thro’ good
Telefcopes, to the ninth or tenth Magnitude, if we multiply the primary
Diftance of Syrius, or of any other of his Clafs, by this Number of com-
mon intermediate Spaces, the Product will be equal to the Radius of the
vifible Creation to the folar Eye ; which, by this Rule, you will find in
capital Numbers to be * nearly 6,000,000,000,000 Miles, taking ina Star
of the fixth Magnitude, and to a Star of the ninth, 9,000,000,000,000
Miles : But this Computation fuppofes a mean common Diftance of the
Stars in a fort of Syzygia, or Direction of a Right Line, which is not the
real Cafe ; for the Stars cannot be fuppofed to diminith in a proportional
Magnitude by any mathematical Ratio, but by fome geometrical, or ra-
ther mufical one; for Inftance, if the Diftance of a firft be 3, that of a
fecond fhould be about 5, and of a proportional Third 8,333, &,
ad infinitum : But as their true proportional Diftance is unknown, the above
will be fufficient for our prefent Purpofe ; which is only to fhew, without

Exaggeration, the Space we now are truly fenfible of.

This I'have here confidered more extenfively, to obviate all Objeétions
that you may make to the Probability of the general Motion of the Stars,
by fhewing no Difficulty can poffibly arife from their apparent Proximity,
Number, or irregular Diftribation: Their Diftances being fo immenfely
large, no Diforder or Confufion can be fuppofed in any Direction of them,
or Motion whatever. The greateft Diftance of the Planets, which all
move undifturbed round the Sun, is about three hundred and fifty-three
Million of Miles: But the leaft Diftance of one Star from another, is

# If the Diftance of the Sun and Earth is found too much, which I muft own I havea vio-

lent Sufpicion of, thefe Numbers muft be reduced in like Proportion, S
: upwards.
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upwards of two thoufand eight hundred and thirty-two Times that Di-
ftance, .or one Million of Millions of Miles: And as no fenfible Dif-
order can be obferved amongft the folar Planets, what Reafon have we
to fuppofe any can be occafioned amongit the Stars, or that a general Mo-
tion of thefe primary Luminaries round a common Center, fhould be any
way irrational, or unnatural ?

What-an amazing Scene does this difplay tous! what inconceivable
Vaftnefs and Magnificence of Power does fuch a Frame unfold! Suns
crowding upon Suns, to our weak Senfe, indefinitely diftant from each
other ; and Miriads of Miriads of Manfions, like our own, peopling In-
finity, all fubjet to the fame Creator’s Will ; a Univerfe of Worlds, all
deck’d with Mountains, Lakes, and Seas, Herbs, Animals, and Rivers,
Rocks, Caves, and Trees ; and all the Produce of indulgent Wifdom, to
chear Infinity with endlefs Beings, to whom his Omnipotence may give a
variegated cternal Life, 2|

Theaftonithing Diftance of the ftarry Manfions undoubtedly was defign’d
to anfwer fome wife End: One Confequence is this, and probably is not
without its Ufe: To every Planet of the fame Syfiem, the fame fidereal
Face of Heaven appears without the lealt Degree of Change ; and as the
remoteft Regions upon Earth fee the ame Moon and Planets, fo alfo the
Inhabitants of the moft diftant Planets in ours, or in any other Syftem, fee
the fame Forms and Order of the Stars in common with the reft. The
whole Sphere’ of Heaven being common and unchangeable through all
their various Revolutions,

Thus thole (the People) in the Planet Venus will fee the Conftellation
of Orion jult as we do, and the People in the Planet Saturz, much farther
ftill removed, alike will view this Conflellation in all refpects the fame ;
here then, (in the Syftem of the Sun) the Eye removed from us muft only
hope to find a new Earth furrounded with the fame fort of Sky : But Beings
in another Syftem, behold not only a new Heaven above, but alfo new
Earths below ; and all the Frame of Nature to them puts on a new Drefs,
new: Signs, new Seafons, and new Planets roll, and a new Sun renews
the Day.

'1'111:}H:1then Fables hereare all erafed with all the Immortality of their
vain earthly Gods and Heroes ; Perjfeus and Alcides are no more, and both
the Bears are vanifhed 5 the P/ iads and the Hyads join, and fhining Leo,
though bo.fting two Stars of the firft Magnitude with us, there no where
can be found, loft in the common undiitinguithed Herd.  But ftill Aftro-
nomy will exift, and new-framed Forms may fill the varied Scene.

Perhaps you may expe@ that I thould here give you my Conjeétures of
what fort of Beings may be fuppofed to refide in the Ens Primum, or Sedes

Beatorum
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Beatorum of the known Univerfe, whether mortal, immortal, or Creatures
partakingin {ome Degree of the Properties of both; as fuch may be conceiv'd
to change their Natures and States, without a total Diffolution of their Senfes
by Death : And farther, it may poflibly be judged unpardonable in me not
to point out every bleffed Abode, fuited to the Virtues, and all the various
States an immortal Soul may be tranflated to ; but this is a Tafk above
the human Capacity, or is the pure Province of Religion alone; the
Bufinefs of a Revelation rather than Reafon to difcover. Befides, it is
enough for the prefent Parpofe, to prove, that Miriads of celeftial Man-
fions, are to be difcovered within our finite View, and by a kind of ocular
Revelation, which vifibly extends the human Profpeét, as it were, far be-
yond the Grave. It matters not whether a Race of Heroes fill thefe
Worlds, cr a Tribe of happy Lovers people thofe ; whether a Peafant in
the Realms of Orion fhall ever become a Prince in the Regions of Aréfu-
rus, or a Patriarch in Procion, a Prophet in the Precepee. Not to mention
all the Stages human Nature may, or have been deftined to in any one
World, as believ’d by the ancient Philofophers, befides the final Coalition
of all Beings much more naturally to be expected in the Sedes Beatorum.
I fay, whatever our Cafe may be with regard to thele Queries and
Futurity, the Plan and Principles of this Theory will not be at all changed
by it, fince what it is chiefly founded upon may be clearly demonftrated,

fo clearly and inconteftably, that, with the Reverend Dr. Young, we may
juftly conclude,

Devotion! Daughter of Aftronomy !
and affirm with him alfo, “That,
An indevout Aftronomer is mad.
But I find what I at firft propofed will prove too long for this Letter.

However, I will endeavour to reward your Patience in my next, and
continue, &e..

LETTER
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Of General Motion amongft the Stars, the Plurality of Syflems, and Innu-
merability of Worlds,

5 IR,

: INCE my laft, you'll find by this, {peaking in the Stile of Ker-
S cher, that I have been very far from home, round almoft the vifible
k Creation. I have indeed applied myfelf very clofely to tranfcribe
my Thoughts to you upon the old Subject the Miiky Way, which my
former Letter left imperfected. To return then to the Theory of the
Stars, and that yet unreconciled Phznomenon 5 let us reafon a little up-
on the vifible Order of the Stars in general, and fee what Conclufions can
be drawn from what every Aftronomer knows of them, and cannot be
difputed,

%irﬂ: then, that the Stars are not infinitely difperfed and diftributed in
a promifcuous Manner throughout all the mundane Space, without Order
or Defign, is evident beyond a Doubt from this vaft colle@ive Body of
Light, fince no fuch Phenomenon could poffibly be produced by Chance,
or exhibited without a defigned Difpofition of its conftituent Bodies.

If any regular Order of the Stars then can be demonftrated that will
naturally prove this Phaznomenon to be no other than a certain Effect
arifing from the Obferver's Situation, I think you muft of courfe grant
fucha Solution at leaft rational, if not the Truth ; and this is what I pro-
pofe by my new Theory.

To a Spectator placed in an indefinite Space, all very remote Objeéts
appear to be equally diftant from the Eye ; and if we judge of the Hia
Lacétea from Phznomena only, we muft of courfe conclude it a vaft Ring
of Stars, fcattered promifcuonfly round the celeftial Regions in the Direc-
tion of a perfect Circle, :

But when we confider the explanick Pofition of many other Stars, all
of the fame Natare, and not lefs numerous, together forming the great
Sphere of Heaven, we generally find ourfelves quite at a Lofs how to re-
concilethe two apparent Clafles ; and I know none who have ever been
Auccefsful enough to reduce them to any one general Order,

You'll

|
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You'll fay probably how fhall we make this chaofic Difpofition of the
primary Luminaries agree with the fecondary Laws, and the juft Har-
mony obferved in the third * Creation, &¢.

The Work now you fee is undertaken, and chiefly at your own Re-
queft, therefore I have a Right to expect you'll be very indulgent to the
Author, and pafs over all his Faults, and allow him free Argument in
Purfuit of thefe important Truths, which will in the End open perhaps a
much wider Field of Contemplation to us, than at firlt could be fuppofed
to be intended by the Genefis of Mofes,

That Delfcription of the Beginning of Nature is not without its Beauty
and Noblenefs, {uitable to the Digrity both of the Author and Subjeét.
But fhould we even in this knowing Age of the World pretend to ac-
count for the Original of Things, as Mpfes to fupport his believed di-
vine Legation, was obliged in fome meafure to do, we fhould foon be
reduced to talk in the fame Stile, and perhaps with lefs Probability, than
then at lealt appeared in his elegant Account of the Origin of the Univerfe,
efpecially if we do but confider, that what he wrote, was only to the
Senfes of a People who had not yet learnt to make ufe of their Reafon
any other way, butfrom the Appearance of Things, and upon a Subject
too fublime for vulgar Capacities in any Age, and had only been attempt~
ed in the deepeft Learning of Egyps, which, he though well acquainted
with, the Generality of them were totally Strangers to.

In the firft Place it muft be granted, that the Stars being all of the
fame Nature, are either all immoveable, or all fixed, that is all governed

one and the fame Principle.

Now to fuppofe them all fixed, and difperfed in an endlefs Diforder
thro’ the infinite Expanfe, which has long been the Opinion-of many very
able Aftronomers amongft the Antients, and even now received by too
many of the Moderns, implies an Inactivity in thofe vaft and principal
Bodies, fo much the Reverfe of what may be expecled, and what we
daily obferve through all the reft of their Attendants, namely, their own
refpe@ive Satellites, that we cannot pofiibly upon any rational Grounds,
advance one fingle Argument to {fupport {fo much as a Conjecture towards
it, without betraying the greateft Simplicity, and next to an Affirmation
reduce the whole Frame of Nature, and all corporeal Beings to a wild
unmeaning Chance, arifing from an unnatural Difcord and Confufion,

For upon the Principles of Locality and Materiality, you having al-
lowed me the Ufe of my Senfes and Reafon, as abfolutely neceffary to-
wards conceiving any Idea of our prefent State, or of Futurity: Upon

* The Moon, Satellites of Saturn and Fupiter, &c.
: H theg
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thefe Principles I fay, unlefs our Faculties are ufelefs, if there are no other
Bodies or Beings in the Univerfe than what we fee, and are now fenfible
of, we muft now at the Height of this our prefent State, be as near Per-
fection as we can reafonably expeét, and as fuch ourfelves the fuprt:me Be-
ings of all Beings. To what End then do we form Ideas of a fucceeding
Life, where a more exalted State cannot be hoped for.

How abfurd and impious this is I leave to your own Reafon and Re-
fletion : This is the fatal Rock upon which all weak Heads and narrow
Minds are loft and fplit upon, confequently ought to be the moft carefully

avoided, not only as the Nurfe of Atheifm, but as the dreadful Father of

Defpair : « For, fay they, thefe unhappy Wretches, to be always the

“ fame, is inconfiftent with a Change ; and to be lefs than what we are,

“ any where hereafter, is full as difficult to conceive as to be more.™
Thus, unlefs we admit of fuperior Seats and much more glorious Habita-
tions than thefe we are fenfible of, we ftrike at the very Root of a fair
dourithing Tree of Immortality, and muft become Authors of our own
Defpair. Ihave often wonder'd how thinking Men could pofiibly fall in-
to fo grofs an Error, as that of a Spirit’s Annihilation ; and I fhould be glad
to afk one of thofe fruitlefs Students, whether, upon the Evidence of our
prefent Being, it is not much more rational, to hope for a future, than to!
expecta Ne plus ultra upon no Evidence at all. The Affirmative is certainly
much more natural to be conceiv’d than the Negative. But if Chance were
the Cafe, and that Chance produced all thefe regular and wondrous Works,
“tis to be withed at leaft, that Chance might do the fame again ; and if not
Chance, of courfe an eternal Direction: But Chance only can effect
Diforder, Dilcord, and Confufion; ergs, the vifible Harmony and Beauty
of the Creation declare for a Dire&ion; and this muft of Confequence,,
from its perfect Nature, proceed from the Wifdom and Power of an eter-
nal Being, God of Infinity, the Author of all Ideas: And if this primitive:
Power produced us his Creatures from nothing, nothing can be want-
ing to revive our Frames again ; and if from fomething, that fomething
muft remain to eftabli(h us in a future Life. But to return, how abfurd itis.
to fuppofe one Part of the Creation regular, and the other irregular, or a:
vifible circolating Order of Things, to be mixed with Diforder, and eir-:

cumfcribing Part of an endlefs Confufion, is obvious to the weakeft Un-."

derftanding, and confequently we may reafonably expe&, that the #ia
Laélea, which is.a manifeft Circle amongft the Stars, confpicuous to.
every Eyve, will prove at laft the Whole to be together a vaft and glerious.
regular Production of Beings, out of the wondrous Wil or Fecundity of:
the eternal and infinite one {elf-fuflicient Caufe ; and that all its Irregularities.

are only fuch as naturally arife from our excentric View :. To demonftrate.
which.
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which abfolutely and inconteftibly, we fhall only want this one Pofulata

~to be granted, viz. That all the Stars are, or may be in Motion: This, if

one may be allowed to judge of the Whole by the Similitude and Govern-
ment of its Parts, I am perfwaded you will think a very reafonable Af-
fumption ; but that you may imbibe a good Opinion of this Affumption,
and entirely come into this much better to be withed Hypothefis,I would
have you confult thefe following Arguments,

Firft, it is allowed, as I have endeavoured to {hew, by all modern Phi-
lofophers, that the Sun and Stars are all of the fame or like Nature ; con-
fequently, that the Stars are all Suns, and that the Sun himfelf is a Star.

2ol A KB XVIL

Reprefents a kind of perfpective View of the vifible Creation, wherein
A reprefents the Syftem of our Sun, B, that fuppofed round Syrius, and
C, the Region about Rige/. The reft is a promifcuous Difpofition of all
the Variety of other Syftems within our finite Vifion, as they are fuppofed
to be pofited behind one another, in the infinite Space, and round every
vifible Star. That round every Star then we may juftly conjeGure a
fimilar Syltem of Bodies, governed by the fame Laws and Principles with
this our folar one, though to us at the Earth for very good Reafons invi-
fible *. Secondly,

The Sun is alfo obferved to have a Motion round his own Axisin about
twenty-five Days. Now, fince all the other + Planets which move in
Orbits round him, and are within our Obfervation, are found to have a
like Rotation round their Axis, may we not as reafonably imagine, that
that Power which was able to give the Sun a Motion round his Axis,
could and would at the fame time, with adequate Eafe, give him alfo an
orbitular one? and why not, fince no progreflive Mutability can either
take from, or difturb the boundlefs Property of an Infinity ; and befides,
feeing to imagine him at reft, is to impofe fuch an unnatural Stagnation
upon the eternal Faculty, quite repugnant to that imparable Power
which we fuppofe ftands in need of neither Sleep nor Refl?

"Tis true, the Sun may be faid to be the Governor of all thofe Bodies
round him; but how? no otherwife than he himfelf may be governed
by a fuperior Agent, or a ftill more aétive Force ; and methinks it is not a

* Anaximines believed the Stars to be of a fiery Nature ; and that there were certain terre-
firial Bodies that are not feen by us, carried together round them, S, Ecl. Phyf cap. 25.
Pythagoras affirmed, that every Star is a World, containing Earth, Air,and Ather.

+ Saturn, Fupiter, Mars, Venus, the Earth, Moon, and Mercury.

H 2 : little
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little abfurd to fuppofe he is not, fince we have difcovered by undoubted'
Obfervations, that the fame gravitating Power is common to all ; and that
the Stars themfelves are fubjeé to no other Dire@ion than that which:
moves the whole Machine of Nature,

Thirdly, From many Obfervations of the polar Points, and the Obli-
quity of the Earth’s Equator to the Plane of her folar Orbit compared to-
gether, the Sun is.very juftly fufpe@ed to have changed his fidereal Situa-
tion ; and this muft either arife from-a Change in the Pofition of the Earth’s:
diurnal Axis, or from a Removal of the Sun himfelf, out of the primitive
Plane of the Oréis Magnus. 1 believe you are fo much of a Mathematician,
as to know that. if either of thefe Facts be allowed, the Confequence F
want will follow, I fhall not therefore here enter into any farther Difpute
about it; but I think it will be neceffary to fubmit fome Obfervations to:
your Confideration, that may convince [you that there is a Motion fome-
where to be thus difcovered, and whether in the Sun, or in the Stars, or
in both, I leave to your own Determination, but to affift your Imagina-
tion, I refer you to

PLATE XVIL :

The Globe §-is here fuppofed to reprefent the Sun, having-changed its-
Situation by a local Motion from A to C, and B reprefents the Globe of
the Earth in-a permanent Pofition, with its principal Points and- Circles,
refpecting the primitive Plane A, B, K. Now in Confequence of the
Angle-of Variation, A, B, C, it evidently appears that_a new ecliptic Plane,
will be produced, as C, B, and alfo a Variation in the greatelt Declination
of the Sun, North and South from the Line of the Egquator D, L. Hence,
as in this Figure, the Obliquity of the PolesP, N, and G, F, will natu-
rally decreafe, and is fhewn in Quantity by the Line of Aberration.
H, I

Here follows a Tablé of the Change obferved in the Obliquity of the.
Ecliptic by Aftronomers of different Ages.

A Table of the Obliquity of the Ecliptic..

dAnte Chrifti ntde
1245 o ARATOD (= iwiom [ egeflc gn jaihe e 24 oo
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Now {fure, if we confider this continual Decreafe of the Sun’s Declina-
tion, which can proceed from no other Caufe than that of his having
moved out of the primitive Plane ; we need make no great Difficulty thus
far, to think our Conjectures not irrational.

The following is a Citation from Dr. Edmund Hally, Aftronomer-Royal.
See Philofophical Tranfaétions, N°. 355.. p. 736.

“« But while I was upon this Enquiry (of the Obliquity of the Ecliptic)
I was furprized to find the Latitudes of three of the principal Stars in the
Heavens, direétly to contradict the fuppofed greater Obliquity of the E-
cliptic, which feems confirmed by the Latitudes of moft of the reft; they
being fet down in the old Catalogues, as if the Plane of the Earth’s Orbit
had changed its Situation amongft the fixed Stars, about 20’ fince the
Time of Hipporchus, particularly all the Stars in Gemin/ are put down,
thofe to the Northward of the Ecliptic, with fo much lefs- Lati-
tude than we find, and thofe to the Southward, with fo much more
foutherly Latitude; and yet the three Stars Palilicium, Sirius, and
Arélurus, do contradi¢t this Rule: For by it, Palilicium, being in
the Days of Hipparchus, in about 10 gr. of Taurus, ought to be about
15' more foutherly than at prefent, and Sirsus being then in about 15 gr.
of Gemint, ought to be 20’ more foutherly than now ; yet Ptolomy places
the firft 20°, and the other 22' more northerly in Latitude than we now-
find them : Nor are thefe the Errors of Tranicribers, but are proved to
be right by the Declination of them fet down IR; Ptolomy, as obferved by
Timacharis, Hipparchus, and himfelf; which fhew, that thefe Latitudes
are the fame as thofe Authors intended. As to Aréfurus, he is too near the
Equinoétial Colour, to argue from him concerning the Change of the Ob-

liquity of the Ecliptic ; but Prolomy gives him 33' more North Lat':t}u.:de
than .
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than he is now found to have; and that greater Latitude is likewife con-
firmed by the Declinations delivered by the abovefaid Obfervations: So
then thefe three Stars are found to be above half a Degree more foutherly
at this Time than the Antients reckoned them.  When, on the contrary,
at the fame time, the bright Shoulder of Orign, has, in Ptolomy almoft a
Degree more foutherly Latitude than at prefent, what fhall we fay then ?
It is fearce to be believed, that the Antients could be deceived in fo plain
a Matter, three Obfervers confirming each other. Again, thefe Stars be-
ing the molt confpicuous in Heaven, are in all Probability the neareft to
the Earth; and if they have any particular Motion of their own, it is
motft likely to be perceived in them, which in fo long a Time as eighteen
hundred Years, may fhew itfelf by the Alteration of their Places, though
it be intirely imperceptible in the Space of one fingle Century of Years:
Yet, as to Syrius, it may be obferved, that Tycho Brabe makes him 2 Min.,
more northerly than we now find him; whereas he ought to be above as
much more foutherly from his Ecliptic (whofe Obliquity he makes 2* -
greater than we efteem it at at prefent) differing in the Whole iy

One Half of this Difference may perhaps be exculed, if Refraction were

not allowed in this Cafe by Tvebo ; yet 2 Min. in fuch a Star as Syrius, is _

fomewhat too much for him to be miftaken in,

But a more evident Proof of this Change is drawn from the Obfervation
of the Application of the Moon to Pal licium, An. Chrif. 509. Mar. 11,
when, in the Beginning of the Night, the Moon was feen to follow that
Star very near, and feemed to have eclipfed it, ixfaane yép P‘#«-ﬂ‘ﬂ;ﬂ THpe THY
digoToplay pfps THe wu'pTus mepipEine ToU rsgmrm-p{uukr [epavgs 1. e, Stella ;?Pﬂﬁfﬂ
erat parti per quam bifecabatur limbus Lune illuminatus, as Bullialdus, to

whom we are beholden for this ancient Obfervation, has tranflated it. Now,

from the undoubted Principles of Aftronomy, this could never be true at
Athens, or near it, unlefs the Latitude of Palilicium were much lefs than
we at this Time find it *, '
The Motion of Aréfurus feems further confirmed, from the Obfervas
tions of Tycho Hevelius and Flamflead ; for Hevelius fets down the Diftance
of that Star from Lyra 4'greater than Tycho had obferved it feventy-
two Years before him, and Flamfiead twenty-two Years after meafared

*® Vide Bulialdi Afir. Phililaica, p. 172.

T Thefe are the neareft and greatelt of the fixed Stars, the Motion of the others not having
been obferved, or being at too great a Diltance, are either imperceptible, or have not been
daken notice of,
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the Diftance betwixt the fame two Stars, ftill 3’ greater than Hevelius
found it ; fo that if Lyra had flood ftill all that while, there was an Ap-
pearance of Aréturus’s having gone 7 out of his Place in the Space of
an hundred Years. See Dr. Long’s Aftronomy, p. 274.

It is further:to be obferved, in Confirmation of the Motion of one bf
thefe Stars, that Flamflead found the Diftance of Aréfurus, from the Head
of Hercules 3* greater than it is fet down by the Prince of Heffe ; and that
his Diftance from the Lion’s Tail was a little decreafed with ¢ £ lefs Lati-
tude than Tycho had obferved. Hence, to make thefe Obfervations agree,.
one or both of them muft have moved together equal to 7%, ' This Change
of Place, which is quite contrary to all known Caufes proceeding from the
Earth, muft therefore be occafioned either by the Motion of the Sun, or by
a particular Motion of their own ; butif, amongft themfelves, they muft all
move, and if all be in Motion, the Sun muft alfo move.

If thefe Obfervations, delivered down to us by very able Aftrono-
mers, be either true or near it, as great Allowances have been made for
the Ignorance of the Ages in which they were taken, and the Inaccuracy
of the Inftraments, we may naturally conclude, that thefe Stars muft have
a Motion ; and if they move, as has been before obferved, the Sun
muft alio; hence he cannot now be in the original Plane of the
Earth’s annual Direction, or at leaft in the fame identical Place he was at
ficlt poffefied of : And if fo, the Stars muft alfo have the like Motion,
though in different Direftions, and all may thus be governed by the fame
impullive Power, :

Toilluftrate this primitive Motion of the Stars, and at the fame time to-
fhow that the Variety which appears in the Quantity of Motion can be no
Objection to it,

See PLATE XVIII. Fy. 2.

Where A reprefents the Eye of an Obferver, and B, E, F, H, various
Syitems, moving in different Dire¢tions thro’ the mundane Space; it is evi-
dent that the Sphere B, having moved from C, and that of E, not hav-
ing appeared to move at all, there muft be a fenfible Change in the new
Pofition of thefe two Syftems to one another, and fo of the reft; and tho’
the apparent Motion of H, be much more than: that of F, from the
Point A, yet from C, they will appear lefs different, and from B, they
will appear nearly equal.  And farther, as the Direétion from H, is in the
Line I, H, and that of F, inthe Line K, G, thofe two Syftems will ap-
pear to approximate, and the Magnitude of the Star in the firft will h;iér;]u

creafed,
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creafed, and in the latter diminifhed. Thus, many of the Stars in the
oldeft Catalogues, which were faid to be of the fecond Magpitude, are now
become of the firft, and feveralof the firft are now judged to be of the fe-
cond, &e.

But as this apparent Motion of the Stars at the Earth, muft, from its
Nature, be very fmall, fo as fcarce to be difcovered in fome of them in
lefs than an Age, with any Inftrument by the niceft Obferver, T judge it
will be extremely proper in this Place to propofe fome Method, by which,
in procefs of Time, the Truth of the Theory may be afcertained. The
Way I think moft likely to fucceed is this,

B, L AL E,  XIX,

Ts a Plan of the principal Stars that form the PLErADES, correitly taken
'by a Combination of Triangles, as in the F igure, from whence it will na-
turally follow, all the whole Form being comprehended in much lefs than
one Degree. That the moft minute local Motion in any one of thofe Stars in
a very few Years, will be made fenfible to an Eye at the Earth, For
Inftance, if any of the Stars that form the Letter ‘A, or T, within the

Term of ten or twenty Years, be found in the leaft to deviate from the -

Lines of their prefent Pofition and Direction, it will be evident beyond a
Contradiction, that they have a Motion amongft themfelves, and fince at
fuch a Diftance they cannot poffibly be affeCted by the Earth, it muft be
a Motion of their own ; and thus if any one can be proved, to change its
Situation, with regard to the reft, we can have no new Ditficulty in con-
cluding that they all may do the fame.

Thus if any of the regular Triangles MBZ, ZPH, AZ M,
TAT, or 1Ol & in due Time be carefully noted, we may venture
to fay with great Safety, that the thoufandth Part of a Degree will be
plainly difcovered.

BL.A T E XX

Isatrue Plan and Combination of the principal Stars that form the Per-
sEDES, In which other Obfervations may be made in a different Part of
the Heavens, and perhaps with an Opportunity of being ftill more exact,
the Areas of thefe Triangles, particularly that of © I K, and thofe of
p and 3, being much lefs than the former, where the leaft Alteration pofl-
fible muft render them fenfibly diftorted. But here it muft be confidered,
#hat the real Motion of the Stars, as well as their apparent, may be, and in

all
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all Likelihood, is extreamly flow, for the moft minute, vifible, local Mo-
tion, will anfwer all the Purpofes we know in Nature, and the greateft
feems to be that of the projectile, or centrifugal Force, which not only
preferves them in their Orbits, but prevents them from rufhing all toge-
ther, by the common univerfal Law of Gravity, which otherwife, as
a finite Diftribution of either regular or irregular Bodies, they muft at length
do by Neceffity.

I muft now inform you, that the above Obfervations were compleated
in the AuTumN SEAsoN, 1747, and were taken by myfelf; the Letters
A, T, in Plate XIX, and the W in the XXth, as you may fee, having
a very near Refemblance, or Similitude, to the Order thefe Stars are found
to be in, together with the Greek Alphabet, I judged neceffary, by way
of Afterifinand Nomenclatura, in cafe fuch (hould be wanted, as Datz in
future Difcoveries.

I come now to the principal Pointin Queftion, which is to find a re-
gular Difpofition of the Stars among(t themielves, which will naturally folve
both their general and particular Phznomena, efpecially the Nedulz
and Milky Way.

I am now, &c,

I  LETTER
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The Hypothefis, or Theory, fully explained and demeonfirated, preving the

dereal Creation to be finite.
S IR,

are not abfolutely neceflary, and may pofiibly be avoided ; and for

that Reafon I have purpofely omitted many geometrical Figures, and.
other Reprefentations in this Work, which might have been inferted and
in fome Places, efpecially here I might have introduced Diagrams, perhaps
more explicit than Words ; but as you have frequently obferved, they are
only of Ufe to the few Learned, and contribute more to the taking away:
the little Ideas and Knowledge the more ignorant Many may be endued:
with, by a prejudicial Impreffion of imperfect Images, rather than the:
adding any new Light to their Underftanding, I have purpofely avoided,,
as much as poflible, both here and every where, all fuch complex Dia--
grams as might be in Danger of betraying any the leaft {uch confcious:
Diffidence in you, arifing from the Want of a proper Precognita in'the
Sciences.. '

This Imperfection, smuch to be lamented, as greatly to the Difadvan-
tage of all mathematical Reafoning, 1 would willingly always prevent, in my:
Readers, and to chufe in my Friend ; 1 fhall thercfore content myfelf withe
referring you to a few orbicular Figures, concave and convex, as may beft
fuggeft to your Fancy the fimpleft Way, a juft Idea of the Hypothefis I
have fram’d, and naturally enough I hope, render my Theory fo intelligible,,
as to help you fufficiently to conceive the Solution aimed at, of the impor-
tant Problem I have attempted.

As I have faid before, we cannot long obferve the beauteous Parts of
the vifible Creation, not only thofe of this World on which we live, but
alfo the Myriads of bright Bodies round us, with any Attention, without
being convinced, that a Power fupreme, and of a Nature unknown. to us,
prefides in, and governs it. Th

&

I KN OW you are an Enemy to all Sorts of Schemes where they
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The Courfe and Frame of this vaft Bulk, dif; play
A Reafon and fix’d Law, which all obey.

SuER. MARILIUS.

And notwithftanding the many wonderful Produtions of Nature in this
our known Habitation, yet the Earth, when compared with other Bo-
dies of our own Syftem, feems far from being the moft confiderable in it;
and it appears not only very poffible, but highly probable, from what has
been faid, and from what we can farther demonftrate, that there is as
greata Multiplicity of Worlds, varioufly difperfed in different Parts of the
Univerfe, as there are variegated Objes in this we live upon. Now, as
we have no Reafon to fuppofe, that the Nature of our Sun is different
from: that of the reft of the Stars ; and fince we can no way prove him fu-
perior even to the leaft of thofe furprifing Bodies, how can we, witl
any Shew of Reafon, imagine him to be the general Center of the whole,
7. e. of the vifible Creation, and feated in the Center of the mundane
Space? This, in my humble Opinion, is too weak even for Conjecture,
their apparent Diftribution, and * irregular Order argue fo much a-
inft it.

The Earth indeed has long pofiefied the chief Seat of our Syftem, and
peaccably reigned there, as in the Center of the Univerfe for many Ages
paft; but it was human Ignorance, and not divine Wifdom, that placed
it there ; fome few indeed from the Beginning have difputed its Right to
it, as judging it no way worthy of fuch high Eminence. Time at length
has difcovered - the Truth to every body, and now it is juftly difplaced
by the united Confent of all its Inhabitants, and inftead of bein thought
the moft majeftick of all Nature's lower Works, now rather difgraces the
Creation, fo much it is reduced in its prefent State from what it had
Reafon to expec in the former.

Now it is no longer the only terreftrial Globe in the Univerfe, but is

_proved to be one of the leaft Planets of the folar Syftem, and furprizingly
inferior to fome of its Fellow Worlds. The Sun, or rather the Syftem,
has almoft as'long ufurped the Center of Infinity, with as little Pretence
to fuch Pre-heminence ; but now, Thanks to the Sciences, the Scene be-
gins to open'to us on all Sides, and Truths fearce to have been dreamt of,
before Perfons of Obfervation had proved them poffible, invades our Senfes

* See' the Zodaical Conflellations, you'll find that in fome Signs there are feveral Stars of
the firft, fecond, and third Magnitude, and in many others none of thefe at all,

Iz with
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with a Subjeét too deep for the human Underftanding, and where our
very Reafon is loft in infinite Wonders. How ought this to humble every
Mind fufceptible of Reafon!

In this Place, I believe, you will dpardon a Digreffion ; which, in An-
fwer to Part of your laft Letter, Ijudge will not be very impertinent, tho’
perhaps jult here I cannot fo well juttify it.

Your late Converfation with our Friend Mr, * * *, I am perfwaded,
muft have been very entertaining ; but I cannot help thinking his Reflec-
tions upon the Wonders of Nature and the Wifdom of Providence, though
I muft allow them all to be very juft and curious, inftead of elevating
the Mind to the Pitch he would have it, rather as confidered above, de-

refs it below the proper, nay I might fay neceflary, Standard of human
deas.

This, probably, you’ll fay is an odd Turn, and may want fome Ex-

lanation, fince every Object in the Chain of Nature, muft of Force be
granted, a Subje@ worthy of our Speculations, being all together made,
as in the Maximum of Wifdom : But what I mean is this, fince nothing is
more natural for Beings in every State in fearch after their own Advan-
tages, and the Enlargement of their Ideas to look upward, fure it may be
prefumed, that Time may be mifpent, if not loft in infpecting too nar-
rowly Things {o little benefical in States below us ; as Mr. Pgpe fays,

Why has not Man a microfcopic Eye ?

For this plain Reafon, Man is not a Fly.

Say what the Ufe, were finer Opticks given,
To infpett a Mite, not comprehend the Heav'n,

Ejflay on Man.

Amufement alone can never be fuppofed to be the fole End of human
Life,where even true Happinefs is a Thing we rather tafte than enjoy. The
Mind we find capable of much more rational Plealure than can pofiibly
fall within the Reach of human Power, either to promife or procure its
but then this very Defect in our prefent State of lExiftc:ncc affords us no
lefs than a moral Aflurance, that fome where in a future, we may, if we
pleafe, beentitled to the very Plenum of all Enjoyments.

The peculiar Bufinefs then of the human Mind naturally precedes its
Amufements, as evidently ordained to foar above all the inferior Beings of
this World ; and however our Natures may, thro’ Indolence, or thro’
Ignorance, degenerate, that of the Man can never be fuppofed to fink into
the Mole.

The propereft Way then fure for Men to preferve their Pre-heminence
over the Brute Creation, is to make ule of that Reafon and Reflection,

which
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which fo manifeftly diftinguifhes their natural Superiority. A right Appli-
cation of which, muft of courfe then dire us to a forward, rather than
a backward Search in the vaft vifible Chain of our Exiftence, which clearly
connetls all Beings and States as under the Direction of one fupreme Agent.

"This is all T would have underftood by the foregoing Pofition, which,
inone Word, implies no more than that the fublime Philofophy ought
inall Reafon to be preferred to the Minute; but I hope you will not infer
from this my feeming Partiality for the celeftial Sciences, that I mean to
infinuate, that the Study of terreftrial Phyficks is not a rational Amufe-
ment.

Mr. ***, you fay, feems to lament the Tafte of Mankind in general much
in the fame Degree as you do his I readily grant you ; a Man who can talk
fowell upon an Ant, might make a more entertaining Difcourfe upon the
Eagle; but I beg his Pardon, and though we areall too ready, and moft
apt to condemn all fuch Pleafures as vain or trifling, which we have no
Share in, or Tafte for ourfelves ; yet I don’t think it follows, that thofe in-
genious Labours of his are ufelefs. The Pleafures arifing from natural
Philofophy are all undoubtedly great ones, whether we confider Nature in
her higheft, or in her loweft Capacity ; the Beauties of the Creation are
every Day varied to us below, as much they are every Night above, and in
both Cafes, through every Objet, the Creator fhines fo manifeft, that we
may juftly confider him every where fmiling full in the Face of all his
Creatures, commanding as it were an awful Reverence, and Refpec, due
not only to his Omnipotency, but alfo to his infinite Goodnefs and endlefs
Indulgencies. This is the only Return our Gratitude can make for all thofe
Bleflings he daily beftows upon us, and to this great Author of her Laws,
Nature berfelf cries aloud through Myriads of various Objects, and after
her own expreflive and peculiar Manner, feems to command us with an
attractive Grace, to obfesve her Sovereign, and admire his Wifdom. The
Majefty, Power, and Dominion of Gob is beft difplayed in the external
Direction of Things, his Wifdom and vifible Agency in the internal :
Hence, by proper Objects, felected from both, attended with juft Re-
fleétions, we may certainly raife our Ideas almoft to the Pitch of Immor-
tals; but how far the human Imagination may pofiibly go, or how much
Minds like ours may be improved, is a Queftion not eafily determined ;
but as natural Knowledge evidently increafes daily, and aftronomical En-
quiries are .the moft capable of opening our Minds, and enlarging our
Conception, of confequence they muft, be moft worthy our Attention of
all other Studies. But of this I have faid enough, and think it is now
more than Time to attempt the remaining Part of my Theory. e

en
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When we refle@ upon the wvarious Afpects, and perpetual Changes of
the Planets, both with regard to their * heliocentric and geocentric Mo-
tion, we may readily imagine, that nothing but a like eccentric Pofition of
the Stars could any way produce fuch an apparently promifcuous Differ-

ence in fuch otherwife regular Bodies.
Planets would, if viewed from the Sun,

And that in hke manner, as the ~
there may be one Place in the Uni-

verle to which their Order and primary Motions muft appear moft regular
and moft beautiful. Such a Point, I may prefume, - is not unnatural to be

{uppofed, altho’ hitherto we have not been able to produce any abfolute

Proof of it. See Plate XXV,
This is the great Order of Nature,

which I fhall now endeavour to

prove, and thereby folve the: Phenomena of the #ig Laétea; and in or-
der thereto, I want nothing to be granted but what may eafily be allow-

ed, namely, that the Milky Way is for
Stars.

med of an infinite Number of fmall

Let us imagine a vaft infinite Gulph, or Medium, every Way ex-
tended like a Plane, and inclofed between two Surfaces, nearly even on
both Sides, butof fuch a Depth or Thicknefs as to occupy a Space equal

to the double Radius, or Diameter of
in one of the fmalleft Stars each Way,
dicular to the Plane’s Direion, and,
Idea of their true Diftance.

But to bring this Imagea little lower,
Capacity, I mean fuch as cannot conce

the vifible Creation, that is to take
from the middle Station, perpen-'
as near as pofiible, according to our

and as near as poffible level to every
ive this kind of continued Zodiack,

let us fuppofe the whole Frame of Natare in the Form of an artificial Ho-
rizon of a Globe, I don’t mean to affirm that it really is fo in Fa&, but

only ftate the Quettion thus, to help
aptly what I would explain*. Plate
Section of it. Now in this Space le

your Imagination to conceive more
XXUL will then reprefent a juft
t us imagine all the Stars feattered

promifcuoufly, but at fuch an adjufted Diftance from one another, as to
fill up the whole Medivm with a kind of regular Irregularity of Objeéts.
And next let us confider what the Confequence would be to an Eye fitnated

near the Center Point, or any where

about the middle Plane, ‘as. at the

Point A. Isit not, think you, very evident, that the Stars would there ap-
pear promifcuoufly diipcricd on each Side, and more and more inclining to
£

Diforder, as the Ob
Surface, and nearer to B or C, but in

rver would advance his' Station towards either

the Direction of the general Plane

towards H or D; by the continual Approximation of the vifual R
crowding together as at H, betwixt the Limits D and G, they muft in-

* Not to mention their feveral Conjun@ions and Apulees to fixed Stars, €, fee the State
of the Heavens in 1662, Decomber the firlt, whenall the known Planets were in one Sign of

the Zodiac, wiz, Sagittariu;,

fallibly
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fallibly terminate in the utmoft Confufion. If your Opticks fails you be-
fore you arrive at thefe external Regions, only imagine how infinitely
greater the Number of Stars would be in thole remote Parts, arifing thus
from their continual crowding behind one another, as all other Objects
do towards the Horizon Point of their Perfpetive, which ends but with
Infinity ¢ Thus, all their Raysat laft {fo near uniting, muft meeting in the
Eye appear, as almoft, in Contact, and form a perfect Zone of Light; this
I take to bethe real Cafe, and the true Nature of our Milky Hay, and
all the Irregularity we obferve in #t at the Earth, I judge to be intirely
owing to our Sun’s Pofition in this great Firmament, and may eafily be
folved by his Excentricity, and the Diverfity of Motion that may naturaily
be conceived amongft the Stars themfelves, which may here and there, in
different Parts of the Heavens, occafion a cloudy Knot of Stars, as perhaps
at E.

But now to apply this Hypothefis to our prefent Purpofe, and reconcile
it to our Ideas of a circular Creation, and the known Laws of orbicular
Motion, fo as to make the Beauty and Harmony of the Whole confiftent
with thevifible Order’ of its Parts, our Reafon muft now have recourfe to
the Analogy of Things. It being once agreed, that the Stars are in Motion,
which, as I have endeavoured in my laft Letter to fhew is not far from
an undeniable Truth, we muft next confider in what Manner they move.
Firft then, to fuppofe them to move in right Lines, you know is contrary
to all the Laws and Principles we at prefent know of ; and fince there are
but two Ways that they can poffibly move in any natural Order, that is,
either in right Lines, or in ‘Curves, this being one, it muit of courfe be
the other, #.¢. in an Orbit; and confequently, were weable to view them
from their middle Pofition, as from the Eye feated in the Center of Plare
XXV. we might expect to find them feparately moving ip all manner of
Directionsround a general Center, fuch as is there reprefented. It only now
remains to thew how a Number of Stars, fo difpofed in a circular Manner
round any given Center, may folve the Pheznomena before us. There are
but two Ways poffible to be propefed by which it can be done, and one
of which I think is highly probable ; but which of the two will meet
your Approbation,. I fhall not venture to determine, only here inclofed I
intend to fend you both. The firft is in the Manner I haveabove de--
feribed, 7. e. all moving the fame Way, and not much deviating from the
fame Plane, as the Planets in their heliocentric Motion do round the
folar Body. In this Cafe the primary, fecondary, and tertiary conftituent:
Orbits, &'¢. framing the Hypothefes, are reprefented in Plate XX1I, and the

Confequence of fucha Theory arifing from fuch an univerfal Law of Mo-
ton:
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tion in Plate XXIII. where B, D denotes the local Motion of the Sun in
the true Orbis Magnus, and E, C that of the Earth in her proper fecondary
Orbit, which of courfe is fuppofed, asis fhewn in the Figure to change its
fidereal Pofitions, in the fame Manner as the Moon does round the Earth,
and confequently will occafion a kind of Proceffion, or annual Variation
in the Place of the Sun, not unlike that of the Equinoxes, or Motion of all
the Stars together, from Weft to Eaft round the Ecliptic Poles, and pro-
bably may in fome Degree be the Occafion of it Tﬁis Angle is repre-
fented, but much magnified, by the Lines F, C, G, and the Unnatural-
nefs, or Abfurdity of a right Line Motion of the Sun by the Line I, H.

The fecond Method of folving this Phznomena, is by a {pherical
Order of the Stars, all moving with different Direction round one com-
mon Center, asthe Planets and Comets together do round the Sun, but
ina kind of Shell, or concave Orb. The former is eafily conceived, from
what has been already faid, and the latter is as eafy to be underftood, if
you have any Idea of the Segment of a Glabe, which the adjacent Figures,
will, I hope, afiift youto. The Do@rine of thefe Motions will perhaps
be made very obvious to you, by infpecing the following Plates.

~ P.LiAWT B XXIV.
Is a Reprefentation of the Convexity, if I may call it fo, of the intire

Creation, as a univerf{al Coalition of all the Stars mnfil';ercd round one
general Center, and as all governed by one and the fame

P L:ADLE . XX

Isa centeral Seftion of the fame, with the Eye of Providence feated
in the Center, as in the virtua) Agent of Creation.

PLATE XXVI :
Reprefents a Creation of a double Conftruction, where 2 fuperior Or-
der of Bodies C, may be imagined to be circumfcribed by the former one
A, as poflefling a more eminent Seat, and nearer the fupream Prefence,
and confequently of a more perfect Nature. Laitly,

Pk & T o XKV

Reprefents fuch a Section, and Segments of the fame, as I hope will
give you a perfect Idea of what I mean by fuch a Theory.
g 1, 1s a correfponding Section of the Part at A, in Fig. 2. whofe
verfed Sine is_equal to half the Thicknefs of the ftarry Vortice A C, or
B A. Nowl fay, by fuppofing the Thicknefs of this Shell, 1. you may

jmagine the middle Semi-Chord A D, or A E, to be nearly 6 ; and con-
' fequently,
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thus in a like regular Diftribution of the Stars, there muft of courfe be at
leaft three Times as many to be feen in this Direction of the Sine, or
Semi-chord A E, itfelf, than in that of the femi-verfed Sine A C, or
where near the Dire&ion of the Radius of the Space G. @, E. D,

But we are not confined by this Theory to this Form only, there may
be various Syftems of Stars, as well as of Planets, and differing probably
as much in their Order and Diftribution as the Zones of Fupiter do from
the Rings of Satura, it is not at all neceffary, that every colletive Body
of Stars (hould move in the fame Direction, or after the fame Model of
Motion, but may as reafonably be fuppofed as much to vary, as we find
our Planets and Comets do.

Hence we may imagine fome Creations of Stars may move in the Dj-
rection of perfect Spheres, all varioufly inclined, direct and retrograde ;
others again, as the primary Planets do, in a general Zone or Zodiack, or
more properly in the Manner of Safurn’s Rings, nay, perhaps Ring with-
in Ring, toa third or fourth Order, as thewn.in Plate XXVIII. nothing
being more evident, than that if all the Stars we fee moved in one vaft
Ring, like thofe of Saturn, round any central Body, or Point, the gene-
ral Phzznomena of our Stars would be folved by it; fee Plate XXIX. Fig, 1.
and 2. the one reprefenting a full Plane of thefe Motions, the other a Pro-
file of them, and a vifible Creation at B and C, the central Body A, be-
ing fuppoled as sncognitum, without the finite View ; not only the Phz-
nomena of the Milky #¥ay may be thus accounted for, but alfo all the cloudy
Spots, and irregular Diftribution of them; and I cannot help being of
Opinion, that could we view Safurn thro’ a Telefcope capable of it, we
fhould find his Ringsnoother than an infinite Number of leffer Planets, infe-
rior to thofe we call his Satellites : What inclines me to believe it, is this,
this Ring, or Collection of {mall Bodies, appears to be fometimes very excen-
tric, that is, more diftant from Safurn’s Body on one Side than on the other,
and as vifibly leaving a larger Space between the Body and the Ring ; which
would hardly be the Cafe, if the Ring, or Rings, were conneéted, or
folid, fince we have good Reafon to fuppofe, it would be equally attract-
ed on all Sides by the Body of Safura, and by that means preferve every
where an equal Diftance from him ; but if they are really little Planets,
it is clearly demonfirable from our own in like Cafes, that there may be
frequently more of them on one Side, than on the other, and but ver
rarely, if ever, an equal Diftribution of them all round the Saturnian
Globe.

How much a Confirmation of this is to be withed, your own Curiofity
may make you judge, and here I leave it for the Opticians to determine.
I fhall content myfelf with obferving tll;‘at Nature never leaves us without

a fuffi-
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a fufficient Guide to condu us through all the neceflary Paths of Know-

_ledge ; and it is far from abfurd to fuppofe Providence may have every
where throughout the whole Univerle, interiperfed Modules of every

Creation, as our Divines tell us, Man is the Image of God himfelf.

Thus, Sir, you have had my full Opinion, without the leaft Referve,
concerning the vifible Creation, confidered as Part of the finite Univerfe ;
how far I have fucceeded in my defigned Solution of the F7a Laétea,
upon which the Theory of the Whole is formed, is a Thing will hardly
be known in the prefent Century, as in all Probability it may require fome
Ages of Obfervation to difcover the Truth of it.

It remains that I fhould now give you fome Idea of Time and Space;
but this will afford Matter fufficient for another Letter.

I am, &c,

LETTER
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Of Time and Space, with regard to the known Objects of Immenfity and
' Duration.

S IR,

HE Opportunity you %‘ave me in your laft Vifit, of (hewing you
my general Scheme of the Univerfe, I find, befides the Pleafure

it then gave, is now attended with many ufeful Advantages.

I now not only hope to be better underftood for the future, but have
reafon to expe&t what I now write will merit your Attention more, and
have fome Title to your Approbation. The Ideas I have fram'd of
Time and Space, will now more gradually fill your Imagination both
with Wonder and Delight, before they can arife fo high as to be loft in
an Eternity and the Infinity of Space.  And Iam fully perfwaded your far-
ther Inquiries into thefe vaft Properties of the Deity, will here be anfwered
intirely to your Satisfaction. You muft allow me now to be in fome
meafure a Judge of what I think will pleafe you moft, from the Obferva-
tions you have made upon my general Syftem, or otherwife you would have
reafon to think me perhaps too prefuming : But I flatter myfelf the great
Difficulty is now over ; and what remains to be faid, will alfo naturally
follow from what has gone before, that this Letter, I guels, will go near
to furnith you with all the ldeas you wifh to form upon the Subject.
To what you have faid of my having left out my own Habitation in my
Scheme of the Univerfe, having travell’d {o far into Infinity as both to lofe
fight of, and forget the Earth, I think I may juftly anfwer as Ariffotle did
when Alexander,looking over a Map of the World, enquir’d of him for the
City of Macedon 5 'tis faid the Philofopher told the Prince, That the
Place he fought for wus much too fmall to be there taken Notice of, and:
was not without fufficient Reafon omitted.

The Syftem of the Sun compar’d but with a very minute Part of the
vifible Creation, takes up fo fmall a Portion of the known Univerfe, that
in a very finite View of the Immenfity of Space, I judg’d the Seat of the
Earth to be of very little Confequence, could I have pofiibly reprefented
it, as not only being one of the {malleft Objects in our Regions, but in a

K 2 manneg
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manner infinitely le(s than even her own annual Orbit, and had nothing to
do with my main Defign, which was to reprefent all our planetary Worlds
as one collective Body, and begin my comparative Scale of Magnitude
from the Sun only and his Sphere of activity ; as the fmalleft Obje& I
could with any Propriety pretend to exprefs in fuch a Plan,

In fome Meafure to convince you that I have committed no Error
in this, Iwill try by fome les mathematical Method than that of meer
Numbers, to imprint an Idea in your Mind of the true Extent of the fo-
lar Syftem, and the Magnitude of all its moving Bodies, by natural Ob-
je€ts moft familiar to your Senfes. When we endeavour to form any Idea
of Diftance, Magnitude, or Duration, by Numbers only, we fo foon ex-
cced the Limits of Conception, that this way we find our Faculties of
reafoning as finite as our Senfes ; and no doubt ’tis right it thould be fo,
Providence, as it were, having ordain’d that the firft thould only attend

the laft, in fuch an adequate Degree to a determin’d Diftance ; but what
Diftance or Degree of Knowledge is deftin’d to human Nature, none

but the Power that gave it can tell. *Tis certain that beyond the third or
fourth Place of our Nomenclator, we receive but very faint Impreffions
of the thing expreft, and can frame fcarce any Notion at all of either
Number, Diftance, or Magnitude, fignified beyond it : Hence Aftro-
nomers are frequently oblig'd to have recourfe to mixt Ideas, and make
Things of different Natures and Properties affift each other, to excite
more, adequate Ideas of what they would have conceived. Thus to ex-
prefs immenfe Diftances and Magnitude, they frequently apply themfelves
to Time and Motion ; and wice verfa, to fignify a long Duration, they
have often recourfe to Diftance and Matter, removing, in Imagination,
Worlds of Sand, Grain after Grain, to fome remote known Region,

Hefiod, * to exprefs his Idea of the Diftance from his higheft Heaven
to Earth, and from Earth to Hell, or Tartarus, fuppofes an Anvil to be
let fall from one to the other, which he fays in nine natural Days would
reach the Earth from Heaven, and in the fame time would fall from the
Earth to Hell. 4+ Homer makes his Vulcan fall from Heaven to the Ifland
of Lemngs in much lefs Time, not exceeding one full artificial Day.

* From the high Heaven a brazen Anvil caft,

Nine Nights and Days in rapid Whirls would laft,

And reach the Earth the Tenth, whence firongly harl'd ;
The fame the Paflage o th' infernal World,

CookE.
4 Hurl'd headlong downward from th” etherial Height ;
Tofs’d all the Day in rapid Circles round,
Nor till the Sun defeended touch’d the Ground,
Pore.

Modern
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Modern Aftronomers have made ufe of the fwifteft Velocity of a Can-
non-Ball as continued thro’ the Space they would fo deferibe, and in this
Light, the Diftance to the Sun has been by many compar'd to twenty-
five Years Motion of a Cannon-Ball, fuppofing it to travel at the Rate of
100 Fathom in a Moment, #. e. the Pulfe of an Artery 5 and thata Jour-
ney fo performed to one of the neareft fix’d Stars, would take the fame
Body at leaft 100,000 Years before it could arrive there. But the Method
I have chofe to convey my Ideas of the Magnitude of the planetary Bo-
dies, and the Extent of the vifible Creation to you, I am willing to hope
you will find ftill more familiar, comprehenfive, and eafy : And it only
depends upon your Remembrance of a very few known Objeéts, and their
neighbouring Diftances, which may be prefumed you are, or have been,
very well acquainted with. You have not only very lately but very often
been in London, and muft, I think, retain fome Idea of the Dome of St.
Paul's, tho’ I own 1 ought not to be forry if you fhould chance to have
forgot it, provided it might prove a Means of making your Vifits more
frequent, The Diameter of the Dome of this Church is 145 Feet: Now
if you can imagine this to reprefent the Surface of the Sun, a fpherical
Body 18 Inches diameter, will juftly reprefent the Earth in like Propor-
tion ; and another of only five Inches diameter, will reprefent the Moon.
The Truths of thefe Proportions I have fhewn in my Clavis Caleflis; and
the Reafon why I have here fixt upon the Dome of this Church for my
firft Object of Comparifon, will naturally appear from what follows.

From the Magnitude of the Earth on which we live, as from a known
Scale with refpect to its Parts compar’d with our own Bodies, we natu-
rally frame our firft Ideas of Extent, and fix our Rationale of Remotenefs;
by which we are fufficiently enabled to judge of all other fenfible Di-
ftances within one finite View. And hence by the undoubted Principles
of Geometry, having firft given the Meafurement of the Earth in any
known Proportion with any other Quantity moft familiar to our Senfes,
and the Angle of Appearance, or Parallax to any perceivable Object, we
can eafily find in homogenial Parts its true Diftance from the Eye. And
thus allowing for fome fmall tho’ unavoidable Errors, that may pofiibly
arife from the Difficulties of Obfervation (efpecially fmall Angles and mi-
nute Quantities) we can always determine to a fufficient, and very fre-
quently to a juft Exactnefs, the relative Diftance of all vifible Bodies, re-
mote or near, {uch as the Planets, Comets, and the Sun.

® In this Manner Aftronomers having procur’d a comparative Standard,
reduc’d to fome known Meafure, as Englifb Miles, Leagues, S:mi—%'bbs_nr

rbits,

# Parallax is the changeable Pofition of Bodies to different Situations of the Eye, Firft

having found the Quantity of a Degree (i, ¢, a 6cth Part of the Circumference) upg: tli:e
rth’s
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Orbits, with all the Force of analogical Reafoning, clearly can demonftrate
the Place and Diftance of any Obje¢t within the Reach of Obfervation,
and judge of Diftances almoft indefinite, '

PL AV BT KX,

Will help you to very correct Ideas of the real Magnitude of the Globe
of the Earth, compar’d with the juft Extent of the Ifland of Great-Britain,
which you will find with Jreland, and the reft of its Iflands, {cated near
the Center of the Projetion, This as a Standard will enable you to judge
of all other Diftances more perfectly ; and firft ¥ fhall confider that of
the Sun.

The Sun is found to be mean diftant from the Earth nearly 81 Mil-
Kons of Miles, or 6877,5 Diameters of the Earth ; and Safurn, the remo- .
teft Planet from him is at his greateft Diftance from us about 858 Mil-
lions of Miles: Yet thefe Diftances are but the beginning of Space, and
only ferve to open our Ideas for farther Scarch,

The great Comet of 1680, as 1 have fome where faid before, was
found to move in fo vaft an excentrick Orbit, that in its aphelion Point
it would be 14,4 Times as far from the Sun, as the Orbit of Saturn, and
hence at leaft eleven thoufand and two hundred Millions of Miles from us,
Now fince the wife Creator hath fo difpos’d all the independent Parts of
the Creation, fuch as the feveral Syftems of primary and fecondary Pla-
nets, &c. at fo great a Diftance from each other, that the Laws of any one
in no wife fhall interfere, difturb, or interrupt the Principles of another ;
this Comet, which we can eafily prove belong’d to our own Sun, we
may well imagine came not near any other; and tho’ at that vaft Diftance
from the folar Body, yet ftill there muft have remain’d a Space fufficient |
to divide or feperate the fenfible activity of neighbouring Syftems, that
they may not rufh upon each other. Hence we may reafonably fuppofe,
that the neareft Star can be no nearer than a triple Radius of its active
Sphere ; and provided they are all in regular Order, and much of the fame
Magpitude with one another (which no Arguments can poflibly contra-
diét) this Radius we may juftly make 2000 times the Diftance of our
Earth. For admitting the utmoft Limits of the Sun’s Attration to ex-
ceed this Sphere of the Comets, as far as the Sphere of the Comets:

Farth’s Surface, Aratoffbenes difcover’d that the Magnitude of the whole was eafily known ;
and then from the Moon's horizontal Parallax having given the Radius of the Earth, the Dif-
tance of the Moon is foon determined ; next by the menftrual Parallax of the Lunar Orbit,.
the Diftance of the Sun is found ; and by the Elongation of the inferior Planets, their mutual
Diftance from each other; and, laftly, from the annual Parallax of the Earth’s Orbit, all
the other Orbits of the fuperior Planets are eafily found,

exceeds.
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exceeds that of the Planets, which is nearly 14,4 times, the Radius of the
folar Syftem will be extended every way 200 Radius’s of the Orbit of Sa-
turn, and conflequently the Diftance from Star to Star will not be lefs
than 6000 times the Radius of our Orbis Magnus, and confequently up-
wards of 480,000,000,000 Miles. That this is even lefs than the real
Truth, and may be defended as a very moderate Computation, ground-
ed upon Reafon, we have infallible Demonitration to witne(s, and make
appear as thus.

We know from the Nature of Diftance and Motion that the Stars may
have an annual Parallax, but it is fo very fmall, that the very beft Aftronomers
have never yet been able to affign what the Quantity reallyis. Yet it is
allow'd by univerfal Confent, that it can’t pofiibly be more that one Mi-
nute of a Degree, and may probably be much lefs. Mr. Flamflead, by re-
peated Obfervations, made it in fome of them upwards of 40"”; but Mr.
Bradley has endeavour’d to prove it is every where too {mall to be de-
termined, and affigns this Anglc to another Caufe. This way then we
cannot make their Diftance lefs ; and to prove that it is fomething more
than I have faid it is, let us even increafe the doubtful Parallax of 40" to
the moft it poflibly can be, viz. to 60" or 1/; and by the Solution of
the Triangle, we fhall find that the neareft Star is 6875 times the Radius
of the Earth’s Orbit from the Sun : And this tho’ more than any other
Proportion makes them, is flill undeniably lefs than the Truth, which
every Mathematician will of courfe be convinc'd of ; and you yourfelf of
force muft believe, when you are told, that the fialler the Angle of Pa-
rallax is, the farther the Body is remov’d from us. By which Rule, ac-
cording to Mr. Flamflead's Obfervations, the Diftance muft be ftill greater :
By the optical Experiment of * Mr. Huygins, greater ftill than this; and
according to Mr. Bradley, fo much more as not even too be determin’d.

Now if the reft are in general from each other, allowing the fame
Extent of Syftem, and as much to part the like Extreams of active Vir-
tue, be in {uch Proportion of aerial Space, it will appear, that to pafs
from any one Star to another, we muft fly thro’ fo vaft a Tract of pure
Expanfe or Ether, that to vifit any one of the moft neighbouring Syftems,
could we travel even as faft as the (wifteft Eagle flies, for Inftance, §oo Miles
per Day, yet thould we be 3,000,000 of Years upon our way before we
could arrive there ; and if continuing on to view the Regions of the relt
within the known Creation, Myriads of Ages would be fpent, and yet
we could not hope to fee the whole of but the fmalleft Conftellation.

* 29664 Radius’s of the Orbis Magnus, equal to the Diftance of Syrins, whofe Parallax
fhould be to anfwer it but 14" 48", B
ut
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Bat what Idea of Diftance can you receive from this fort of Eftima-
tion, where Numbers arife o very high, I own to you mine are foon

uite loft by this Method of counting, either, Diftances or Duration,
il believe few People can range their Ideas with fuch Per(picuity, as to
arrive atany adequate Notion of any Number above a thoufand.

To give you therefore a clearer Idea of Diftance, and imprefs the Pro-
portions of Space more ftrongly and fully in your Mind, let us fa pofe
the Body of the Sun, as I have faid before, to be reprefented by the Dome
of St. Paul's; in fuch Proportion a fpherical Body eighteen Inches Dia-
meter, moving at Mary—fa—ﬁm, will juftly reprefent the Earth, and ano-
ther of five Inches Diameter, deferibing a Circle of forty-five Feet and
a half Radius round it, will reprefent the Orbit and Globe of : the Moon,
A Body at the Tower of 9,7 Inches, will reprefent Merc s and one
of 17,9 Inches at St. Yames's Palace will reprefent the Planc:%nm 5 Mars
may be fuppofed at a Diftance, like that of Kenfington or Greenwich, 10
Inches Diameter : Jupiter, imagined to be at Hampton-Court, or Dartford
in Kent 5 and Saturn, at Cliefden, or near Chelmsford : The firft repre-
fented by a Globe 15 Foot 4 Inches Diameter, the latter by oneof 11 Feet!
and his Ring four Feet broad : Thefe would all naturally reprefent the
planetary Bodies of our Syftem in their proper Orbits and proportional
Magnitudes, as moving round the Cupala of St, Paul’s, as their common
Center the Sun. And preferving the fame natural Scale, the Aphelion
of the firft Comet would be about Bury, the fecond at Briflol, and the
third near the City of Edinburgh. But if you will take into your Idea
ane of the neareft Stars ; inftead of the Dome of St. Paul’s, you muft
fuppofe the Sun to be reprefented by the gilt Ball upon the Top of it, and
then will another fuch upon the Top of St. Peter's at Rome reprefent one
of the neareft Stars,

The whole Syftem exhibited in the above Proportion, would be nﬁﬂy
as follows :

Diameter of the Sun 145 Feet.

Saturn . 11,58~, his Ring 27,54, its Breadth 4.
Fupiter, 1 5:39.
Mars, 10,1 5 Inches,
the Earth, 18,125,
Penus, 17,98
Mercury, 9,715
and the Moon, 4,93

: Diftance
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~ * Diftance of Saturn from the Sun, 27 Miles, and 1700 Yards,

- Jupitery : ‘15 Miles, and 448 Yards.
Mars; 1951 oot ' 4 Miles, and 751 Yards,
the Earth, - . 2 Miles, and 1632 Yards.
Venus, 2 Miles, and 217 Yards.
Mercury, 1 Mile, and 267 Yards.

; and of the Moon, from us, 45 Yards and a half.
. That of the moft diftant Comet 390, and the neareft of the Stars not
lefs than 6875, + Radius’s of the Oréss Magnus. '

Now, if like Creations crowd the vaft Depths of Infinity, and if each
are adapted to receive Beings of different Natures, where muft our Won-
der and Ideas have end ?

As it is evident in the Sign Tawrus, in Perféus, and Orion, that we
can plainly perceive Stars to the fixth and ninth Magpitude, the' former
with our naked Eye, the other by the Help of Telefcopes, 'the vifional
ocular Creation cannot be lefs than 4,320,000,000,000 Miles in femi Dia-
meter, and admitting a regular Diftribution of thofe primordial Bodies
amongft themfelves, the Depth, or moft remote Limits of the Portex
Magnus from Side to Side, cannot be lefs than: 8 m, m, 640 thoufand of
Million of Miles, admitting it is no more than what we fee; and laftly,
fuppofing our ‘Syftem to be fituated nearly in the Middle of the Vorfex
Magnus (which, from the vifible Order of the Stars, we may juftly con-
jecture, with the higheft Probability of Truth) the neareft Diftance of the
Ens Primum, in the Realms of eternal Day, will rife to 30,000,000,000,
coo Miles, but more probably to 100,000,000,000,000 Miles, making
the Confines of Creation from Verge to Verge in the firft Cafe, upwards
of 68 Million of Millions of Miles, Diameter, and by the laft above 200"
But, if we compute the Diftance of the Stars after the Manner of Huy-
gens, for his Diftance of Syrius from the Sun, the Diftance of the Re-
gion of Immortality without exceeding Probability may rife to near
1,000,000,000,000,00¢ Miles. |

Now to pals by any progreflive Motion from the outward Verge, or
Borders of the Creation, thro’ the ftarry Regions of Mortality, if I may call

* Of the Satellites of Saturs in the above Proportion. And thofe of Fapiter.

The 1 2 27,96 The 1) 8 C 2851
. 35152 (( Peet diftant from his 253 69177 Cp oot diftant from him
322 5% Cenier 3(73 ) i1o,224 5 .
4 g L1y g f 4 =L 1go, |
5 19 e
* Radius, or Sign of 89 59 30 ~— = 10,0000000
Sine fubftrait of O 0 30 =—— = Hb20061

Hence the Diftance 6875,5  —= e 38375030
i L them
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them fo, as far as the Center of the Ens Primum, or Sedes Beatorum, accord-
ing to Homer, or: Milton’s Manner of meafuring Space, a Body falling, or
a Being moving, with a Velocity but of 1000 Feet per Minute, 7. e. at the
Rate of 20,000 Yards per Hour, or about 300 Miles per Day, would be at
leaft 300,000,000 Years upon its Journey thither, if not 1,000, m, and
perhaps much more, without offending Probability ; but even three Million
Centuries, or Ages, fure is enough tobe employ’d, in paffing from one Place
toanother; therefore, we may conclude, the Soul muft have fome ‘other
Vehicle than can be found in: the Ideas of 'Matter to convey it fo far, at
leaft at once. Hence we may truly infer, that the Soul muft be immaterial,
and that in all Probability there may Be States in the Univerfe fo much
more longer lived than ours, that, compared with the Age of Man, the
Age of fuch Beings may be almoft as an Eternity, or rather, as that of
the human Species to that of a Sun-born Infect. irisly sika
' Again, if there are ftill Stars! beyond all thefe of other Denomination,
which we do not here perceive, how vaftly muft'thefe: Numbers be in~
crealed, ‘to exprefs, almoft without Idea, the amazing Whole of this one
vifible Creation ; but what has been already faid, T judge will be {ufficient
to fhow the Immenf ty:of Space, and hel P 'you tH conceive the-ﬂupeh‘dj—-_
ous Nature .of an endlefs: Univerfe ; every where the home Pofleffion,
Frodudtion, and inftantaneous' Care, of an infinite good Being, perfectly
wile, and powerful, of whomy we can have no Idea more, than a Beihg in
dark Privation can have of Light, but through the Luftre of his own re-
fplendent Attributes. : '
Thus, havingattempted to enlarge your Ideas of the Cn‘eai!ian-ih*gc:géral,
and in fome meafure having cmﬁdcred-theflndtﬁni?l of Space; F fhall®in
the next Place proceed to give you fdime Account o my Notions of Time,
As Diftance is the Meafure of Magnitudeand of all Extent; and helps:our
Imagination to the Ideas of Space, {o are progreflive Moments the Meafure
of Velocity, and makes us fenfible of Duratinn': And as Space may be ex-
tended through all Infinity, fo Time may be continued as to Eternity, This
Socceflion of temporal: Ideas imprefled, or excited in the Mind, as an
Effc& of Matter in. Motion, producing a- perpetual Change, both of Ob-
jects earthly and. celeftial, enables us not only to reflect upon paft Viciffi-
tudes of Nature, but from their regular Courfes, known Order and Returns,
predict Phanomena to come, and prove: the periodical Effeéts of Na-
ture’s conflant Laws {o, juftt and certain, that Time may be faid with
Truth, to co-exift with Motion. it
Meafure being a certain Quantity of Senfation. interwove with our Ideas
of Diftance and Duration, proceeding -from a Reflection of what is im-

prefled upon the Mind by fome external Object, I muft again return to.

our Mother of Ideas the Earth, and from thence, as 1 did, of Diftance,
frame.

R
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frame the original Images beft {uited to the Underftanding, proper for our
Judgment of Duration.

Time takes its firft Denomination from the diurnal Rotation of ‘the
Earth upon its Axis, which we call a natural Day, and this for obvious
Reafons we fubdivide in twenty-four Parts or Hours, - This diurnal Mo-
tion having been fucceffively repeated, and the Day renewed three hun-
dred and fixty-five Times, we find that all the vegetable World has gone
through all its Variegations, and Nature has again put on the fame Face,
adapted to theSeafon ; during which Time, and indeed which occafions
this general Change and Repetition, the Earth is found to make one intire
Revolution round the Sun, This Space, or Period of Time, we call 2
folar, or rather a natural Year ; and from our Senfibility of this, and its con-
ftituent Parts, both horary and diurnal, we form our gencral Judgment
of Duration.

Saturn, the moft remote, and moft regular Planet in our Syflem, as has
been faid before, performs-one Revolution round the Sun in about twenty-
nine of the above folar Years: The great Comet of 1680 makes but one
periodical Return in five hundred and feventy-five of thofe Years, and the
general Motion of the Stars, arifing from the Proceffion of the Equinoxes,
altogether continually changing their Afpe&, or Pofition, at the Rate of
50’ per Year round the ecliptic Poles, compleats but one Revolution in
25920 Years; in which Time the whole fidereal Frame of Heaven
has changed, and every Star returned to the fame Point of the folar Sphere
it fet out from, This is by many called the great Saturnian Year : Con-
cerning which, Mr. Addifon has thus tranflated an eminent Author.

When round the great Safurnian Year has turn’d,
In their old Ranks the wandering Stars fhall ftand,
As when firft marfhall’d by the Almighty’s Hand.

ADDISON.

Now, if this fidereal Revolution, arifing from a fecondary Caufe, require
this Number of Years to perfect one Rotation, what muft their primitive
Orbits take to circumf{cribe the Fortex Magnus. :

It has been obferved, that the biggeft Star to us fcarce moves a Minute
in an hundred Years, and the moft remote as infenfibly for Ages, from
whence and what has been already faid of the imagined Diftance of the ge-
neral Center, we may frame this probable and well-grounded Guefs, that the
mean Revolution of a Star near the Middle of the ¥ortex Magnus, cannot be
made in lefs than a Million of Years, and though to us imperceptible, our
Sun in his own orbicular Direction, may be moving many Miles per Day.
Befides, if local Motion can be proved amongft the Stars, what lefs than an
Eternity can again reftore them to thaltjr original Order and primitive State.

2 Such



76 LETTER rus EIGHTH.

Such vaft Room in Nature, as Milton finely expreffes it, cannot be with~
outits Ufe; and nothing but abfolute Demonftration is wanting (which;
from their Nature and Diftance cannot be expected) to confirm the grand
Defign, fo fuited to the Deity’s infinite Capacity, and of eternal Benefit
to all his Creatures, efpecially Beings.of a. rational Senfe, and in particular
Mankind. ' t

Of thefe habitable Worlds, fich as the Earth, all which we may fup-
pofe to be allo of a terreftrial or terraqueous Nature, and filled with
Beings of the human Species, fubject to Mortality, it may not be amifs in
this Place to compute how many may be conceived within our finite
View every clear Star-light Night.. It has already been made appear, that
there cannot poffibly be lefs than 10,000,0co Suns, or Stars, within
the Radius of the vifible Creation ;. and admitting them all to have each
but an equal Number of primary Planets moving round them, it fol-
lows that there muft be: within the whole celeftial Area 6q,000,000
planctary” Worlds like onrs.. And. if to thefe we add thofe of the fe<
condary. Clafs, fuch: as. the Moon, which we may naturally fuppole
toattend particular. primary ones, and every Syltem more or lefs of them
as well as here; fuch. Satellites may amount in the Whole perhaps to
100,000,000, or more; in all together then we may fafely reckon
170,000,000, and yet be much within- Compafs, exclufive of the Comets
which T judge to be by far the moft numerous Part of the Creation,

In this great Celeftial Creation, the Cataftrophy of a Waorld, fuch as
ours, or even the total Diffolution of a Syflem of Worlds, may pofiibly
be no more to the great Author of Nature, than the moft common Ace
cident'in Life with us, and in all Probability fuch final and general Doom-
Days may be as frequent there, as even Birth-Days, or Mortality with us.
upon the Earth.. .

This Idea has fomething fo chearful in it, that I own I'can never look:
upon the Stars without wondering why the whole World does not become.
Aftronomers ; and that Men endowed with Senfe and Rea fon, fhould ne-
glect a,Science they are naturally fo much interefted in, and fo capable of
inlarging the Underftanding, as next to a Demonftration, muft convince
them of their Immortality, and reconcile them to all thofe little Difficulties’
incident to human Nature, without the leaft Anxiety. b

Sucha Prothefis can fcarce be called lefs than an ocular Revelation, not
only fhewing os how reafonable it is to expect a future Life, but as it were,
pointing out to. us the Bufinefs of an Eternity, and what we may with the
ﬁeatcﬁ Confidence expect from the eternal: Providence, dignifying oug

Natures with fomething analogous to the Knowledge we attribute to-An-:
ge's; from whence we ought to defpife all the Viciflitudes of adverfe:
Hortune, which make fo many narrow-minded Mortals miferable,

I am now, &c. .
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Reﬁéffms, ?y Way of General Scolia, of Confequences relating to the Tmmor-
tality of the Soul, and concerning Infinity and Eternity.. _

B IR

" YHIS my laft Letter to.you, I mean my final aftronomicali

; one, I propofe as a General Scolia to the reft, the principle

- Matter being Reflections upon what is gone before, with fome:
Conclufion naturally following or appendant to what has been already faid;
but which, I could not in any other Place, fo properly remark to you.

The Probability of the foregoing Conjectures, chiefly built: upon very
diftant Obfervations, fhew an apparent Neceflity for fome other kind of
Doctrine pesmitted by Providence, to give Mankind a Knowledge of
their Immortality and Dependance upon it, in the firft Ages o% the
World, :

And' for the fame Reafon it evidently appears, that the ancient Phi-
lofophers had it not in their Power to prove a fupream Beng and Di-
rector of all Things this Way,

And yet, as by a Sort of Inftinct, or natural Reafon, and Confcioufnefs
of a good Principle, we {ee how many noble Steps they made towards
it, and was convinc’d at laft of this greas Truth, that fince there was a.
Mind in fo imperfet a Creature as Man, the gerfelf Umverfe, which
comprehended: all Things, could not poffibly be without one ; and as
Sir Jfaac Newton has juftly obferved in his Principia, ¢ If every Par-
“ ticle of Space be always, and every individual Moment. of Duration
“ every wbere ;, furely the Maker and Lord of all Things, cannot be never
““ and-no where.” '

To make manifeft the infinite Empire ancf Agency of God, from. ce-
leftial Motion, became the Talk, but of very late Years ; and I.can’t hel
being of Opinion, that by means of thefe primary Bodies, only, we ﬂmﬁ
at length be able to trace the greater Circulations, and Laws.of Nature, to
their real original and. fountain Head..
VT "Thele
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Thele, were any thing wanting, befides the Miracl ourfelves, to con-
vince us of a divine Origination, are all infallible Proofs, that the Univerfe
1s governed by an intelligent and all-powerful Being, whofe Exiftence is too
nearly related toa felf-evident Truth to be more clearly demonftated, ithan
it is manifeft of itfelf, both from the particular Laws of Nature, and the
neral Order of Things. An Argument which has been thought of no fmall
Force, and well worth obferving in the Infancy of Chrifianity, The invi-

Sible Things of God are clearly feen, being underfiood by the Things that
.are made, even bis eternal Power and Godbead. Rom. i. 2o0.

But ’tis now high time to look back upon my Theory, and tell you
it is a vain Suppofition, to imagine I fhall ever be able to convince ev
Reader, either of the Truth or Probability of what I have advanced to
you : Mathematical Affiftance not being to be expected, where rperhaps
it has never been thought of ; and I allow you, it is much more rea-
fonable to expect, that fifty Perfons will read thefe Letters without per-
ceiving the Reafonablenefs of them, than that five fhould confider t.gm
awith . proper Judgment. _ : \

I muft ingenuoufly confefs to you, that nothing is wanting to convince
me intirely of the Certainty of ‘what I here advance by way of Con-
Jecture to you.  But this you muft only look upon as an happy Partiality,
which generally attends all Authors, and always will be the chief Support
of their tedious Labours. T aflure you, I have neither Hopes nor Expec-
tation, no, not the weak Breath of a Wifh, to-be admitted a proper
Judge of my own Works, Bue I fhall always take their Imperfection to be
rather, (like my own Faults) to be too near me to be feen ; I therefore
truft all to my Friend, and if I am fo fortunate as to excite his Appro-
bation, I fhall think myfe)f very happy in a very favourite Point ; which is,
The advancing nothing which’ a rational Reader would willingly overlook,
or be ignorant of, .

But if I have been fo happy as to come o near the Mark, as to border
upon Trath, 1 believe you will allow nie to carr my Conjectures a little
further, and point out fome farther pleafing Con equences, which I begin
to perceive may naturally follow. : . :

Should it be granted, that the Creation may be circular or orbicular,
I would next fuppofe, in e general Center of the whole an intelligent
Pripciple, from whence proceeds that myftick and paternal Power, pro.
dutive of all Life, Light, and the Infinity of Things

Here the to-all extending Eye of Providence, within the Sphere of its
Aétivity, and as omniprefently prefiding, feated in the Center of Infinity,
I would imagine views all the Obje&s of his Power at once, and ever
Thing immediately direct, difpenfing inftantaneoufly its enlivenin g Influence,

to
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to the mmuteﬁ‘aRtgrons every where all round. 'Tknow you'll fay Aftro-
pomers’ ‘are néver to be fatisfied, and' I muft'own where there is fo muchy
mmnal Entertainment for' ‘the human Mind, andfb fuitablé to the
true' Dignity of God! * and' moft ‘worthy of Man, it is not cafy tos
know where to ftop in‘fuch'a Scene of Wonders.

Hawmg“, I fay, once’ granted  that all the Stars may move round one
common Center, T think it i very natural to one, who loves to purfle
Nature a3 far ‘as* we may, to'enquire what mioft likely may be in_that
Center ; for fince we muft allow it' to be far fuperior to any other Point
of Situation in' the-Known Univerfe, it is Highly probable, there may be:
fome one Body of fiderial or earthy Subftance {eated there, where the divine
Prefence; -or fome corporeal Agent, full of all Virtues and Perfedlions,,
more 1mmedmt:ly prefides over his own Creation. ;And here' this pri-

r{l %cnt of the omnipotent and eternal Being, may fit enthironed, as.

rimeum Mobile of Naturc, aCting in' Concert with the cternalu

W;II To this common Center of Gravitation, which may be fuppoﬂ':d

to attract all Vertues, and repel all' Vice, all Beings as to Perfection

may tend ; ‘and from hence all' Bodies firft derive thcsr Spring of Action,
and are dln:ﬁ:icd in' their various Motions,

Thus in the Focus, or Center of  Creation, T would willingly introduce

a primitive Fountain; perpetually overﬂnmng with divine Grace, from
whence all the Laws of Nature have their Origin, and this I think would
reduce the whole Univerfe into regular Order and juft Harmony, and
at' the fame time, inlarge our Ideas of' the divine Indulgence, open our
Profpect into Nature’s fair "r’mﬂyard the vaft Fu:lcl of ail our future
Inheritance, . -

But what this cmtral Body really is, I fhall not here prefume to fay,
yet I can't help obferving it muft of N:ceﬁit}r if the Creation is real and
not merely Ideal, be either a Globe of Fire fuperior to the Sun, or
otherwife a vaft terraqueous or terreftial Sphere, furrounded with an
Hther like our Earth, but more refined, tranfparent and' ferene. 'Which
of thele is moft pro’oable, I thall leave undctermmcd and muft acknow-
ledge at the fame time, my Notions here are fo unperfelﬁ: I hardly dare
conjecture. 'Tis true, I have ventur’d to think it may be one of thefe,
and fince fo glormusa Situation can hardly be fuppofed without jts pro-

er Inhabitants, ’tis moft nataral to conclude it may be the latter. In
the firft Cafe, befides:our having no Idea of Beings exifting in Fire, it
would not, notwithftanding its Diftance, be fo eafy to account for its being
invifible ; and fince the Luftre of the Stars are all innate, they could
receive no Benefit from it, and confequently fuch a Nature as a folar Com-
paﬁmn, muft in- this Place  be render’d ufele(s; but in the latter* Sup-

pofition:
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E:Iitiun_of its being a dark Body, we have no Difficulty attending rus,,

ving {everal Inflances of like Bodies, movin round .an opaque one,,
Now when we cenfider, that all thofe radient lobes, which adorn the.
Skies, thofe bright wtherial Sparks of elemental Fire, thick ftrewed like
‘Seeds of Light all round our Hemifphere, are each to us the Embrio
of a glorious Sun ; how awful and ftupendious muft that Region be,
‘where all their Beams unite and make one inconceivable eternal Day ?

Though the Deity, fays a learned Writer * be effentially prefent thro®
« all.the Immenfity of Space, there is one Part of it in which he difco-
¢ vers himfelf in a moft tranfcendent and vifible Glory. This is that Place
 which is mark’d out in Scripture, - under the different Appellations
““ of PARADICE ; the third Heaven ; the Throne of Gob, the Habi-
“* tation of bis Glory.” :

Tais continues the fame Author, is * that Prefence of God, which
“ fome of the Divines call his glorious, and others his majeftick Pre-
“¢ fence.”

It is here, and here only, as in the Center of his infinite Creations,
where he refides in a fenfible Magnificence,-and in the midft of thofe
Splendors, which can Effect the Imagination of his Creatures ; and though
the moft facred and fupreme Divinity be allowed as eflentially prefent in
all other Places as well as in this, as being a Being whofe Center is ev
where, and Circumference no where; yet it is here only, or in fuch
Senforium of his Unity, where he manifefts his corporeal Agency,
as in the Foci of his infinite Empire over all created Beings, . It is. to
this majeftick Prefence of Gop, we may apply thofe beautiful Expreffions
of Scripture, * Bebold even to the Moon and it Shineth not ; yea the Stars
‘¢ are not pure in bis Sight.”’ ' 3 j

‘¢ The Light of the Sun, and all the Glories of the World, on which
* we live, are but as weak and fickly Glimmerings, or rather Dark-
* nels it felf, in Comparifon of thofe Splendors, which encompafs this
““ Throne of Gop.” \

Here Heav'ns wide Realms an endlefs Scene difplays,

And Floods of Glory thro’ its Portals blaze ;

The Sun himfelf loft in fuperior Light, _

No more renews the Day, or drives away the Night : , )
The Moon, the Stars, and Planets difappear, AT O 1
And Nature fix’t makes one eternal Year.

Here and here alone center'd in the Realms of inexpreflible Glory, we
juftly may imagine that primogenial Globe or Sphere of all Perfections,
' fubject
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fabject to the Extreams of neither Cold nor Heat, of eternal Temperance
and Duoration. Here we may not irrationally fuppofe the Vertues of the
meritorious are at laft rewarded and received into the full Pofieffion of
every Happinefs, and to perfe& Joy. The final and immortal State ordain’d
for fuch human Beings, as have paffed this Vortex of Probation thro’ all
the Degrees of human Nature with the {opream Applaufe.

What vaft room is here, for infinite Power and Wifdom to aét in, and
that fo vifibly takes Delight to blefs all his Beings with his Bounty. And
endlefs as his Prelcience, Attributes, and Goodnefs, are undoubtedly all
thofe natural and apparent Joys with which he manifefts his Love to all
his Creatures, a Multiplicity of Obje@s not to be enumerated. For where-
foever we turn our Eyes, and follow with our Reafon, we may meet with
Worlds of all Formations, fuited no doubt to all Natures, Taftes, and
Tempers, and every Clafs of Beings.

Here a Groupe of Worlds, all Vallies, Lakes, and Rivers, adorn’d with
Mountains, Woods,and Lawns, Cafcades and natural Fountains ; thereWorlds
all fertile Iflands, cover’d with Woods, perhaps upon a common Sea,
and fill'd with Grottoes and romantick Caves. This Way, Worlds all
Earth, with vaft extenfive Lawns and Viftoes, bounded with perpetual
Greens, and interfperfed with Groves and Wilderneiles, full of all Varieties
of Fruits and Flowers. That World fubfifting perhaps by foft Rains, this
by daily Dews, and Vapours ; and a third by a central, fubtle Moifture,
arifing like an Effluvia, through the Pores and Veins of the Earth, and.
exhaling or abforbing as the Seafon varies to anfwer Nature's Calls,
Round fome perhaps, fo denfe an Atmofphere, that the Inhabitants may
fly from Place to Place, or be drawn through the Air in winged Cha-
riots, and even fleep upon the Waves with Safety; round others poﬂihl}t,
{o thin a fluid, that the Arts of Navigation may be totally unknown to it,
and look’d upon as impracticable and abfurd, as Chariot flying may be
here with us ; and fome where not improbably, fuperior Beings to the hu-
man, may refide, and Man may be of a very inferior Clafs ; the fecond,
third, or fourth perhaps, and fcarce allow’d to be a rational Creature.
Worlds, with various Moons we know of already ; Worlds, with Stars
and Comets only, we equally can prove is very probable ; and that there
may be Worlds with various Suns, is not impoffible. And hence it is
obvious, that there may not be a Scene of Joy, which Poetry can paint,
or Religion promife ; but fomewhere in the Univerfe it is prepared for
the meritorious Part of Mankind. Thus all Infinity is full of States of
Blifs ; Angelic Choirs, Regions of Heroes, and Realms of Demi-Gods ;.
Elyfian Fields, Pindaric Shades, and Myriads of inchanting Manfions,
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not to be conceived either by Philofooby or Fancy, affifted by the ftrongeft
Genius and warmeft Imagination,

All harmonioufly crowded and provided with every Obje&t of Bea-
titude, -that Friendfhip, Love, or Society can infpire, the Mufes or the
Graces Frame; and all as permanent and perfedt, that is deftin’d to a
Duration, fuited to the Nature of their Exiftence and Degree of Cogni-
fance ; for as a very learned Writer obfcrves u pon this fame Subjec ;

« How can we tell, but that there may be above us Beings of greater
* Powers, and more perfect Intelleds, and capable of mighty Things,
“ which yet may have corpereal Vehicles as we have, but fner and
¢ invifible 2 Nay, who knows, but that thern_ may be even of thefe
¢ many Orders, rifing in Dignity of Nature, and Amplitude of Power,
““ one above another ? It is no Way below the Philofophy of thefe Times,
‘“. which {eems to delight in inlarging the Capacities of Matter, to affert
“¢ the Poffibility of this.”

From thefe amazing Fdeas of ‘Space in general, and from the partjcy-
lar Diftance of the Stars, which {eparates as it were, one Sylliem of
Bodies from another, and by fo prodigious an extent, as fcarce to be
fuppos’d a temporal Tafk. T think it naturally follows, had we no other
Way to prove it, or any other Reafon to believe it, that the Soul muft of
Neceflity be immaterial ; for as this Space feems fo impaffible to Matter,
as not to be undertaken and performed without the Lofs of Ages, ina
State only of Tranfmigration, we may well imagine, that Change of
Place is not effe@ed this Way, but by fome other Vertue or Property,
more immediate, if not inftantaneous.

I own next to Aunibilation is the State of Oblivion, and this Way we
may folve all Difficulties with regard to our being fenfible of fuch a Lofs
of Exiftence ; but if we allow the Soul to be immaterial, it no longer
has any thing to do with Space, but as operating by Refletion only, or
the Faculty of Thinking ; it may be like the Imagination where it P{:afes
in a Moment.
~ Objects of the Mind abftrated from the Senfes of the Body, has no
séal or comparative Muagnituds ; that i5, I would fay, an Inch, a Foot,
a Yard, a Mile, or a Million of Miles are all equally indefinite, and is
thus prov'd ; every fuite Line is formed of an inhnite Number of Points,
and no finite Line can be folv’d into more. Thus if you will allow me
the Expreflion, the Mind being magnified as all Objects are diminithed,
what feems impracicable if the natural State of Things, in an Ideal one,
becomes very poffible ; that is, to make myfelf more intelligible, though
we can hardly conceive, how any Being ¢an pafs from Syrius to the Sun, b
natural Laws in their proper “State, yet if proportionally reduced by a
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new Modification of Ideas, to the Bignefs of a Ball 6 Feet Diameter,
and to be only 680 Miles afunder ; the Thing is very comprehenfive
and eafy.

Hence Vifior, Light, and Ele@rical Virtue, feem to be propagated
with fuch Velocity, that nothing but God can pofiible be the Vehicle ;
and hence we may juﬁlz fay with St. Paw!, Afs xvii, 28, In bim we
live, in bim we move, in bim we bave our Being.

It will further appear, from the foregoing Letters, that all the Stars
and planetary Bodies within the finite View, are altogether but a very
minute Part of the whole rational Creation ; I mean that vaft colleGtive
Body of habitable Beings, which I have endeavoured to demonftrate, are
all govern'd by the fame Laws, though variouily revolving round one
common Center, in which Center we may not impertinently venture
to fuppofe the prime Agent of our Natures ; or otherwife, the moft
perfect of all created Beings, illimitable in his Ideas and Faculties of
Senfation particularly prefide.

But tho' paft all diffus’d, without a Shore

His Effence ; Jocal is his Throne, (as meet)

To gather the difperft, (as Standards call

The lifted from afar) to fix a Point ;

A central Point, collective of his Suns,

Since finite ev'ry Nature, but his own. Dr. Young.

And farther fince without any Impiety ; fince as the Creation is, o is
the Creator alfo magnified, we may conclude in Confequence of an In-
finity, and an infinite all-active Power; that as the vifible Creation is
fuppofed to be full of fiderial Syftems and planetary Worlds, fo on, in like
fimilar Manner, the endles Immenfity is an unlimited Plenum of Creations
not unlike the known Univerfe. See Plate XXXI. which you may if you
pleafe, call a partial View of Immenfity, or without much Impropriety
perhaps, 2 finite View of Infinity, and all thefé together, probably diver-
fified; as at A, B and C. in Plate XXXII. which reprefents their Sections,
if all may be a proper Term for an infinite or indefinite Number, we may
juftly imagine to be the Object of that incomprehenfible Being, which
alone and in himfelf comprehends and conftitutes fupreme Perfection.

That this in all Probability may be the real Cafe, is in fome Degree
made evident by the many cloudy Spots, juft perccivable by us, as far
without our {tarry Regions, inwhich tho’ vifibly luminous Spaces, no one
Star or particular contituent Body can poffibly be diftinguifhed ; thofe iﬁ
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all likelyhood may be external Creation, bordering upon the known one;,
too remote for even our Telefcopes to reach.

With the raptur'd Poet may we not juftly fay

O, what a Root! O what a Branch is here!.
O what a Father! what a Family!
Worlds! Syftems! and Creations !

And in Confequence of this

In an Eternity, what Scenes fhall ftrike
Adventures thicken? Novelties furprize ?
What Webs of Wonder fhall unravel there ?

Night Thoughts..

So many varied Seats where every Element may have its proper Beings
and all adapted to partake of every thing fuited to their Natures, argue
fuch Maturity of Wifdom, and the vaft Produ@ion fuch myfterious.
Power ; ’tis hardly poffible for Mortals not to fee divine Intelligence
prefide, and that every Being fomewhere muft be happy.

A Univerfe fo well defigned, and fill'd with fuch an endlefs Structure
of material Beings, and all the Refult of Prefcience and infinite reflected
Reafon, flowing from a Mind all perfe, full of all Ideas, could never
be defigned in vain; and tho’ our narrow Bounds of Reafon limited,
by finite Senfes, cannot dire@ly fee the Confequence dependant ona Sequel,
yet from what we do fee, great Room we have to hope the next Stage of
Exiftence will be more lafting and more perfect; and it is highly proba-
ble, the nobleft Suggeftion of the moft luxuriant Fancy may fall infi-
nitely fhort of what we are defigned for.

But here, even in this World, are Joys which:our Ideas of Heaven can.
fcarce exceed, and if Imperfetion appear thus lovely, what muft Perfection.
be, and what may we not expect and hope for, by a meritorious Acqui-
efcence in Providence, under. the Direcion, Indulgence, and Protection
of infinite Wifdomr and Goodnefs, who manifeftly defigns perfect Felicity,
as the Reward of Virtue in all his Creatures, and will at proper. Periods .
anfwer all our Withes in fome predeftined World.

All this the vaft apparent Provifion in the ftarry Manfions, feem to pro--
mife : What ought we then not to do, to preferve our natural Birthright to
it and to merit fuch. Inheritance, which alas we think created all to gra-
tify alone, a Race of vain-glorious gigantick Beings, while they are con--
fined to this World, chained like fo many Atoms to a Grain of Sand.

1 am, &c..





















